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SECTION 00 0300 - NOTICE TO BIDDERS 

PART 1 - GENERAL 

1.1 The Nanuet Union Free School District, Rockland County, NY, invites bid proposals for the 
following: 

NUFSD Phase 2 Capital Projects: 

A. Nanuet High School  

1. Building Envelope Projects: (BE-01) 

2. Site Work Projects: (SW-01)  

3. Security Vestibule Addition Project: (GC-01, MC-01, EC-01)   

4. Science Lab Renovation Project: (GC-01, MC-01, EC-01, PC-01)   

B. Barr Middle School  

1. Building Envelope Projects: (BE-01)  

2. Site Work Projects: (SW-01)   

3. Security Vestibule Project: (GC-02, MC-02, EC-01)   

4. STEM Lab Renovation Project: (GC-02, MC-02, EC-01, PC-01)   

C. Miller Elementary School  

1. Site Work Projects: (SW-01)   

2. Playground Project: (SW-01)   

3. Switchgear Replacement Project: (EC-01)   

4. Toilet Room Renovation Projects: (GC-03, MC-02, EC-01, PC-01)   

D. Highview Elementary School  

1. Site Work Projects: (SW-01)   
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1.2 CONTRACTS: 

A. Separate Prime Contracts will be let for: 

1. Site Work Construction – (SW-01)  

2. Exterior Building Envelope Construction – (BE-01) 

3. General Construction #1 – (GC-01) 

4. General Construction #2 – (GC-02) 

5. General Construction #3 – (GC-03) 

6. Electrical Contract #1– (EC-01) 

7. Mechanical Contract #1– (MC-01) 

8. Mechanical Contract #2– (MC-02) 

9. Plumbing Contract #1 – (PC-01) 

 

1.3 SCHEDULE: 

A. Bidding Documents Available: 
1. At  12:00 p.m. on December 15, 2022 Bidding Documents for the proposed project 

will be on file and publicly exhibited online at www.usinglesspaper.com 
 
 

2. Copies of said Bidding Documents can be obtained from Rev Plans, 28 Church 
Street, Unit #7, Warwick, NY 10990 or www.usinglesspaper.com  

 

3. Digital Download: Bid documents can be downloaded for Forty Nine Dollars 
( $49.00). Non-refundable fee payable by credit card from www.usinglesspaper.com  
. 

4. Hard Copy Drawings: $ 100 refundable upon return of set in good condition.  Make 

checks or Money Orders payable to Nanuet Union Free School District.  
 

5. Any bidder requiring documents to be shipped shall make arrangements with the printer 
and pay for all packaging and shipping costs. 

 
6. All bid addenda will be transmitted to registered plan holders via email and will be 

available at www.usinglesspaper.com. Plan holders who have paid for hard copies of 
the Bidding Documents will need to make the determination if hard copies of the 
addenda are required for their use, and coordinate directly with the printer for hard 
copies of addenda to be issued. There will be no charge for registered plan holders to 
obtain hard copies of the bid addenda. 
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B. Pre-Bid Conference: 

1. Date & Time: Wednesday, December 21, 2022 1:00 PM 

2. Location: Nanuet Senior High School 

3. Address: 103 Church street, Nanuet, NY 10954 

4. Prospective bidders are strongly encouraged to attend.  

 

C. Bid Due Date: 

1. Sealed proposals will be received as indicated below, and at that time and place will be 
publicly opened and read aloud in the administrative conference room.  All bidders shall 
comply with the General Municipal Law (103). 

2. Date: Thursday, January 19, 2023 

3. Time: 1:30 PM (local time) 

4. Location: Nanuet Union Free School District Business office 

5. Address: 101 Church Street, Nanuet, NY, 10954   

D. Request for Information:  

1. All pre-bid “Request For Information” (RFI) or Clarification must be submitted NO LATER 
THAN Wednesday, January 11, 2023 by 12:00pm (noon) 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 PROVISIONS: 

A. Wages to workers, laborers and mechanics employed to work on this project, shall be paid 
in accordance with Section 220 of the Labor Law, and in accordance with the Prevailing 
Rate Schedules (PRC # found in the Project Manual) and proof of such payments will be 
required. 

B. Each bid for each Contract must be identified, in typed format, on the outside of a sealed 
manila envelope, with the name and address of the bidder and designated as bid for the 
Project titled above and appropriate Contract number and name titled above. The Nanuet 
Union Free School District is not responsible for bids opened prior to the bid opening if 
bid contract number and opening date do not appear on the envelope. Bids opened prior 
to date and time indicated are invalid. The bidder assumes the risk of any delay in the mail, 
or in the handling of the mail by employees of the Nanuet Union Free School District, as 
well as improper hand delivery. 

C. Each proposal must be accompanied by a certified check in the sum of five percent (5%) 
of the amount of the bid, drawn upon a National or State Bank or Trust Company, payable 
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to the order of the Nanuet Union Free School District, or a bond from a surety licensed to 
practice business in the State of New York with sufficient sureties in a penal sum equal to 
five percent (5%) of the bid, conditioned that if this bid is accepted, successful bidder will 
enter into a contract for the same and that he will execute such further security as may be 
required for the performance of the contract. 

D. A separate Performance Bond, equal to one hundred percent (100%) of the contract 
amount will also be required of the successful bidders, and the bond shall be from a surety 
licensed to practice business in the State of New York, satisfactory to the School Board. 

E. A separate Payment Bond, equal to one hundred percent (100%) of the contract sum will 
also be required of the successful bidders, and the bond shall be from a surety licensed 
to practice business in the State of New York, satisfactory to the School Board. 

F. The bidders to whom the above referenced contracts may be awarded, shall within seven 
(7) days after the date of notification of the acceptance of their proposal, provide insurance 
and security as required by the above referenced contracts in a form acceptable by the 
Owner.  In case of the bidders’ failure to do so, or in case of the bidders’ failure to give 
further security as herein prescribed, the bidders will be considered as having abandoned 
the same, and the certified check or other bid security accompanying the proposal shall 
be forfeited to the School District. 

G. Each bidder shall agree to hold his/her bid price for forty -five (45) days after the formal 
bid opening 

H. By Order of the Nanuet Union Free School District 

1. Dated: December 15, 2023 

2. Mr. Mario Spagnuolo, Attorney/Asst. Superintendent of Business 

END OF SECTION 00 0300 
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PQRSTUVWXWWWYVZS[SRS\[]
ŴX_X̀abccbdèfghijkdlm̀bdhnick̀lok̀abccbdèpkqibrkjkdlm̀sdc̀lok̀trgugmkc̀vgdlrshl̀fghijkdlmẁxok̀abccbdè
pkqibrkjkdlm̀hgdmbml̀gỳlok̀sczkrlbmkjkdl̀gr̀bdzblslbgd̀lg̀{bc|̀}dmlrihlbgdm̀lg̀abcckrm|̀miuunkjkdlsr~̀bdmlrihlbgdm̀lg̀
{bcckrm|̀lok̀{bc̀ygrj|̀sdc̀sd~̀glokr̀{bccbdèygrjmẁxok̀trgugmkc̀vgdlrshl̀fghijkdlm̀hgdmbml̀gỳlok̀idk�khilkc̀ygrj̀gỳ
�erkkjkdl̀{kl�kkd̀lok̀��dkr̀sdc̀vgdlrshlgr̀sdc̀losl̀�erkkjkdl�m̀��ob{blm|̀vgdcblbgdm̀gỳlok̀vgdlrshl̀��kdkrsn|̀
�iuunkjkdlsr~̀sdc̀glokr̀vgdcblbgdm�|̀frs�bdem|̀�ukhbybhslbgdm|̀snǹ�cckdcs|̀sdc̀snǹglokr̀cghijkdlm̀kdijkrslkc̀bd̀
�rlbhnk̀�̀gỳlokmk̀}dmlrihlbgdmw

ŴX_�̀fkybdblbgdm̀mkl̀ygrlòbd̀lok̀�kdkrsǹvgdcblbgdm̀gỳlok̀vgdlrshl̀ygr̀vgdmlrihlbgd|̀gr̀bd̀glokr̀trgugmkc̀vgdlrshl̀
fghijkdlm̀suun~̀lg̀lok̀abccbdèfghijkdlmw

ŴX_�̀�cckdcs̀srk̀�rbllkd̀gr̀ersuobh̀bdmlrijkdlm̀bmmikc̀{~̀lok̀�rhoblkhl|̀�obho|̀{~̀sccblbgdm|̀cknklbgdm|̀hnsrbybhslbgdm|̀gr̀
hgrrkhlbgdm|̀jgcby~̀gr̀bdlkrurkl̀lok̀abccbdèfghijkdlmw

ŴX_�̀�̀abc̀bm̀s̀hgjunklk̀sdc̀urgukrn~̀k�khilkc̀urgugmsǹlg̀cg̀lok̀�gr�̀ygr̀lok̀mijm̀mlbuinslkc̀lokrkbd|̀mi{jbllkc̀bd̀
shhgrcsdhk̀�blòlok̀abccbdèfghijkdlmw

ŴX_�̀xok̀asmk̀abc̀bm̀lok̀mij̀mlslkc̀bd̀lok̀abc̀ygr̀�obhòlok̀abcckr̀gyykrm̀lg̀ukrygrj̀lok̀�gr�̀ckmhrb{kc̀bd̀lok̀abccbdè
fghijkdlm|̀lg̀�obhò�gr�̀js~̀{k̀scckc̀gr̀cknklkc̀{~̀mijm̀mlslkc̀bd̀�nlkrdslk̀abcmw

ŴX_�̀�d̀�nlkrdslk̀abc̀�gr̀�nlkrdslk�̀bm̀sd̀sjgidl̀mlslkc̀bd̀lok̀abc̀lg̀{k̀scckc̀lg̀gr̀ckcihlkc̀yrgj|̀gr̀losl̀cgkm̀dgl̀
hosdek|̀lok̀asmk̀abc̀bỳlok̀hgrrkmugdcbdèhosdek̀bd̀lok̀�gr�|̀sm̀ckmhrb{kc̀bd̀lok̀abccbdèfghijkdlm|̀bm̀shhkulkcw

ŴX_�̀�̀�dbl̀trbhk̀bm̀sd̀sjgidl̀mlslkc̀bd̀lok̀abc̀sm̀s̀urbhk̀ukr̀idbl̀gỳjksmirkjkdl̀ygr̀jslkrbsnm|̀kqibujkdl|̀gr̀mkrzbhkm|̀
gr̀s̀ugrlbgd̀gỳlok̀�gr�|̀sm̀ckmhrb{kc̀bd̀lok̀abccbdèfghijkdlmw

ŴX_�̀�̀abcckr̀bm̀s̀ukrmgd̀gr̀kdlbl~̀�og̀mi{jblm̀s̀abc̀sdc̀�og̀jkklm̀lok̀rkqibrkjkdlm̀mkl̀ygrlòbd̀lok̀abccbdè
fghijkdlmw

ŴX_�̀�̀�i{�{bcckr̀bm̀s̀ukrmgd̀gr̀kdlbl~̀�og̀mi{jblm̀s̀{bc̀lg̀s̀abcckr̀ygr̀jslkrbsnm|̀kqibujkdl|̀gr̀ns{gr̀ygr̀s̀ugrlbgd̀gỳ
lok̀�gr�w

PQRSTUVW�WWW�SYYVQ�]WQV�QV]V[RPRS\[]
Ŵ�_X̀a~̀mi{jbllbdès̀abc|̀lok̀abcckr̀rkurkmkdlm̀losl�

_X lok̀abcckr̀osm̀rksc̀sdc̀idckrmlsdcm̀lok̀abccbdèfghijkdlm�
_� lok̀abcckr̀idckrmlsdcm̀og�̀lok̀abccbdèfghijkdlm̀rknslk̀lg̀glokr̀ugrlbgdm̀gỳlok̀trg�khl|̀bỳsd~|̀{kbdè{bc̀

hgdhirrkdln~̀gr̀urkmkdln~̀idckr̀hgdmlrihlbgd�
_� lok̀abc̀hgjunbkm̀�blòlok̀abccbdèfghijkdlm�
_� lok̀abcckr̀osm̀zbmblkc̀lok̀mblk|̀{khgjk̀ysjbnbsr̀�blònghsǹhgdcblbgdm̀idckr̀�obhòlok̀�gr�̀bm̀lg̀{k̀

ukrygrjkc|̀sdc̀osm̀hgrrknslkc̀lok̀abcckr�m̀g{mkrzslbgdm̀�blòlok̀rkqibrkjkdlm̀gỳlok̀trgugmkc̀vgdlrshl̀
fghijkdlm�

_� lok̀abc̀bm̀{smkc̀iugd̀lok̀jslkrbsnm|̀kqibujkdl|̀sdc̀m~mlkjm̀rkqibrkc̀{~̀lok̀abccbdèfghijkdlm̀�blogil̀
k�hkulbgd�̀sdc

_� lok̀abcckr̀osm̀rksc̀sdc̀idckrmlsdcm̀lok̀urgzbmbgdm̀ygr̀nbqibcslkc̀csjsekm|̀bỳsd~|̀mkl̀ygrlòbd̀lok̀ygrj̀gỳ
�erkkjkdl̀{kl�kkd̀lok̀��dkr̀sdc̀vgdlrshlgrw

PQRSTUVW�WWW�SYYS[�WY\T��V[R]
Ŵ�_XWY� ¡¢�£¤¡�¥¦
Ŵ�_X_X̀abcckrm̀mosnǹg{lsbd̀hgjunklk̀abccbdèfghijkdlm|̀sm̀bdcbhslkc̀{kng�|̀yrgj̀lok̀bmmibdègyybhk̀ckmbedslkc̀bd̀lok̀
sczkrlbmkjkdl̀gr̀bdzblslbgd̀lg̀{bc|̀ygr̀lok̀ckugmbl̀mij|̀bỳsd~|̀mlslkc̀lokrkbdw
§̈©ª«¬­®̄°±²³́°µ¶¬±°­µ°·̧°̄¹­«º́°³̄·µ«®̄́°±²µ®°µ«®̄»¼º­®½²¾¹́°¼­¼̄¾°¬²¼̧ °́²¾°²®±̄¾°¹̄®±²ª°¿«ªª̄¾µ°µ±­ºº°²·®­«©°¿«ªª«©À°
Á²¬¶¹̄©®µÂÃ
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QRSTUTVWXYZW[\]̂_[\̀Ẁ\abc_dWcefggWh\W[\îỲ\̀WdbWj_̀̀ \[cWkebWĉhl_dWfWhbYfWi_̀\Wj_̀WfỲW[\d̂[YWde\Wafa\[Wj_̀̀ _YmW
nbôl\YdcW_YWmbb̀WobỲ_d_bYWk_de_YWd\YẀfZcWfid\[W[\o\_adWbiWj_̀cpWqe\WobcdWdbW[\agfo\Wl_cc_YmWb[Ẁflfm\̀Wafa\[W
b̀ôl\YdcWk_ggWh\Ẁ\̀ ôd\̀Wi[blWde\Ẁ\abc_dpWXWj_̀̀ \[W[\o\_r_YmWfWsbYd[fodWfkf[̀WlfZW[\df_YWde\Wafa\[Wj_̀̀ _YmW
nbôl\YdctWfỲWde\Wj_̀̀ \[ucẀ\abc_dWk_ggWh\W[\îỲ\̀p

QRSTUTSWj_̀̀ _YmWnbôl\YdcWk_ggWYbdWh\W_cĉ\̀Ẁ_[\odgZWdbWv̂hwh_̀̀ \[cŴYg\ccWca\o_i_ofggZWbii\[\̀W_YWde\Wf̀r\[d_c\l\YdWb[W
_Yr_dfd_bYWdbWh_̀tWb[W_YWĉaag\l\Ydf[ZW_Ycd[̂od_bYcWdbWh_̀̀ \[cp

QRSTUTxWj_̀̀ \[cWcefggŴc\Woblag\d\Wj_̀̀ _YmWnbôl\YdcW_YWa[\af[_YmWj_̀cpWy\_de\[Wde\WzkY\[WYb[WX[oe_d\odWfcĉl\cW
[\cabYc_h_g_dZWib[W\[[b[cWb[Wl_c_Yd\[a[\dfd_bYcW[\ĉgd_YmWi[blWde\Ŵc\WbiW_Yoblag\d\Wj_̀̀ _YmWnbôl\Ydcp

QRSTUT{Wqe\Wj_̀̀ _YmWnbôl\YdcWk_ggWh\Wfrf_gfhg\Wib[Wde\Wcbg\Wâ[abc\WbiWbhdf_Y_YmWj_̀cWbYWde\W|b[}pWybWg_o\Yc\Wb[Wm[fYdWbiW
ĉ\W_cWobYi\[[\̀WhZẀ_cd[_ĥd_bYWbiWde\Wj_̀̀ _YmWnbôl\Ydcp

QRSTVR~�����������R��R��������������R��R�������R���������
QRSTVTUWqe\Wj_̀̀ \[WcefggWof[\îggZWcd̂̀ ZWde\Wj_̀̀ _YmWnbôl\YdctWcefggW\�fl_Y\Wde\Wc_d\WfỲWgbofgWobỲ_d_bYctWfỲWcefggW
Ybd_iZWde\WX[oe_d\odWbiW\[[b[ctW_YobYc_cd\Yo_\ctWb[Wflh_m̂_d_\cẀ_cobr\[\̀WfỲW[\]̂\cdWogf[_i_ofd_bYWb[W_Yd\[a[\dfd_bYW
â[ĉfYdWdbWv\od_bYW�p�p�p

QRSTVTVW�\]̂\cdcWib[Wogf[_i_ofd_bYWb[W_Yd\[a[\dfd_bYWbiWde\Wj_̀̀ _YmWnbôl\YdcWcefggWh\Wĉhl_dd\̀WhZWde\Wj_̀̀ \[W_YWk[_d_YmW
fỲWcefggWh\W[\o\_r\̀WhZWde\WX[oe_d\odWfdWg\fcdWc\r\YẀfZcWa[_b[WdbWde\Ẁfd\Wib[W[\o\_adWbiWj_̀cpW
����������� ¡¢�£¤����£�¥¦��§��̈¢�¡�¥£���¢�� £��£���©ª̈��« ¬§¢�ª�ª�¬�� ª¦¢� ¬� ���¬�§��� ��­����¬£�£��̈̈�£¤¥§���¬�®¤�£�£�« ¬�
�̈�¬�«����� ����������¬ª¬����� �̄°

WW

QRSTVTSW±b̀_i_ofd_bYcWfỲW_Yd\[a[\dfd_bYcWbiWde\Wj_̀̀ _YmWnbôl\YdcWcefggWh\Wlf̀\WhZWX̀ \̀Ỳ l̂pW±b̀_i_ofd_bYcWfỲW
_Yd\[a[\dfd_bYcWbiWde\Wj_̀̀ _YmWnbôl\YdcWlf̀\W_YWfYZWbde\[WlfYY\[WcefggWYbdWh\Wh_Ỳ_YmtWfỲWj_̀̀ \[cWcefggWYbdW[\gZŴabYW
de\lp

QRSTSR²�³����������
QRSTSTUWqe\Wlfd\[_fgctWa[b̀ ôdctWfỲW\]̂_al\YdẀ\co[_h\̀W_YWde\Wj_̀̀ _YmWnbôl\YdcW\cdfhg_ceWfWcdfỲf[̀WbiW[\]̂_[\̀W
îYod_bYtẀ_l\Yc_bYtWfaa\f[fYo\tWfỲW]̂fg_dZWdbWh\Wl\dWhZWfYZWa[babc\̀Wĉhcd_d̂d_bYp

QRSTSTVR²�³���������Ŕ������
QRSTSTVTUW|[_dd\YW[\]̂\cdcWib[Wĉhcd_d̂d_bYcWcefggWh\W[\o\_r\̀WhZWde\WX[oe_d\odWfdWg\fcdWd\YẀfZcWa[_b[WdbWde\Ẁfd\Wib[W[\o\_adW
biWj_̀cpW�\]̂\cdcWcefggWh\Wĉhl_dd\̀W_YWde\Wcfl\WlfYY\[WfcWdefdW\cdfhg_ce\̀Wib[Wĉhl_dd_YmWogf[_i_ofd_bYcWfỲW
_Yd\[a[\dfd_bYcW_YWv\od_bYW�p�p�p

QRSTSTVTVWj_̀̀ \[cWcefggWĉhl_dWĉhcd_d̂d_bYW[\]̂\cdcWbYWfWv̂hcd_d̂d_bYW�\]̂\cdWµb[lW_iWbY\W_cWa[br_̀\̀W_YWde\Wj_̀̀ _YmW
nbôl\Ydcp

QRSTSTVTSW¶iWfWv̂hcd_d̂d_bYW�\]̂\cdWµb[lW_cWYbdWa[br_̀\̀tW[\]̂\cdcWcefggW_Yoĝ̀ \W·̧¹Wde\WYfl\WbiWde\Wlfd\[_fgWb[W\]̂_al\YdW
ca\o_i_\̀W_YWde\Wj_̀̀ _YmWnbôl\YdcºW·�¹Wde\W[\fcbYWib[Wde\W[\]̂\cd\̀Wĉhcd_d̂d_bYºW·�¹WfWoblag\d\Ẁ\co[_ad_bYWbiWde\W
a[babc\̀Wĉhcd_d̂d_bYW_Yoĝ̀ _YmWde\WYfl\WbiWde\Wlfd\[_fgWb[W\]̂_al\YdWa[babc\̀WfcWde\Wĉhcd_d̂d\tWa\[ib[lfYo\WfỲWd\cdW
f̀dftWfỲW[\g\rfYdẀ[fk_YmcºWfỲW·»¹WfYZWbde\[W_Yib[lfd_bYWY\o\ccf[ZWib[WfYW\rfĝfd_bYpWqe\W[\]̂\cdWcefggW_Yoĝ̀ \WfW
cdfd\l\YdWc\dd_YmWib[deWoefYm\cW_YWbde\[Wlfd\[_fgctW\]̂_al\YdtWb[Wbde\[Wab[d_bYcWbiWde\W|b[}tW_Yoĝ̀ _YmWoefYm\cW_YWde\W
kb[}WbiWbde\[WobYd[fodcWb[Wde\W_lafodWbYWfYZW¼[b½\odWs\[d_i_ofd_bYcW·ĉoeWfcW¾¿¿n¹tWdefdWk_ggW[\ĉgdWi[blW_Yob[ab[fd_bYWbiW
de\Wa[babc\̀Wĉhcd_d̂d_bYp

QRSTSTSWqe\Wĥ[̀\YWbiWa[bbiWbiWde\Wl\[_dWbiWde\Wa[babc\̀Wĉhcd_d̂d_bYW_cŴabYWde\Wa[babc\[pWqe\WX[oe_d\oducẀ\o_c_bYWbiW
faa[brfgWb[Ẁ_cfaa[brfgWbiWfWa[babc\̀Wĉhcd_d̂d_bYWcefggWh\Wi_Yfgp

QRSTSTxW¶iWde\WX[oe_d\odWfaa[br\cWfWa[babc\̀Wĉhcd_d̂d_bYWa[_b[WdbW[\o\_adWbiWj_̀ctWĉoeWfaa[brfgWcefggWh\Wc\dWib[deW_YWfYW
X̀ \̀Ỳ l̂pWXaa[brfgcWlf̀\W_YWfYZWbde\[WlfYY\[WcefggWYbdWh\Wh_Ỳ_YmtWfỲWj_̀̀ \[cWcefggWYbdW[\gZŴabYWde\lp



����������	
����
������
����������������� !"��� #"��� $"���$ "���� �%&'�(!�$�)��*�+�,-+��.%&�/&0���1�+��2�,�.���+.�03�,44������0��+0+�5+'3�*�+�6,-+��.%&�
/&0���1�+��2�,�.���+.�0"7�6,/,"7���+�,/,�8���"�%&'�6,/,���&��%.��9�.1-+&�07�%�+��+��0�+�+'���%'+-%�:0�%&'�-%��&���)+�10+'�;����1���+�-�00��&3�*��0�'�.1-+&��;%0�
���'1.+'�)��,/,�0�2�;%�+�%���(<!�<!$�=*��&��(>�?>(!((�1&'+��@�'+��A�3(��#?#�����;��.��+B���+0��&�! >�(>(!(?"��0�&���2����+0%4+"��0�4�.+&0+'�2����&+C��-+�10+�
�&4�"�%&'�-%���&4��)+�10+'��&�%..��'%&.+�;������+�,/,���&��%.��9�.1-+&�0D�*+�-0��2�E+�5�.+3�*���+�����.���������5��4%���&0"�+C-%�4�.��������F%�%3���3
GH�I�J�
�HK� L�$M # NN($O

P

QRSTSTUVWXVYZ[Y\]\Z\]X̂YV_]̀̀V[aVbX̂Y]cadacVef\adV\gaVhX̂\deb\Ve_edcVẐ àYYVYiab]f]bè̀jVidXk]cacVfXdV]̂V\gaVhX̂\deb\V
lXbZmâ\Yn

QRSToRpqqrsqt
QRSToTuVvccâceV_]̀̀V[aV\dêYm]\\acV\XVw]ccadYVx̂X_̂V[jV\gaV]YYZ]̂yVXff]baV\XVgekaVdaba]kacVbXmìa\aVw]cc]̂yV
lXbZmâ\Yn
z{|}~������������������������~�������~����������~���������������������������������������}��}}�|}���~���������|��~���}��
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QRSToT�VvccâceV_]̀̀V[aVeke]̀e[̀aV_gadaVw]cc]̂yVlXbZmâ\YVedaVX̂Vf]̀an

QRSToTSVvccâceV_]̀̀V[aV]YYZacV̂XV̀e\adV\gêVfXZdVcejYVid]XdV\XV\gaVce\aVfXdVdaba]i\VXfVw]cY�Va�bai\VêVvccâcZmV
_]\gcde_]̂yV\gaVda�ZaY\VfXdVw]cYVXdVX̂aV_g]bgV]̂b̀ZcaYViXY\iX̂amâ\VXfV\gaVce\aVfXdVdaba]i\VXfVw]cYn

QRSToToV�d]XdV\XVYZ[m]\\]̂yVeVw]c�VaebgVw]ccadVYgè̀VeYbad\e]̂V\ge\V\gaVw]ccadVgeYVdaba]kacVè̀VvccâceV]YYZac�VêcV\gaV
w]ccadVYgè̀Vebx̂X_̀acyaV\ga]dVdaba]i\V]̂V\gaVw]cn

p������RoRRR �¡¡�¢£R¤�¥��¡¦��§
QRoTuR¤̈r©ẗtª«¬sR¬­R «q®
QRoTuTuVw]cYVYgè̀V[aVYZ[m]\\acVX̂V\gaVfXdmYV]̂b̀ZcacV_]\gVXdV]câ\]f]acV]̂V\gaVw]cc]̂yVlXbZmâ\Yn

QRoTuT�Vv̀ V̀[̀êxYVX̂V\gaV[]cVfXdmVYgè̀V[aV̀ay][̀jVa�abZ\acnV�eiadV[]cVfXdmYVYgè̀V[aVa�abZ\acV]̂VeV̂X̂ ādeYe[̀aVmac]Zmn

QRoTuTSV°ZmYVYgè̀V[aVa�idaYYacV]̂V[X\gV_XdcYVêcV̂Zm[adY�VẐ àYYV̂X\acVX\gad_]YaVX̂V\gaV[]cVfXdmnV±̂VbeYaVXfVc]Ybdaiêbj�V\gaV
emXẐ\Vâ\adacV]̂V_XdcYVYgè̀VyXkad̂n

²³́µ¶µ́V·exaV̂XVadeYZdaY�VbdXYȲXZ\Y�V_g]\aXZ\Y�V_d]\āXkadY�VX[̀]\ade\]X̂Y�VXdVbgêyaYVXfVêjVx]̂cV]̂V\gaVw]cV̧XdmV
igdeYaX̀Xyj�V]̂V\gaVâ\djVXfVẐ]\Vid]baY�VXdVêj_gadaVX̂V\gaVw]cVfXdmnVV̧]̀̀V]̂Vè̀V[̀êxYVYiebaYV̀ay][̀jnVVv̂V]̀̀ay][̀aVâ\djV
mejVc]Y�Zè]fjV\gaV[]cV]̂V]\YVâ\]da\jnVV±fVeVm]Y\exaV]YVmeca�VZYaVeV̂a_Vw]cV̧XdmnVVWXViXY\V[]cVmaa\]̂yYV_]̀̀V[aVeffXdcacV\XV
êjV[]ccadV\XVa�ìe]̂VXdVb̀ed]fjV]̀̀ay][̀aVXdVbgêyacVâ\d]aY3

QRoTuTUVv̀ V̀da�ZaY\acVv̀\ad̂e\aYVYgè̀V[aV[]cnV±fV̂XVbgêyaV]̂V\gaVweYaVw]cV]YVda�Z]dac�Vâ\adV¹WXVhgêya¹VXdVeYVda�Z]dacV[jV
\gaV[]cVfXdmn

QRoTuTºV»gadaV\_XVXdVmXdaVw]cYVfXdVcaY]ŷe\acViXd\]X̂YVXfV\gaV»XdxVgekaV[aâVda�ZaY\ac�V\gaVw]ccadVmej�V_]\gXZ\V
fXdfa]\ZdaVXfV\gaV[]cVYabZd]\j�VY\e\aV\gaVw]ccad¼YVdafZYèV\XVebbai\Ve_edcVXfV̀aYYV\gêV\gaVbXm[]̂e\]X̂VXfVw]cYVY\]iZ̀e\acV[jV
\gaVw]ccadnV½gaVw]ccadVYgè̀V̂a]\gadVmexaVecc]\]X̂èVY\]iZ̀e\]X̂YVX̂V\gaV[]cVfXdmV̂XdV�Zè]fjV\gaVw]cV]̂VêjVX\gadVmê âdn

QRoTuT¾V¿ebgVbXijVXfV\gaVw]cVYgè̀VY\e\aV\gaV̀ayèV̂emaVêcV̀ayèVY\e\ZYVXfV\gaVw]ccadnVvYVied\VXfV\gaVcXbZmâ\e\]X̂V
YZ[m]\\acV_]\gV\gaVw]c�V\gaVw]ccadVYgè̀VidXk]caVak]câbaVXfV]\YV̀ayèVeZ\gXd]\jV\XViadfXdmV\gaV»XdxV]̂V\gaVÀZd]Yc]b\]X̂V
_gadaV\gaV�dXÀab\V]YV̀Xbe\acnV¿ebgVbXijVXfV\gaVw]cVYgè̀V[aVY]ŷacV[jV\gaViadYX̂VXdViadYX̂YV̀ayè̀jVeZ\gXd]ÁacV\XV[]̂cV\gaV
w]ccadV\XVeVbX̂\deb\nVvVw]cV[jVeVbXdiXde\]X̂VYgè̀VfZd\gadV̂emaV\gaVY\e\aVXfV]̂bXdiXde\]X̂VêcVgekaV\gaVbXdiXde\aVYaèV
eff]�acnVvVw]cVYZ[m]\\acV[jVêVeyâ\VYgè̀VgekaVeVbZddâ\ViX_adVXfVe\\Xd̂ajVe\\ebgac�Vbad\]fj]̂yV\gaVeyâ\¼YVeZ\gXd]\jV\XV
[]̂cV\gaVw]ccadn

QRoTuTÂVvVw]ccadVYgè̀V]̂bZdVè̀VbXY\YVeYYXb]e\acV_]\gV\gaVidaiede\]X̂VXfV]\YVw]cn

QRoT�R «qR§rÃÄ̈«ªÅ
²³́µÆµ¶V¿ebgVw]cVYgè̀V[aVebbXmiê]acV[jVeV[]cVYabZd]\jV]̂V\gaVfXdmVêcVemXẐ\Vda�Z]dacV]fVYXVY\]iZ̀e\acV]̂V\gaV±̂Y\dZb\]X̂YV
\XVw]ccadYnV½gaVw]ccadVìacyaYV\XVâ\adV]̂\XVeVhX̂\deb\V_]\gV\gaVÇ_̂adVX̂V\gaV\admYVY\e\acV]̂V\gaVw]cVêcV_]̀̀�V]fVda�Z]dac�V
fZd̂]YgV[X̂cYVbXkad]̂yV\gaVfe]\gfZ̀ViadfXdmêbaVXfV\gaVhX̂\deb\VêcViejmâ\VXfVè̀VX[̀]ye\]X̂YVed]Y]̂yV\gadaẐcadnV°gXZ̀cV
\gaVw]ccadVdafZYaV\XVâ\adV]̂\XVYZbgVhX̂\deb\VXdVfe]̀V\XVfZd̂]YgVYZbgV[X̂cYV]fVda�Z]dac�V\gaVemXẐ\VXfV\gaV[]cVYabZd]\jVYgè̀V
[aVfXdfa]\acV\XV\gaVÇ_̂adVeYV̀]�Z]ce\acVcemeyaY�V̂X\VeYVeViâè\jn�¿ebgVw]cVYgè̀V[aVebbXmiê]acV[jV\gaVfX̀̀X_]̂yV[]cV
YabZd]\jÈ
z{|���������������|}�����|������~}������~����
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QRSTUVTWXTYZU[\]̂U_̀UZaTUX_YZWbXZUcdeU_̀Uf_WgUU

hijklklUmaTUnRooTWUpqTorTcUZ_UTYZTWURYZ_UbUs_YZWbXZUfRZaUZaTUtfYTWU_YUZaTUZTWecUcZbZToURYUZaTUnRoUbYoUcabqquUR̀UWTvdRWTouU
d̀WYRcaUw_YocUX_STWRYrUZaTÙbRZàdqUpTẀ_WebYXTU_̀UZaTUs_YZWbXZUbYoUpbxeTYZU_̀UbqqU_wqRrbZR_YcUbWRcRYrUZaTWTdYoTWyUza_dqoU
ZaTUnRooTWUWT̀dcTUZ_UTYZTWURYZ_UcdXaUs_YZWbXZU_WÙbRqUZ_ÙdWYRcaUcdXaUw_YocUR̀UWTvdRWTouUZaTUbe_dYZU_̀UZaTUwRoUcTXdWRZxUcabqqU
wTÙ_ẀTRZToUZ_UZaTUtfYTWUbcUqRvdRobZToUobebrTcuUY_ZUbcUbUpTYbqZxyU{YUZaTUTSTYZUZaTUtfYTWÙbRqcUZ_UX_epqxUfRZaUzTXZR_YU|y}uU
ZaTUbe_dYZU_̀UZaTUwRoUcTXdWRZxUcabqqUY_ZUwTÙ_ẀTRZToUZ_UZaTUtfYTWy

hijklk~U{̀UbUcdWTZxUw_YoURcUWTvdRWToUbcUwRoUcTXdWRZxuURZUcabqqUwTUfWRZZTYU_YU�{�U�_XdeTYZU�����uUnRoUn_YouUdYqTccU
_ZaTWfRcTUpW_SRoToURYUZaTUnRooRYrU�_XdeTYZcyUmaTUbZZ_WYTx�RY�̀bXZUfa_UT�TXdZTcUZaTUw_YoU_YUwTabq̀U_̀UZaTUcdWTZxUcabqqU
b̀̀R�UZ_UZaTUw_YoUbUXTWZR̀RToUbYoUXdWWTYZUX_pxU_̀UbYUbXXTpZbwqTUp_fTWU_̀UbZZ_WYTxyUmaTUnRooTWUcabqqUpW_SRoTUcdWTZxUw_YocU
Ẁ_eUbUX_epbYxU_WUX_epbYRTcUqbf̀dqqxUbdZa_WR�ToUZ_URccdTUcdWTZxUw_YocURYUZaTU�dWRcoRXZR_YUfaTWTUZaTUVW_�TXZURcUq_XbZToy

hijklkjUmaTUtfYTWUfRqqUabSTUZaTUWRraZUZ_UWTZbRYUZaTUwRoUcTXdWRZxU_̀UnRooTWcUZ_Ufa_eUbYUbfbWoURcUwTRYrUX_YcRoTWToUdYZRqU[b̂U
ZaTUs_YZWbXZUabcUwTTYUT�TXdZToUbYoUw_YocuUR̀UWTvdRWTouUabSTUwTTYÙdWYRcaTo�U[ŵUZaTUcpTXR̀RToUZReTUabcUTqbpcToUc_UZabZUnRocU
ebxUwTUfRZaoWbfY�U_WU[X̂UbqqUnRocUabSTUwTTYUWT�TXZToyU�_fTSTWuUR̀UY_Us_YZWbXZUabcUwTTYUbfbWoToU_WUbUnRooTWUabcUY_ZUwTTYU
Y_ZR̀RToU_̀UZaTUbXXTpZbYXTU_̀URZcUnRouUbUnRooTWUebxuUwTrRYYRYrUUobxcUb̀ZTWUZaTU_pTYRYrU_̀UnRocuUfRZaoWbfURZcUnRoUbYoUWTvdTcZU
ZaTUWTZdWYU_̀URZcUwRoUcTXdWRZxy

hijk~i����������i��i����
hijk~k�U�UnRooTWUcabqqUcdweRZURZcUnRoUbcURYoRXbZToUwTq_f�
�������� ¡¢£¤¥¡¦§�¢¡�¦¡̈©¡¤ ̈¦�� ¥¡¢£¦�¡¦�� ª«¬��­£®̄¥¡«�« ®¡�£«©¥¡£®¡£�¢ ®¡̄ �¢£�¡°��� ®¦¡¦¢�¬¬¡¦§̈ �̄�¡�¢ �®¡°��±²

UVbpTWUs_pxU

hijk~klUVbpTWUX_pRTcU_̀UZaTUnRouUZaTUwRoUcTXdWRZxuUbYoUbYxU_ZaTWUo_XdeTYZcUWTvdRWToUZ_UwTUcdweRZZToUfRZaUZaTUnRoUcabqqUwTU
TYXq_cToURYUbUcTbqToU_pbvdTUTYSTq_pTyUmaTUTYSTq_pTUcabqqUwTUbooWTccToUZ_UZaTUpbWZxUWTXTRSRYrUZaTUnRocUbYoUcabqqUwTU
RoTYZR̀RToUfRZaUZaTUVW_�TXZUYbeTuUZaTUnRooTW³cUYbeTUbYoUbooWTccuUbYouUR̀UbppqRXbwqTuUZaTUoTcRrYbZToUp_WZR_YU_̀UZaTÚ_WgÙ_WU
faRXaUZaTUnRoURcUcdweRZZToyU{̀UZaTUnRoURcUcTYZUwxUebRquUZaTUcTbqToUTYSTq_pTUcabqqUwTUTYXq_cToURYUbUcTpbWbZTUebRqRYrUTYSTq_pTU
fRZaUZaTUY_ZbZR_YUµz¶�·¶�Un{�U¶̧ s·tz¶�µU_YUZaTÙbXTUZaTWT_̀y

hijk~k~UnRocUcabqqUwTUcdweRZZToUwxUZaTUobZTUbYoUZReTUbYoUbZUZaTUpqbXTURYoRXbZToURYUZaTURYSRZbZR_YUZ_UwRoyUnRocUcdweRZZToUb̀ZTWU
ZaTUobZTUbYoUZReTÙ_WUWTXTRpZU_̀UnRocuU_WUbZUbYURYX_WWTXZUpqbXTuUfRqqUY_ZUwTUbXXTpZToy

hijk~kjUmaTUnRooTWUcabqqUbccdeTÙdqqUWTcp_YcRwRqRZxÙ_WUZReTqxUoTqRSTWxUbZUZaTUq_XbZR_YUoTcRrYbZToÙ_WUWTXTRpZU_̀UnRocy

hijk~k¹U�UnRoUcdweRZZToUwxUbYxUeTZa_oU_ZaTWUZabYUbcUpW_SRoToURYUZaRcUzTXZR_YUºy�UfRqqUY_ZUwTUbXXTpZToy

hijkji»�����¼½¾���i�¿iÀ�¾Á�¿½Â½Ãi��i���
hijkjk�UVWR_WUZ_UZaTUobZTUbYoUZReTUoTcRrYbZToÙ_WUWTXTRpZU_̀UnRocuUbUnRooTWUebxUcdweRZUbUYTfUnRoUZ_UWTpqbXTUbUnRoU
pWTSR_dcqxUcdweRZZTouU_WUfRZaoWbfURZcUnRoUTYZRWTqxuUwxUY_ZRXTUZ_UZaTUpbWZxUoTcRrYbZToUZ_UWTXTRSTUZaTUnRocyUzdXaUY_ZRXTUcabqqU
wTUWTXTRSToUbYoUodqxUWTX_WoToUwxUZaTUWTXTRSRYrUpbWZxU_YU_WUwT̀_WTUZaTUobZTUbYoUZReTUcTZÙ_WUWTXTRpZU_̀UnRocyUmaTUWTXTRSRYrU
pbWZxUcabqqUSTWR̀xUZabZUWTpqbXToU_WUfRZaoWbfYUnRocUbWTUWTe_SToÙW_eUZaTU_ZaTWUcdweRZZToUnRocUbYoUY_ZUX_YcRoTWToyU̧_ZRXTU
_̀UcdweRccR_YU_̀UbUWTpqbXTeTYZUnRoU_WUfRZaoWbfbqU_̀UbUnRoUcabqqUwTUf_WoToUc_UbcUY_ZUZ_UWTSTbqUZaTUbe_dYZU_̀UZaTU_WRrRYbqU
nRoy

hijkjklÚRZaoWbfYUnRocUebxUwTUWTcdweRZZToUdpUZ_UZaTUobZTUbYoUZReTUoTcRrYbZToÙ_WUZaTUWTXTRpZU_̀UnRocURYUZaTUcbeTÙ_WebZU
bcUZabZUTcZbwqRcaToURYUzTXZR_YUºy�uUpW_SRoToUZaTxÙdqqxUX_Ỳ_WeUfRZaUZaTcTU{YcZWdXZR_YcUZ_UnRooTWcyUnRoUcTXdWRZxUcabqqUwTURYU
bYUbe_dYZUcd̀̀RXRTYZÙ_WUZaTUnRoUbcUWTcdweRZZToy

hijkjk~U�̀ZTWUZaTUobZTUbYoUZReTUoTcRrYbZToÙ_WUWTXTRpZU_̀UnRocuUbUnRooTWUfa_UoRcX_STWcUZabZURZUeboTUbUXqTWRXbqUTWW_WURYURZcUnRoU
cabqqUY_ZR̀xUZaTU�WXaRZTXZU_̀UcdXaUTWW_WUfRZaRYUZf_UobxcuU_WUpdWcdbYZUZ_UbUZReT̀WbeTUcpTXR̀RToUwxUZaTUqbfU_̀UZaTU�dWRcoRXZR_YU
faTWTUZaTUVW_�TXZURcUq_XbZTouUWTvdTcZRYrUfRZaoWbfbqU_̀URZcUnRoyUÄp_YUpW_SRoRYrUTSRoTYXTU_̀UcdXaUTWW_WUZ_UZaTUWTbc_YbwqTU
cbZRc̀bXZR_YU_̀UZaTU�WXaRZTXZuUZaTUnRoUcabqqUwTUfRZaoWbfYUbYoUY_ZUWTcdweRZZToyU{̀UbUnRoURcUfRZaoWbfYUpdWcdbYZUZ_UZaRcUzTXZR_YU
ºyºy�uUZaTUwRoUcTXdWRZxUfRqqUwTUbZZTYoToUZ_UbcÙ_qq_fc�
�Å��� ¡�¢ ¡� ®̄¦¡���¡�£�����£�¦¥¡¦§�¢¡�¦¡°��¡®��Æ¥¡­£®¡® �§®���Ç¡£®¡® ������Ç¡�¢ ¡̈��¡¦ �§®��©±²
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QQ

RSTUVWXYZYYYV[\]ÛXSRTU[\Y[_ỲÛ]
aYZbcY[defgfhYijỲgkl
mnQopqrstupvwQqxQuxQuwyvzpqov{vxpQ|zQqxyqpupq|xQp|Q}qw~Q|zQ��vxQ|p�vz�qovQzv�sqzvwQ}�Qtu�~Q�qwoQrz|rvzt�QqwvxpqnqvwQuxwQzv�vqyvwQ
�qp�qxQp�vQorv�qnqvwQpq{vQtq{qpoQ�qttQ}vQrs}tq�t�Q|rvxvwQuxwQzvuwQut|sw�Q�Qos{{uz�Q|nQp�vQ�qwoQ{u�Q}vQ{uwvQuyuqtu}tvQp|Q
�qwwvzo�

aYZb�YSe�e��gifYijỲgkl
�xtvooQ|p�vz�qovQrz|�q}qpvwQ}�Qtu�~Qp�vQ��xvzQo�uttQ�uyvQp�vQzq��pQp|Qzv�v�pQux�Q|zQuttQ�qwo�

aYZb�YR��ed��f�eYijỲgkY�R���k�
aYZb�bcQmpQqoQp�vQqxpvxpQ|nQp�vQ��xvzQp|Qu�uzwQuQ�|xpzu�pQp|Qp�vQt|�vopQzvor|xoqyvQuxwQzvor|xoq}tvQ�qwwvz~Qrz|yqwvwQp�vQ�qwQ
�uoQ}vvxQos}{qppvwQqxQu��|zwux�vQ�qp�Qp�vQzv�sqzv{vxpoQ|nQp�vQ�qwwqx�Q�|�s{vxpo�Q�xtvooQ|p�vz�qovQrz|�q}qpvwQ}�Qtu�~Q
p�vQ��xvzQo�uttQ�uyvQp�vQzq��pQp|Q�uqyvQqxn|z{utqpqvoQuxwQqzzv�stuzqpqvoQqxQuQ�qwQzv�vqyvwQuxwQp|Qu��vrpQp�vQ�qwQ��q��~QqxQ
p�vQ��xvz�oQ�sw�{vxp~QqoQqxQp�vQ��xvz�oQ}vopQqxpvzvopo�

aYZb�b�Q�xtvooQ|p�vz�qovQrz|�q}qpvwQ}�Qtu�~Qp�vQ��xvzQo�uttQ�uyvQp�vQzq��pQp|Qu��vrpQ�tpvzxupvoQqxQux�Q|zwvzQ|zQ
�|{}qxupq|x~QsxtvooQ|p�vz�qovQorv�qnq�utt�Qrz|yqwvwQqxQp�vQ�qwwqx�Q�|�s{vxpo~QuxwQp|Qwvpvz{qxvQp�vQt|�vopQzvor|xoqyvQ
uxwQzvor|xoq}tvQ�qwwvzQ|xQp�vQ}uoqoQ|nQp�vQos{Q|nQp�vQ�uovQ�qwQuxwQ�tpvzxupvoQu��vrpvw�

������Q�Qpqv�}qwQqoQwvnqxvwQuoQuxQqxopux�vQ��vzvQ}qwoQuzvQzv�vqyvwQnz|{Qp�|Q|zQ{|zvQ�qwwvzoQ��|QuzvQp�vQt|�Qzvor|xoqyvQ
�qwwvzo~QuxwQp�vqzQ|nnvzoQuzvQqwvxpq�ut�QQmpQqoQp�vQr|tq��Q|nQp�vQ�qopzq�pQp|QovpptvQp�vQ|sp�|{vQ|nQpqv�}qwoQ}�Qvqp�vzQwzu�qx�QuQ
xu{vQnz|{QuQ�upQ|zQntqrrqx�QuQ�|qxQ�qp�qxQ��Q�|szoQ|nQp�vQ}qwQ|rvxqx��QQ�ttQunnv�pvwQnqz{oQ�qttQ}vQx|pqnqvwQ|nQp�vQpqv~Qp�vQ
pq{vQuxwQrtu�vQ|nQp�vQzvo|tspq|xQ|nQp�vQpqvQuxwQo�uttQ}vQqxyqpvwQp|Q�qpxvooQp�vQ|sp�|{v�QQ�ppvxwux�vQqoQx|pQ{uxwup|z��QQ��vQ
wzu�qx� ntqrQ�qttQ}vQ�vtwQupQp�vQ�qopzq�pQ�w{qxqopzupq|xQ�nnq�v�QQ��|Qq{ruzpqutQ�qpxvoovoQ�qttQ}vQrz|yqwvwQuxwQo�uttQ}vQ
rzvovxp�QQ�ttQuppvxwvvoQ�qttQu�¡x|�tvw�vQp�vQzvostpoQ|nQp�vQpqv�}zvu¡vzQ|xQp�vQ}qwQpu}stupq|xQo�vvp�QQ�ttQnqz{oQunnv�pvwQ}�Qp�vQ
}qwoQ�qttQ}vQx|pqnqvwQ|nQp�vQzvostpo�QQ��vQzvostpoQrszosuxpQp|Qp�qoQrz|yqoq|xQo�uttQ}vQ�|xoqwvzvwQnqxut�

RSTUVWXY¢YYY£[]T¤̀ÛYU\_[S¥RTU[\
aY¢bcYVif�����i�¦lY§̈�©gjg���gifY]���eªef�
�qwwvzoQp|Q��|{Qu�uzwQ|nQuQ�|xpzu�pQqoQsxwvzQ�|xoqwvzupq|xQo�uttQos}{qpQp|Qp�vQ�z��qpv�p~Qsr|xQzv�svopQuxwQ�qp�qxQp�vQ
pq{vnzu{vQorv�qnqvwQ}�Qp�vQ�z��qpv�p~QuQrz|rvzt�Qv«v�spvwQ�m�Q�|�s{vxpQ�¬­®̄ ~Q�|xpzu�p|z�oQ°sutqnq�upq|xQ±pupv{vxp~Q
sxtvooQos��QuQ±pupv{vxpQ�uoQ}vvxQrzvyq|sot�Qzv�sqzvwQuxwQos}{qppvwQn|zQp�qoQ�qw�

aY¢b�Q��vQurruzvxpQt|�Q}qwwvzQ{sopQos}{qpQp�vQzv�sqzvwQrzv�u�uzwQos}{qpputQru�¡u�vQwvo�zq}vwQ}vt|�Qp|Qp�vQ��xvzQuxwQ
�z��qpv�pQ�qp�qxQ�²Q�|szoQunpvzQp�vQ}qwoQuzvQ|rvxvw�³

úxsvpQ�xq|xQµzvvQ±��||tQ�qopzq�p
¶sw�Q·qttux�q~Q�qzv�p|zQ|nQ±��||tQµu�qtqpqvo
{̧uqt¹QQzyqttux�qºxuxsvpow�|z�

»±°Q�voq�x
�nvQ�tuz¡v
{̧uqt¹Q|�tuz¡vº¡o��wvoq�x
�¼®Q½Q�­p�Q±pzvvpQ
¼®p�Qµt||zQ
v́�Q¾|z¡~Q́¾Q¼­­¼²

±s}{qooq|xoQ{sopQ}vQv{uqtvwQuxwQ{sopQqx�tswvQp�vQ¿z|�v�pQ́u{vQ|nQp�qoQ�|xpzu�pQqxQp�vQ±s}�v�pQÀqxvQ|nQp�vQ
¿zv���uzwQos}{qooq|xQv{uqt�

Á¼Â¿zv�u�uzwQ±s}{qpputQ¿u�¡u�v
ÁqÂµstt�Qv«v�spvQ�m�Q�¬­®Q�|xpzu�p|zoQ°sutqnq�upq|xQ±pupv{vxp
ÁqqÂÃ|opQzv�vxpQnqxux�qutQopupv{vxpQ}�Q�¿Ã
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PQQQRSQTUVTTWXTYUVZ[X\]̂WT_ẀWXa
PQbRcZdWTêWU\fUgŶeWh
PbRiXQaUjkQZWh
PbQRcelhaQaeaQ\XUmQha
PbQQRcelZ\XakYZa\kUmQha
PbQQQRn\ko\kYaWUpWh\̂eaQ\Xh
PQqRSQTUS\XT
PqRr\XUn\̂̂ehQbW
PqQRskYXUtQbWhàWXaUVZa
PqQQRsXhekYXZWUnWkaQfQZYaQ\X
PqQQQRpWfWkWXZWhUYXTUWqoWkQWXZWu

vwmQhaU\fUŶ̂UoYhaUZ\XakYZahU]QadUxvyUjel̂QZUcZd\\̂UtQhakQZah
yw jk\bQTWUadkWWUPzRUkWfWkWXZWhUPrỲW{U|QâW{UYXTUjd\XWUrè lWkRUYhh\ZQYaWTU]QadUadkWWUPzRU
TQffWkWXaUok\}WZahUPoel̂QZU\kUokQbYaWUhWZa\kRU\fUhQ̀Q̂YkUhZ\oWUYXTUhQ~WUa\UadWU\XWUQTWXaQfQWTU
QXUadQhUZ\XakYZawUUVTTQaQ\XŶ̂�{UQXẐeTWUadWUXỲWhU\fUa]\ÙY}\kUheoôQWkhUehWTUf\kUWYZdU\fU
adWhWUadkWWUPzRUok\}WZahw

PyR�\k[f\kZWUYXTU�\k[UĵYXU�Ujk\bQTWUYUTWaYQ̂WTU]kQaaWXU�\k[UĵYXU]dQZdUhdŶ̂UTẀ\XhakYaWUadWU
Z\XakYZa\k�hUeXTWkhaYXTQX_U\fU\bWkŶ̂Uok\}WZaUhZ\oWUYXTUhdŶ̂UQXẐeTW{UleaUX\aUlWÛQ̀QaWT{Ua\UadWU
f\̂̂\]QX_u
PQRcW�eWXaQŶÛQhaQX_U\fUhoWZQfQZUok\}WZaUYZaQbQaQWhUkW�eQkWTUa\UheZZWhhfê̂�UZ\̀ ôWaWUadWU�\k[U\fU
adWUZ\XakYZaw
vwsXẐeTWUnkQaQZŶU�Q̂Wha\XWh{
yw sXẐeTWUodYhQX_U\fUadWU�\k[{UQfUkW�eQkWTw
zwsXẐeTWÛQhaQX_U\fÛ\X_ÛWYTUQaẀhw
�w s̀oYZaU\fU]WYadWkUYXTUkWhakQZaWTU]\k[UoWkQ\TPhRw
�wcaYaẀWXaUadYaUadWUok\}WZaUZYXUlWUZ\̀ ôWaWTUQXUWhaYl̂QhdWTUaQ̀WwU

PQQRpWhè WhUf\kUn\XakYZa\k�hUok\o\hWTUheoWkbQh\k�UhaYff{UQXẐeTQX_U�eŶQfQZYaQ\XhUf\kUhoWZQŶQ~WTU
WqoWkaQhWU\kUYX�UZWkaQfQZYaQ\XPhRUkW�eQkWTUa\UoWkf\k̀UadWU�\k[w

PQQQRrỲWhU\fUok\o\hWTÙY}\kUhel�Z\XakYZa\khUP̀\kWUadYXUv��U\fUadWUlQTUỲ\eXaRUYXTUYÛQhaQX_U\fU
adWUkŴYaWTUakYTWU\fU]\k[UYXTUbŶeWw

PQbRVX�UhoWZQŶUZ\\kTQXYaQ\XUkW�eQkẀWXahU]QadU\adWkUakYTWhw
PbRVX�UhoWZQŶUha\kY_WUYXTUhaY_QX_UkW�eQkẀWXahUf\kUZ\XhakeZaQ\XÙYaWkQŶhwUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU
PbQRVX�U\adWkUhoWZQŶUkW�eQkẀWXahw

PzRtWaYQ̂WTUn\haU�haQ̀YaWu
PQRVUZ\o�U\fUYUtWaYQ̂WTUn\haU�haQ̀YaWU\eâQXWTUQXUncsUf\k̀Yaw

����������������
�������UVfaWkUX\aQfQZYaQ\XU\fUhŴWZaQ\XUf\kUadWUY]YkTU\fUadWUn\XakYZa{UadWUSQTTWkUhdŶ̂{UYhUh\\XUYhUokYZaQZYl̂WU\kUYhUhaQoêYaWTU
QXUadWUSQTTQX_Ut\Zè WXah{Uhel̀ QaUQXU]kQaQX_Ua\UadWU�]XWkUadk\e_dUadWUVkZdQaWZau

�� YUTWhQ_XYaQ\XU\fUadWU�\k[Ua\UlWUoWkf\k̀WTU]QadUadWUSQTTWk�hU\]XUf\kZWh�
�� XỲWhU\fUadWUokQXZQoŶUok\TeZahUYXTUh�haẀhUok\o\hWTUf\kUadWU�\k[UYXTUadWÙYXefYZaekWkhUYXTUheoôQWkhU\fU

WYZd�UYXT
�� XỲWhU\fUoWkh\XhU\kUWXaQaQWhUPQXẐeTQX_Uad\hWU]d\UYkWUa\UfekXQhdÙYaWkQŶhU\kUW�eQò WXaUfYlkQZYaWTUa\UYU

hoWZQŶUTWhQ_XRUok\o\hWTUf\kUadWUokQXZQoŶUo\kaQ\XhU\fUadWU�\k[w

�������U|dWUSQTTWkU]Q̂̂UlWUkW�eQkWTUa\UWhaYl̂QhdUa\UadWUhYaQhfYZaQ\XU\fUadWUVkZdQaWZaUYXTU�]XWkUadWUkŴQYlQ̂Qa�UYXTU
kWho\XhQlQ̂Qa�U\fUadWUoWkh\XhU\kUWXaQaQWhUok\o\hWTUa\UfekXQhdUYXTUoWkf\k̀UadWU�\k[UTWhZkQlWTUQXUadWUSQTTQX_Ut\Zè WXahw

�������UjkQ\kUa\UadWUWqWZeaQ\XU\fUadWUn\XakYZa{UadWUVkZdQaWZaU]Q̂̂UX\aQf�UadWUSQTTWkUQfUWQadWkUadWU�]XWkU\kUVkZdQaWZa{UYfaWkU
TeWUQXbWhaQ_YaQ\X{UdYhUkWYh\XYl̂WU\l}WZaQ\XUa\UYUoWkh\XU\kUWXaQa�Uok\o\hWTUl�UadWUSQTTWkwUsfUadWU�]XWkU\kUVkZdQaWZaUdYhU
kWYh\XYl̂WU\l}WZaQ\XUa\UYUok\o\hWTUoWkh\XU\kUWXaQa�{UadWUSQTTWkÙY�{UYaUadWUSQTTWk�hU\oaQ\X{U]QadTkY]UadWUSQTU\kUhel̀ QaUYXU
YZZWoaYl̂WUhelhaQaeaWUoWkh\XU\kUWXaQa�wU|dWUSQTTWkÙY�UŶh\Uhel̀ QaUYX�UkW�eQkWTUYT}ehàWXaUQXUadWUSYhWUSQTU\kUV̂aWkXYaWU
SQTUa\UYZZ\eXaUf\kUadWUTQffWkWXZWUQXUZ\haU\ZZYhQ\XWTUl�UheZdUhelhaQaeaQ\XwU|dWU�]XWkÙY�UYZZWoaUadWUYT}ehaWTUlQTUokQZWU\kU
TQh�eŶQf�UadWUSQTTWkwUsXUadWUWbWXaU\fUWQadWkU]QadTkY]ŶU\kUTQh�eŶQfQZYaQ\X{UlQTUhWZekQa�U]Q̂̂UX\aUlWUf\kfWQaWTw
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PQRSTSUVWXYZ[\ZV]\̂VX\_̀_̀XZVaY[a[ZX̂VbcV_dXVè^̂XYV]\̂V_[Vfd[gV_dXVhf\XYV]\̂ViYjd̀_Xj_Vd]kXVg]̂XV\[VYX]Z[\]blXV
[bmXj_̀[\VgnZ_VbXVnZX̂V[\V_dXVo[YpVq[YVfd̀jdV_dXcVfXYXVaY[a[ZX̂V]\̂VZd]llV\[_VbXVjd]\rX̂VXsjXa_Vf̀_dV_dXVfỲ__X\V
j[\ZX\_V[qV_dXVhf\XYV]\̂ViYjd̀_Xj_t

uvwxyz{Q|QQQ}{v~�v�u�y{Q����Qu��Q}u��{�wQ����
PQ|S�Q����Qv�����������
PQ|S�S�V�qVZ_̀anl]_X̂V̀\V_dXVè^̂ \̀rV�[jngX\_Z�V_dXVè^̂XYVZd]llVqnY\̀ZdVb[\̂ZVj[kXỲ\rV_dXVq]̀_dqnlVaXYq[Yg]\jXV[qV_dXV
�[\_Y]j_V]\̂Va]cgX\_V[qV]llV[bl̀r]_̀[\ZV]ỲZ̀\rV_dXYXn\̂XYt

PQ|S�S�V�qV_dXVqnY\̀Zd̀\rV[qVZnjdVb[\̂ZV̀ZVZ_̀anl]_X̂V̀\V_dXVè^̂ \̀rV�[jngX\_Z�V_dXVj[Z_VZd]llVbXV̀\jln̂X̂V̀\V_dXVè t̂V�qV_dXV
qnY\̀Zd̀\rV[qVZnjdVb[\̂ZV̀ZVYX�ǹYX̂V]q_XYVYXjX̀a_V[qVb̀̂ ZV]\̂VbXq[YXVXsXjn_̀[\V[qV_dXV�[\_Y]j_�V_dXVj[Z_V[qVZnjdVb[\̂ZVZd]llV
bXV]̂ X̂̂V_[V_dXVè V̂̀\V̂X_XYg̀\̀\rV_dXV�[\_Y]j_V�ngt

PQ|S�STV�dXVè^̂XYVZd]llVaY[k̀̂ XVZnYX_cVb[\̂ZVqY[gV]Vj[ga]\cV[YVj[ga]\̀XZVl]fqnllcV]n_d[Ỳ�X̂V_[V̀ZZnXVZnYX_cVb[\̂ZV̀\V
_dXVmnỲẐj̀_̀[\VfdXYXV_dXVWY[mXj_V̀ZVl[j]_X̂t

PQ|S�SUQ�\lXZZV[_dXYf̀ZXV̀\̂ j̀]_X̂VbXl[f�V_dXVWX\]lV�ngV[qV_dXVW]cgX\_V]\̂VWXYq[Yg]\jXVe[\̂ZVZd]llVbXV_dXV]g[n\_V[qV
_dXV�[\_Y]j_V�ngt
����� ¡¢£¤¥�¦§��£§�¦§¢ ¤̈£�©¦¤ª«� §£�¥¦�¬£�­¤� ¤� ¢¦®¤¥�¦¥̄£§�¥̄ ¤�°±±²�¦��¥̄£�³¦¤¥§ ̈¥�́®¢µ�­¤ª­̈ ¥£�¥̄£�ª¦¶¶ §�
 ¢¦®¤¥�¦§�·£§̈£¤¥ ̧£�¦��¥̄£�³¦¤¥§ ̈¥�́®¢¹º

VV

PQ|S�Qw���Q�»Q��¼�½��¾Q¿��Q~���Q�»Q�����
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]jj[Ŷ]\jXVf̀_dV_d̀ZV�Xj_̀[\VÀtÁtÂt

PQ|S�S�V�\lXZZV[_dXYf̀ZXVaY[k̀̂ X̂�V_dXVb[\̂ZVZd]llVbXVfỲ__X\V[\Vi�iV�[jngX\_ViÃÂÁ�VWXYq[Yg]\jXVe[\̂V]\̂VW]cgX\_V
e[\̂t

PQ|S�STV�dXVb[\̂ZVZd]llVbXV̂]_X̂V[\V[YV]q_XYV_dXV̂]_XV[qV_dXV�[\_Y]j_t
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uvwxyz{|{}y|~�{y|��|{}y|���¹����º��

UU

²�³³�́ »p[U�Yr]mg\mqghg]¼U·hm\t

����� ���� ���� 
UU

²�³³�́ �Y��h[Z[\]ml¼Um\iUW]p[lU½W\ig]gW\rUWkU]p[U½W\]lmX]t

�������� ����� ���� ���� 

UU

Q¾ £]p[lUiWXYZ[\]rUhgr][iUq[hWst
u¿¬x{|}yzy|�w«|�~~¬{¬�w�§|~�¥­®yw{x|{}�{|�zy|¬w{yw~y~|{�|��z®|ª�z{|��|{}y|Àz�ª�xy~|¤�w{z�¥{|Á�¥­®yw{x��

UU

ÂÃÄÅÆÇÈÉÊÉÉÉÄÂËÈÌ

ÍÉÊÎÏÉÉÌÂÇÈÌÉÄÂË
ÍÉÊÎÏÎÏÉ�]m][Um\iUhWXmhUrmh[rU]moUW\UZm][lgmhrUg\XWl�Wlm][iUg\]WU]p[UXW\r]lYX]gW\UrpmhhU\W]Uq[Ug\XhYi[iUg\U]p[UfgiÐU£s\[lUgrU
mU]moÑ[o[Z�]UWljm\gÒm]gW\Um\iUsghhU]mÓ[U]g]h[U]WUZm][lgmhrUYr[iUg\U]p[U·lW̧[X]Ug\UWli[lU]WU�[lZg]U]moU[o[Z�]gW\Ð



����������	
����
������
����������������� !"��� #"��� $"���$ "���� �%&'�(!�$�)��*�+�,-+��.%&�/&0���1�+��2�,�.���+.�03�,44������0��+0+�5+'3�*�+�6,-+��.%&�
/&0���1�+��2�,�.���+.�0"7�6,/,"7���+�,/,�8���"�%&'�6,/,���&��%.��9�.1-+&�07�%�+��+��0�+�+'���%'+-%�:0�%&'�-%��&���)+�10+'�;����1���+�-�00��&3�*��0�'�.1-+&��;%0�
���'1.+'�)��,/,�0�2�;%�+�%���(<!�<!$�=*��&��(>�?>(!((�1&'+��@�'+��A�3(��#?#�����;��.��+B���+0��&�! >�(>(!(?"��0�&���2����+0%4+"��0�4�.+&0+'�2����&+C��-+�10+�
�&4�"�%&'�-%���&4��)+�10+'��&�%..��'%&.+�;������+�,/,���&��%.��9�.1-+&�0D�*+�-0��2�E+�5�.+3�*���+�����.���������5��4%���&0"�+C-%�4�.��������F%�%3���3
GH�I�J�
�HK� L�$M # NN($O


�
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Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

     Bid Set Issuance 
December 15, 2022

GC BID FORM- GC-01 00 3000 - 1 of 2

SECTION 00 3000 - GC BID FORM- GC-01
CONTRACT 1 – GENERAL CONSTRUCTION PROPOSAL (GC):

______________________________________________________________________________
Bidding Firm Name
To The Board of Education,
The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District Phase 1A Projects, dated December 15, 2022 and that, if this 
Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform this 
work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 2100 in their Base 
Bid.

UNIT PRICE: 

A. Unit Price GC-#1: Abatement of ACM Floor Tile (VAT): $__________________ Dollars $ No 
Cents

B. Unit Price GC- #2: Abatement of ACM Pipe Insulation (including elbows):  
$__________________ Dollars $ No Cents

ALTERNATES: NONE

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

     Bid Set Issuance 
December 15, 2022

GC BID FORM- GC-01 00 3000 - 2 of 2

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:
The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3000



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

GC BID FORM- GC-02 00 3001 - 1 of 2

SECTION 00 3001 - GC BID FORM- GC-02

CONTRACT 2 – GENERAL CONSTRUCTION PROPOSAL (GC):

______________________________________________________________________________
Bidding Firm Name

To The Board of Education,

The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District Phase 1A Projects, dated December 15, 2022 and that, if this 
Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform this 
work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 2100 in their Base 
Bid.

UNIT PRICE: 

Unit Price GC-#1: Abatement of ACM Floor Tile (VAT): $__________________ Dollars $ No Cents

Unit Price GC- #2: Abatement of ACM Pipe Insulation (including elbows): 

$__________________ Dollars $ No Cents

ALTERNATES: NONE

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
         



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

GC BID FORM- GC-02 00 3001 - 2 of 2

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:

The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3001



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

       Bid Set Issuance 
December 15, 2022

GC BID FORM- GC-03 00 3002 - 1 of 2

SECTION 00 3002 - GC BID FORM- GC-03
CONTRACT 3 – GENERAL CONSTRUCTION PROPOSAL (GC):

______________________________________________________________________________
Bidding Firm Name
To The Board of Education,
The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District Phase 1A Projects, dated December 15, 2022 and that, if this 
Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform this 
work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 2100 in their Base 
Bid.

UNIT PRICE: 

A. Unit Price GC-#1: Abatement of ACM Floor Tile (VAT): $__________________ Dollars $ No 
Cents

B. Unit Price GC- #2: Abatement of ACM Pipe Insulation (including elbows):  
$__________________ Dollars $ No Cents

ALTERNATES: NONE

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

       Bid Set Issuance 
December 15, 2022

GC BID FORM- GC-03 00 3002 - 2 of 2

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:
The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3002



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

      Bid Set Issuance 
December 15, 2022

EC BID FORM- EC-01 00 3003 - 1 of 2

SECTION 00 3003 - EC BID FORM
CONTRACT 1 – ELECTRICAL CONSTRUCTION PROPOSAL (EC-01):

______________________________________________________________________________
Bidding Firm Name
To The Board of Education,
The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District Phase 1A Projects, dated December 15, 2022 and that, if this 
Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform this 
work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 21 00 in their Base 
Bid.

UNIT PRICE: 

A. Unit Price GC-#1: Abatement of ACM wire insulation $__________________ Dollars $ No 
Cents

ALTERNATES: NONE NOTED

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
         



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

      Bid Set Issuance 
December 15, 2022

EC BID FORM- EC-01 00 3003 - 2 of 2

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:
The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3003



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

     Bid Set Issuance 
December 15, 2022

MC BID FORM-  MC-01 00 3004 - 1 of 2

SECTION 00 3004 - MC BID FORM
CONTRACT 1 – MECHANICAL CONSTRUCTION PROPOSAL (MC-01):

______________________________________________________________________________
Bidding Firm Name
To The Board of Education,
The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District Phase 1A Projects, dated December 15, 2022 and that, if this 
Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform this 
work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 21 00 in their Base 
Bid.

UNIT PRICE: NONE NOTED

ALTERNATES: NONE NOTED

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
         



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

     Bid Set Issuance 
December 15, 2022

MC BID FORM-  MC-01 00 3004 - 2 of 2

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:
The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3004



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

     Bid Set Issuance 
December 15, 2022

MC BID FORM-  MC-02 00 3005 - 1 of 2

SECTION 00 3005 - MC BID FORM
CONTRACT 2 – MECHANICAL CONSTRUCTION PROPOSAL (MC-02):

______________________________________________________________________________
Bidding Firm Name
To The Board of Education,
The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District Phase 1A Projects, dated December 15, 2022 and that, if this 
Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform this 
work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 21 00 in their Base 
Bid.

UNIT PRICE: NONE NOTED

ALTERNATES: NONE NOTED

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
         



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

     Bid Set Issuance 
December 15, 2022

MC BID FORM-  MC-02 00 3005 - 2 of 2

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:
The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3005



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

     Bid Set Issuance 
December 15, 2022

PC BID FORM- PC-01 00 3006 - 1 of 2

SECTION 00 30 06 - PC BID FORM
CONTRACT 1 – PLUMBING CONSTRUCTION PROPOSAL (PC-01):

______________________________________________________________________________
Bidding Firm Name
To The Board of Education,
The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District Phase 1A Projects, dated December 15, 2022 and that, if this 
Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform this 
work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 2100 in their Base 
Bid.

UNIT PRICE: NONE NOTED

ALTERNATES: NONE NOTED

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
         

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

     Bid Set Issuance 
December 15, 2022

PC BID FORM- PC-01 00 3006 - 2 of 2

TIME OF COMPLETION:
The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3000



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

    Bid Set Issuance 
December 15, 2022

SW BID FORM- SW-01 00 3007 - 1 of 2

SECTION 00 3007 - SW BID FORM
CONTRACT 1 – SITE WORK CONSTRUCTION PROPOSAL (SW-01):

______________________________________________________________________________
Bidding Firm Name
To The Board of Education,
The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District Phase 1A Projects, dated December 15, 2022 and that, if this 
Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform this 
work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 2100 in their Base 
Bid.

UNIT PRICE:

Unit Price SW-01 #1: Unsuitable Soil Removal  $______________________ Dollars $ No Cents

Unit Price SW-01 #2: Trench Rock Removal  $______________________ Dollars $ No Cents

Unit Price SW-01 #3: Concrete Sidewalks  $______________________ Dollars $ No Cents

Unit Price SW-01 #4: Concrete Curb $______________________ Dollars $ No Cents

ALTERNATES: NONE

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

    Bid Set Issuance 
December 15, 2022

SW BID FORM- SW-01 00 3007 - 2 of 2

        ____________________     ___________                ___________________     __________

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:
The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3000



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

 Bid Set Issuance 
December 15, 2022

BE BID FORM- BE-01 00 3008 - 1 of 2

SECTION 00 30 08 – BE BID FORM
CONTRACT 1 – BUILDING ENVELOPE CONSTRUCTION PROPOSAL (BE-01):

______________________________________________________________________________
Bidding Firm Name
To The Board of Education,
The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District Phase 1A Projects, dated December 15, 2022 and that, if this 
Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform this 
work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 2100 in their Base 
Bid.

UNIT PRICE: 

Unit Price BE-01 #1: Masonry Repointing  $______________________ Dollars $ No Cents

Unit Price BE-01 #2: Masonry Cleaning  $______________________ Dollars $ No Cents

Unit Price BE-01 #3: New Brick Furnish & Install  $______________________ Dollars $ No Cents

Unit Price BE-01 #4: Scrape and Paint Steel Lintels  $______________________ Dollars $ No Cents

Unit Price BE-01 #5: Window Caulking & Backer Rod  $______________________ Dollars $ No Cents

ALTERNATES: NONE

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________



Nanuet Union Free School District
Nanuet Bond Projects Phase 2
KSQ Design Project No. 2111005.00

 Bid Set Issuance 
December 15, 2022

BE BID FORM- BE-01 00 3008 - 2 of 2

             
        ____________________     ___________                ___________________     __________
         

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:
The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3008
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1

ADDITIONS AND DELETIONS: The 
author of this document has 
added information needed for 
its completion. The author 
may also have revised the 
text of the original AIA 
standard form. An Additions 
and Deletions Report that 
notes added information as 
well as revisions to the 
standard form text is 
available from the author and 
should be reviewed.

This document has important 
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Consultation with an 
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respect to its completion or 
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ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws as 
set forth in the footer of this 
document.

THE PARTIES SHOULD EXECUTE A SEPARATE CONFIDENTIALITY AGREEMENT IF THEY INTEND FOR ANY OF THE 
INFORMATION IN THIS A305-2020 TO BE HELD CONFIDENTIAL.

SUBMITTED BY: SUBMITTED TO:
(Organization name and address.) (Organization name and address.)
«  » «  »

TYPE OF WORK TYPICALLY PERFORMED
(Indicate the type of work your organization typically performs, such as general 
contracting, construction manager as constructor services, HVAC contracting, electrical 
contracting, plumbing contracting, or other.)
«  »

THIS CONTRACTOR’S QUALIFICATION STATEMENT INCLUDES THE FOLLOWING:
(Check all that apply.)

[ «  » ] Exhibit A – General Information
[ «  » ] Exhibit B – Financial and Performance Information
[ «  » ] Exhibit C – Project-Specific Information
[ «  » ] Exhibit D – Past Project Experience
[ «  » ] Exhibit E – Past Project Experience (Continued)

CONTRACTOR CERTIFICATION
The undersigned certifies under oath that the information provided in this Contractor’s 
Qualification Statement is true and sufficiently complete so as not to be misleading.

 «  »
Organization’s Authorized Representative 
Signature

Date

 «  »
Printed Name and Title

NOTARY
State of: «  »
County of: «  »
Signed and sworn to before me this «  » day of «  » «  »

Notary Signature

My commission expires: «  »
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1

ADDITIONS AND DELETIONS: The 
author of this document has 
added information needed for 
its completion. The author 
may also have revised the 
text of the original AIA 
standard form. An Additions 
and Deletions Report that 
notes added information as 
well as revisions to the 
standard form text is 
available from the author and 
should be reviewed.

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion or 
modification.

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws as 
set forth in the footer of this 
document.

This Exhibit is part of the Contractor’s Qualification Statement, submitted by «  » and 
dated the «  » day of «  » in the year «  »
(In words, indicate day, month and year.)

§ A.1 ORGANIZATION
§ A.1.1 Name and Location
§ A.1.1.1 Identify the full legal name of your organization.

«  »

§ A.1.1.2 List all other names under which your organization currently does business and, 
for each name, identify jurisdictions in which it is registered to do business under that 
trade name.

«  »

§ A.1.1.3 List all prior names under which your organization has operated and, for each 
name, indicate the date range and jurisdiction in which it was used.

«  »

§ A.1.1.4 Identify the address of your organization’s principal place of business and list all 
office locations out of which your organization conducts business. If your organization 
has multiple offices, you may attach an exhibit or refer to a website.

«  »

§ A.1.2 Legal Status
§ A.1.2.1 Identify the legal status under which your organization does business, such as 
sole proprietorship, partnership, corporation, limited liability corporation, joint venture, or 
other.

«  »

.1 If your organization is a corporation, identify the state in which it is 
incorporated, the date of incorporation, and its four highest-ranking 
corporate officers and their titles, as applicable.

«  »

.2 If your organization is a partnership, identify its partners and its date of 
organization.

«  »

.3 If your organization is individually owned, identify its owner and date of 
organization.

«  »
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.4 If the form of your organization is other than those listed above, describe it and identify its individual 
leaders:

«  »

§ A.1.2.2 Does your organization own, in whole or in part, any other construction-related businesses? If so, identify and 
describe those businesses and specify percentage of ownership.

«  »

§ A.1.3 Other Information
§ A.1.3.1 How many years has your organization been in business?

«  »

§ A.1.3.2 How many full-time employees work for your organization?

«  »

§ A.1.3.3 List your North American Industry Classification System (NAICS) codes and titles. Specify which is your 
primary NAICS code.

«  »

§ A.1.3.4 Indicate whether your organization is certified as a governmentally recognized special business class, such as 
a minority business enterprise, woman business enterprise, service disabled veteran owned small business, woman 
owned small business, small business in a HUBZone, or a small disadvantaged business in the 8(a) Business 
Development Program. For each, identify the certifying authority and indicate jurisdictions to which such certification 
applies.

«  »

§ A.2 EXPERIENCE
§ A.2.1 Complete Exhibit D to describe up to four projects, either completed or in progress, that are representative of 
your organization’s experience and capabilities.

§ A.2.2 State your organization’s total dollar value of work currently under contract.

«  »

§ A.2.3 Of the amount stated in Section A.2.2, state the dollar value of work that remains to be completed:

«  »

§ A.2.4 State your organization’s average annual dollar value of construction work performed during the last five 
years.

«  »

§ A.3 CAPABILITIES
§ A.3.1 List the categories of work that your organization typically self-performs.

«  »

§ A.3.2 Identify qualities, accreditations, services, skills, or personnel that you believe differentiate your organization 
from others.
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«  »

§ A.3.3 Does your organization provide design collaboration or pre-construction services? If so, describe those 
services.

«  »

§ A.3.4 Does your organization use building information modeling (BIM)? If so, describe how your organization uses 
BIM and identify BIM software that your organization regularly uses.

«  »

§ A.3.5 Does your organization use a project management information system? If so, identify that system.

«  »

§ A.4 REFERENCES
§ A.4.1 Identify three client references:
(Insert name, organization, and contact information)

«  »

§ A.4.2 Identify three architect references:
(Insert name, organization, and contact information)

«  »

§ A.4.3 Identify one bank reference:
(Insert name, organization, and contact information)

«  »

§ A.4.4 Identify three subcontractor or other trade references:
(Insert name, organization, and contact information)

«  »
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1

ADDITIONS AND DELETIONS: The 
author of this document has 
added information needed for 
its completion. The author 
may also have revised the 
text of the original AIA 
standard form. An Additions 
and Deletions Report that 
notes added information as 
well as revisions to the 
standard form text is 
available from the author and 
should be reviewed.

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion or 
modification.

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws as 
set forth in the footer of this 
document.

This Exhibit is part of the Contractor’s Qualification Statement, submitted by «  » and 
dated the «  » day of  «  » in the year «  »
(In words, indicate day, month and year.)

§ B.1 FINANCIAL
§ B.1.1 Federal tax identification number:

«  »

§ B.1.2 Attach financial statements for the last three years prepared in accordance with 
Generally Accepted Accounting Principles, including your organization's latest balance 
sheet and income statement. Also, indicate the name and contact information of the firm 
that prepared each financial statement.

«  »

§ B.1.3 Has your organization, its parent, or a subsidiary, affiliate, or other entity having 
common ownership or management, been the subject of any bankruptcy proceeding 
within the last ten years?

«  »

§ B.1.4 Identify your organization’s preferred credit rating agency and identification 
information.
(Identify rating agency, such as Dun and Bradstreet or Equifax, and insert your 
organization’s identification number or other method of searching your organization’s 
credit rating with such agency.)

«  »

§ B.2 DISPUTES AND DISCIPLINARY ACTIONS
§ B.2.1 Are there any pending or outstanding judgments, arbitration proceedings, bond 
claims, or lawsuits against your organization, its parent, or a subsidiary, affiliate, or other 
entity having common ownership or management, or any of the individuals listed in 
Exhibit A, Section 1.2, in which the amount in dispute is more than $75,000?
(If the answer is yes, provide an explanation.)

«  »

§ B.2.2 In the last five years has your organization, its parent, or a subsidiary, affiliate, or 
other entity having common ownership or management:
(If the answer to any of the questions below is yes, provide an explanation.)

.1 failed to complete work awarded to it?

«  »

.2 been terminated for any reason except for an owners’ convenience?



AIA Document A305™ – 2020 Exhibit B. Copyright © 2020 by The American Institute of Architects. All rights reserved. The “American Institute of 
Architects,” “AIA,” the AIA Logo, and “AIA Contract Documents” are registered trademarks and may not be used without permission. This draft 
was produced by AIA software at 17:16:18 ET on 11/03/2021 under Order No.2731193005 which expires on 07/12/2022, is not for resale, is licensed 
for one-time use only, and may only be used in accordance with the AIA Contract Documents® Terms of Service. To report copyright violations, 
e-mail copyright@aia.org.
User Notes: (964187475)

2

«  »

.3 had any judgments, settlements, or awards pertaining to a construction project in which your 
   organization was responsible for more than $75,000?

«  »

.4 filed any lawsuits or requested arbitration regarding a construction project?

«  »

§ B.2.3 In the last five years, has your organization, its parent, or a subsidiary, affiliate, or other entity having common 
ownership or management; or any of the individuals listed in Exhibit A Section 1.2:
(If the answer to any of the questions below is yes, provide an explanation.)

.1 been convicted of, or indicted for, a business-related crime?

«  »

.2 had any business or professional license subjected to disciplinary action?

«  »

.3 been penalized or fined by a state or federal environmental agency?

«  »
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ADDITIONS AND DELETIONS: The 
author of this document has 
added information needed for 
its completion. The author 
may also have revised the 
text of the original AIA 
standard form. An Additions 
and Deletions Report that 
notes added information as 
well as revisions to the 
standard form text is 
available from the author and 
should be reviewed.

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion or 
modification.

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws as 
set forth in the footer of this 
document.

This Exhibit is part of the Contractor’s Qualification Statement, submitted by «  » and 
dated the «  » day of  «  » in the year «  »
(In words, indicate day, month and year.)

PROJECT:
(Name and location or address.)

«  »
«  »

CONTRACTOR’S PROJECT OFFICE:
(Identify the office out of which the contractor proposes to perform the work for the 
Project.)

«  »

TYPE OF WORK SOUGHT
(Indicate the type of work you are seeking for this Project, such as general contracting, 
construction manager as constructor, design-build, HVAC subcontracting, electrical 
subcontracting, plumbing subcontracting, etc.)

«  »

CONFLICT OF INTEREST
Describe any conflict of interest your organization, its parent, or a subsidiary, affiliate, or 
other entity having common ownership or management, or any of the individuals listed in 
Exhibit A Section 1.2, may have regarding this Project.

«  »

§ C.1 PERFORMANCE OF THE WORK
§ C.1.1 When was the Contractor’s Project Office established?

«  »

§ C.1.2 How many full-time field and office staff are respectively employed at the 
Contractor’s Project Office?

«  »

§ C.1.3 List the business license and contractor license or registration numbers for the 
Contractor’s Project Office that pertain to the Project.

«  »

§ C.1.4 Identify key personnel from your organization who will be meaningfully involved 
with work on this Project and indicate (1) their position on the Project team, (2) their office 
location, (3) their expertise and experience, and (4) projects similar to the Project on which 
they have worked.
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«  »

§ C.1.5 Identify portions of work that you intend to self-perform on this Project.

«  »

§ C.1.6 To the extent known, list the subcontractors you intend to use for major portions of work on the Project.

«  »

§ C.2 EXPERIENCE RELATED TO THE PROJECT
§ C.2.1 Complete Exhibit D to describe up to four projects performed by the Contractor’s Project Office, either 
completed or in progress, that are relevant to this Project, such as projects in a similar geographic area or of similar 
project type. If you have already completed Exhibit D, but want to provide further examples of projects that are relevant 
to this Project, you may complete Exhibit E.

§ C.2.2 State the total dollar value of work currently under contract at the Contractor’s Project Office:

«  »

§ C.2.3 Of the amount stated in Section C.2.2, state the dollar value of work that remains to be completed:

«  »

§ C.2.4 State the average annual dollar value of construction work performed by the Contractor’s Project Office during 
the last five years.

«  »

§ C.2.5 List the total number of projects the Contractor’s Project Office has completed in the last five years and state the 
dollar value of the largest contract the Contractor’s Project Office has completed during that time.

«  »

§ C.3 SAFETY PROGRAM AND RECORD 
§ C.3.1 Does the Contractor’s Project Office have a written safety program?

«  »

§ C.3.2 List all safety-related citations and penalties the Contractor’s Project Office has received in the last three years.

«  »

§ C.3.3 Attach the Contractor’s Project Office’s OSHA 300a Summary of Work-Related Injuries and Illnesses form for 
the last three years.

§ C.3.4 Attach a copy of your insurance agent’s verification letter for your organization’s current workers’ compensation 
experience modification rate and rates for the last three years.

§ C.4 INSURANCE
§ C.4.1 Attach current certificates of insurance for your commercial general liability policy, umbrella insurance policy, 
and professional liability insurance policy, if any. Identify deductibles or self-insured retentions for your commercial 
general liability policy.
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§ C.4.2 If requested, will your organization be able to provide property insurance for the Project written on a builder's 
risk “all-risks” completed value or equivalent policy form and sufficient to cover the total value of the entire Project on 
a replacement cost basis?

«  »

§ C.4.3 Does your commercial general liability policy contain any exclusions or restrictions of coverage that are 
prohibited in AIA Document A101-2017, Exhibit A, Insurance A.3.2.2.2? If so, identify.

«  »

§ C.5 SURETY
§ C.5.1 If requested, will your organization be able to provide a performance and payment bond for this Project?

«  »

§ C.5.2 Surety company name:

«  »

§ C.5.3 Surety agent name and contact information:

«  »

§ C.5.4 Total bonding capacity:

«  »

§ C.5.5 Available bonding capacity as of the date of this qualification statement:

«  »
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SECTION 00 31 13 - PRELIMINARY SCHEDULES 

 

1.1 PROJECT SCHEDULE  

A. This Document is part of the Procurement and Contracting Requirements for the Project.  

They provide Owner's information for Bidders' convenience and are intended to  

supplement rather than serve in lieu of Bidders' own investigations. They are made  

available for Bidders' convenience and information, but do not affect Contract Time  

requirements. This Document and its attachments are not part of the Contract  

Documents. The contractor is responsible to provide their own schedule and meet the 

substantial completion dates outlined on the contract documents.  

  

END OF DOCUMENT 00 31 13  

 

 

 

 

 

 

 

  

  

  

  

  

  

 

 

 

Page 1 of 6



ID Task Name Duration Start Finish Notes

1

2 PHASE 2 CONSTRUCTION PHASE 353 days Mon 4/3/23 Wed 8/7/24

3 SW-01 - Miller, Barr, HS, Highview 121 days Mon 4/3/23 Mon 9/18/23

4 Miller School - Site Circulation 27 days Mon 4/3/23 Tue 5/9/23

5 Mobilization - Install temp Fencing & 

Gates, erosion control 

3 days Mon 4/3/23 Wed 4/5/23

6 Establish Traffic Control 2 days Wed 4/5/23 Thu 4/6/23

7 Demolition 5 days Fri 4/7/23 Thu 4/13/23

8 New Construction 15 days Fri 4/14/23 Thu 5/4/23

9 Demobilize Area, Cleanup & Seeding 3 days Fri 5/5/23 Tue 5/9/23

10

11 Miller School - Front Playground 26 days Thu 5/4/23 Thu 6/8/23

12 Mobilization - Install temp Fencing & 

Gates, erosion control 

1 day Thu 5/4/23 Thu 5/4/23

13 Demolition 3 days Fri 5/5/23 Tue 5/9/23

14 New Construction 7 days Wed 5/10/23 Thu 5/18/23

15 Install Play Equipment - MILESTONE 5 days Fri 5/19/23 Thu 5/25/23 By State Contract Vendor 

16 Install Play Surfacing - MILESTONE 3 days Fri 5/26/23 Tue 5/30/23 By State Contract Vendor 

17 Install New Fencing 4 days Wed 5/31/23 Mon 6/5/23

18 Demobilize Area, Cleanup, Plantings, Seeding 2 days Tue 6/6/23 Wed 6/7/23

19

20 Miller School - Rear Playground 22 days Mon 5/22/23 Tue 6/20/23

21 Mobilization - Install temp Fencing & 

Gates, erosion control 

1 day Mon 5/22/23 Mon 5/22/23

22 Demolition 2 days Tue 5/23/23 Wed 5/24/23

23 New Construction 3 days Thu 5/25/23 Mon 5/29/23

24 Install Play Equipment - MILESTONE 5 days Tue 5/30/23 Mon 6/5/23 By State Contract Vendor 

25 Install Play Surfacing - MILESTONE 3 days Tue 6/6/23 Thu 6/8/23 By State Contract Vendor 

26 Demobilize Area, Cleanup, & Seeding 2 days Fri 6/9/23 Mon 6/12/23

27

28 Barr School - Site Circulation 27 days Tue 6/13/23 Wed 7/19/23

29 Mobilization - Install temp Fencing & 

Gates, erosion control, provide temp 

sidewalk

3 days Tue 6/13/23 Thu 6/15/23 Temp sidewalk needed for continuted 

circulation

30 Demolition 5 days Fri 6/16/23 Thu 6/22/23

31 New Construction 13 days Fri 6/23/23 Tue 7/11/23

5/25

5/30

6/5

6/8

M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S

Half 1, 2022 Half 2, 2022 Half 1, 2023 Half 2, 2023 Half 1, 2024 Half 2, 2024

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Path Predecessor Milestone Task

Path Predecessor Summary Task

Path Predecessor Normal Task

Path Driving Predecessor Milestone Task

Path Driving Predecessor Summary Task

Path Driving Predecessor Normal Task

Critical

Critical Split

Progress

Manual Progress
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ID Task Name Duration Start Finish Notes

32 Paving - MILESTONE 2 days Wed 7/12/23 Thu 7/13/23

33 Traffic signage 1 day Fri 7/14/23 Fri 7/14/23

34 Striping 1 day Mon 7/17/23 Mon 7/17/23

35 Demobilize Area, Cleanup, & Seeding  2 days Tue 7/18/23 Wed 7/19/23

36

37 High school - Site Circulation 17 days? Thu 7/20/23 Fri 8/11/23

38 Mobilization (Upper Parking)  - Install 

temp Fencing & Gates, erosion control

1 day Thu 7/20/23 Thu 7/20/23 Notify O&R for overheard power line 

blankets

39 Demolition 3 days Fri 7/21/23 Tue 7/25/23

40 New Construction 7 days Wed 7/26/23 Thu 8/3/23

41 Paving & speed bump - MILESTONE 2 days Fri 8/4/23 Mon 8/7/23

42 Traffic signage 1 day Tue 8/8/23 Tue 8/8/23

43 Striping 1 day Wed 8/9/23 Wed 8/9/23

44 Demobilize Area, Cleanup, & Seeding  2 days Thu 8/10/23 Fri 8/11/23

45

46 Mobilization (security vestibule)  - Install

temp Fencing & Gates, erosion control

3 days Fri 8/4/23 Tue 8/8/23

47 New Construction 12 days Wed 8/9/23 Thu 8/24/23

48 Demobilize Area and Cleanup 1 day Fri 8/25/23 Fri 8/25/23

49 Plantings & Seeding 2 days Mon 8/28/23 Tue 8/29/23

50

51 Highview - Site Circulation 9 days Fri 9/1/23 Wed 9/13/23

52 Mobilization - Install temp Fencing & 

Gates, erosion control 

1 day Fri 9/1/23 Fri 9/1/23

53 Demolition 1 day Mon 9/4/23 Mon 9/4/23

54 New Construction 3 days Tue 9/5/23 Thu 9/7/23

55 Paving 2 days Fri 9/8/23 Mon 9/11/23 Second shift after school 

56 Demobilize Area, Cleanup, seeding 2 days Tue 9/12/23 Wed 9/13/23

57

58 BE-01 - EXTERIOR MASONRY HS 

& BARR

117 days Sat 4/8/23 Mon 9/18/23

59 Highschool Masonry & Lintils 55 days Mon 4/3/23 Fri 6/16/23

60 Mobilization -Lull's & Yodock Barriers 

& Materials

2 days Mon 4/3/23 Tue 4/4/23

7/13

8/7

8/8

M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S

Half 1, 2022 Half 2, 2022 Half 1, 2023 Half 2, 2023 Half 1, 2024 Half 2, 2024

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Path Predecessor Milestone Task

Path Predecessor Summary Task

Path Predecessor Normal Task

Path Driving Predecessor Milestone Task

Path Driving Predecessor Summary Task

Path Driving Predecessor Normal Task

Critical

Critical Split

Progress

Manual Progress
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ID Task Name Duration Start Finish Notes

61 Removal of Masonry for new Lintils 15 days Wed 4/5/23 Tue 4/25/23 Second shift work must be scheduled by 

contractor except for holidays

62 Abatement waterproofing on lintils & 

window Caulk 

5 days Wed 4/26/23 Tue 5/2/23 Second shift or weekend work must be 

scheduled by contractor except for 

holidays

63 Install of new Lintils 10 days Wed 5/3/23 Tue 5/16/23

64 Repointing 20 days Wed 5/17/23 Tue 6/13/23

65 Cleanup/Demobilize 3 days Wed 6/14/23 Fri 6/16/23

66

67 BARR MS - Masonry, Lintils, & Sun Shades  59 days Mon 6/19/23 Thu 9/7/23

68 Mobilization -Lull's & Yodock Barriers 

& Materials

1 day Mon 6/19/23 Mon 6/19/23

69 Removal of Masonry for new Lintils 15 days Tue 6/20/23 Mon 7/10/23 regular shift - summer 

70 Abatement waterproofing on lintils & 

window Caulk 

10 days Tue 7/11/23 Mon 7/24/23 regular shift - summer 

71 Removal of Sunshades  5 days Tue 7/25/23 Mon 7/31/23

72 Install of new Lintils 10 days Tue 8/1/23 Mon 8/14/23

73 Repointing 15 days Tue 8/15/23 Mon 9/4/23

74 Cleanup/Demobilize 3 days Tue 9/5/23 Thu 9/7/23

75

76 GC-01, MC-01,EC-01 - Security 

Vestibules HS & Barr MS

109 days Mon 4/3/23 Thu 8/31/23

77 Highschool Vestibule 85 days Mon 4/3/23 Fri 7/28/23

78 Mobilization - Install temp Fencing, 

signage,  & Gates

3 days Mon 4/3/23 Wed 4/5/23

79 Abatement 5 days Thu 4/6/23 Wed 4/12/23 Weekend/second shift work

80 Demolition 4 days Thu 4/13/23 Tue 4/18/23

81 New Construction 33 days Wed 4/19/23 Fri 6/2/23

82 Mechanical Roughin - MILESTONE 4 days Mon 6/5/23 Thu 6/8/23

83 Electrical /security Roughin - MILESTONE 4 days Fri 6/9/23 Wed 6/14/23

84 New Construction 33 days Thu 6/15/23 Mon 7/31/23

85 Finishes - MILESTONE 5 days Tue 8/1/23 Mon 8/7/23

6/8

6/14

8/7

M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S

Half 1, 2022 Half 2, 2022 Half 1, 2023 Half 2, 2023 Half 1, 2024 Half 2, 2024

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Path Predecessor Milestone Task

Path Predecessor Summary Task

Path Predecessor Normal Task

Path Driving Predecessor Milestone Task

Path Driving Predecessor Summary Task

Path Driving Predecessor Normal Task

Critical

Critical Split

Progress

Manual Progress
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ID Task Name Duration Start Finish Notes

86 Cleanup/Demobilize 5 days Tue 8/8/23 Mon 8/14/23

87

88 Barr Vestibule 49 days Mon 6/26/23 Thu 8/31/23

89 Mobilization - Install temp Fencing, 

signage,  & Gates

2 days Mon 6/26/23 Tue 6/27/23

90 Abatement 5 days Wed 6/28/23 Tue 7/4/23

91 Demolition 3 days Wed 7/5/23 Fri 7/7/23

92 New Construction 6 days Mon 7/10/23 Mon 7/17/23

93 Mechanical Roughin - MILESTONE 4 days Tue 7/18/23 Fri 7/21/23

94 Electrical /security Roughin - MILESTONE5 days Mon 7/24/23 Fri 7/28/23

95 New Construction 16 days Mon 7/31/23 Mon 8/21/23

96 Finishes - MILESTONE 7 days Tue 8/22/23 Wed 8/30/23

97 Cleanup/Demobilize 2 days Thu 8/31/23 Fri 9/1/23

98

99 GC-01,MC-01,EC-01,PC-01 - HS 

Science Labs

125 days Thu 6/22/23 Wed 

12/13/23
100 Mobilization, temp partitions, temp 

protections, dumpster & fencing

2 days Thu 6/22/23 Fri 6/23/23

101 Abatement 5 days Mon 6/26/23 Fri 6/30/23 Weekend work Required to maintain 

schedule

102 Demolition All Trades 10 days Mon 7/3/23 Fri 7/14/23 Weekend work Required to maintain 

schedule

103 New Construction 20 days Mon 7/17/23 Fri 8/11/23

104 Hvac Equipment  - MILESTONE 12 days Mon 8/14/23 Tue 8/29/23 RTU Supplied by NUFSD installed by 

Contractor

105 Electrical/Data roughin - MILESTONE 12 days Wed 8/30/23 Thu 9/14/23

106 New Construction 27 days Fri 9/15/23 Mon 10/23/23

107 Casework - MILESTONE 10 days Tue 10/24/23 Mon 11/6/23 By state contract vendor - GC to 

coordiante 

108 Electrical fixtures 5 days Tue 11/7/23 Mon 11/13/23

109 New Construction 34 days Tue 11/14/23 Fri 12/29/23

110 Cleanup/Demobilize 2 days Mon 1/1/24 Tue 1/2/24

111 FF&E 5 days Wed 1/3/24 Tue 1/9/24

112

113 GC-02, MC-02, EC-01, PC-01 - 

Barr STEM Labs

75 days Thu 6/22/23 Wed 10/4/23

7/21

7/28

8/30

8/29

9/14

11/6

M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S
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ID Task Name Duration Start Finish Notes

114 Mobilization, temp partitions, temp 

protections, dumpster & fencing

2 days Fri 6/9/23 Mon 6/12/23

115 Demolition All Trades 5 days Tue 6/13/23 Mon 6/19/23

116 New Construction 29 days Tue 6/20/23 Fri 7/28/23

117 Sitework & Pad - MILESTONE 4 days Mon 7/31/23 Thu 8/3/23

118 Hard ceilings and grid 8 days Fri 8/4/23 Tue 8/15/23

119 Casework - MILESTONE 5 days Wed 8/16/23 Tue 8/22/23

120 HVAC Equipment & Electrical fixtures - 

MILESTONE

5 days Wed 8/23/23 Tue 8/29/23

121 New Construction 21 days Wed 8/30/23 Wed 9/27/23

122 Cleanup/Demobilize 2 days Thu 9/28/23 Fri 9/29/23

123 FF&E 3 days Mon 10/2/23 Wed 10/4/23

124

125 GC-02, MC-02, EC-01, PC-01 - 

Miller Toilet Rooms 

57 days Fri 6/23/23 Mon 9/11/23

126 Mobilization, temp protections, 

dumpster & fencing

2 days Fri 6/23/23 Mon 6/26/23

127 Demolition All Trades 3 days Tue 6/27/23 Thu 6/29/23 Weekend/double shift work required 

128 New Construction 13 days Fri 6/30/23 Tue 7/18/23 Weekend/double shift work required 

129 Hvac roughin/plumbing & Equipment - 

MILESTONE

3 days Wed 7/19/23 Fri 7/21/23 Weekend/double shift work required 

130 New Construction 25 days Mon 7/24/23 Fri 8/25/23 Weekend/double shift work required 

131 Plumbing Fixtures - MILESTONE 3 days Mon 8/28/23 Wed 8/30/23

132 New Construction 6 days Thu 8/31/23 Thu 9/7/23 All Toilet Rooms Operational 9/7

133 Cleanup/Demobilize 2 days Fri 9/8/23 Mon 9/11/23

134

135 EC-01 Miller Switchgear 35 days Mon 6/24/24 Fri 8/9/24
136 Mobilization, temp protections, 

dumpster & fencing

2 days Fri 6/28/24 Mon 7/1/24

137 Abatement 3 days Tue 7/2/24 Thu 7/4/24

138 Electrical Equipment Remvoals 5 days Fri 7/5/24 Thu 7/11/24

139 Tap in temp generator 2 days Fri 7/12/24 Mon 7/15/24

140 Install new Equipment 15 days Tue 7/16/24 Mon 8/5/24

141 Testing 1 day Tue 8/6/24 Tue 8/6/24

142 Cleaning/demobilize 1 day Wed 8/7/24 Wed 8/7/24

8/3

8/22

8/29

7/21

8/30

M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S

Half 1, 2022 Half 2, 2022 Half 1, 2023 Half 2, 2023 Half 1, 2024 Half 2, 2024

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Path Predecessor Milestone Task

Path Predecessor Summary Task

Path Predecessor Normal Task

Path Driving Predecessor Milestone Task

Path Driving Predecessor Summary Task

Path Driving Predecessor Normal Task

Critical

Critical Split

Progress

Manual Progress

Page 5

Project: \\nycfil02\PROJ\2021 p

Date: Mon 11/14/22

Page 6 of 6

NUFSD Phase 2
Milestone Schedule
NUFSD Phase 2
Milestone Schedule
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È¹¾Ã³¶·�µÅ�Á²Âº²�·²³�́µ¶·̧¹º·µ̧�¹¶»�¼½̧³·¾�¿Â¶»�·²³ÃÄ³ÉÆ³ÄÇ�·²³Â̧�²³Â̧ÄÇ�³Ê³º½·µ̧ÄÇ�
¹»ÃÂ¶ÂÄ·̧¹·µ̧ÄÇ�Ä½ºº³ÄÄµ̧Ä�¹¶»�¹ÄÄÂË¶ÄÇ�ÌµÂ¶·É¾�¹¶»�Ä³Æ³̧¹ÉÉ¾Ç�¹Ä�Ȩ̀µÆÂ»³»�²³̧³Â¶Í�±²³�
ºµ¶»Â·Âµ¶Ä�µÅ�·²ÂÄ�Îµ¶»�¹̧³�Ä½º²�·²¹·�ÂÅ�·²³�ÀÁ¶³̧�¹ºº³È·Ä�·²³�¿Â»�µÅ�·²³�́µ¶·̧¹º·µ̧�ÁÂ·²Â¶�
·²³�·ÂÃ³�ÄÈ³ºÂÅÂ³»�Â¶�·²³�¿Â»�»µº½Ã³¶·ÄÇ�µ̧�ÁÂ·²Â¶�Ä½º²�·ÂÃ³�È³̧Âµ»�¹Ä�Ã¹¾�¿³�¹Ȩ̈³³»�·µ�¿¾�
·²³�ÀÁ¶³̧�¹¶»�́µ¶·̧¹º·µ̧Ç�¹¶»�·²³�́µ¶·̧¹º·µ̧�³Â·²³̧�ÏÐÑ�³¶·³̧Ä�Â¶·µ�¹�ºµ¶·̧¹º·�ÁÂ·²�·²³�
ÀÁ¶³̧�Â¶�¹ººµ̧»¹¶º³�ÁÂ·²�·²³�·³̧ÃÄ�µÅ�Ä½º²�¿Â»Ç�¹¶»�ËÂÆ³Ä�Ä½º²�¿µ¶»�µ̧�¿µ¶»Ä�¹Ä�Ã¹¾�¿³�
ÄÈ³ºÂÅÂ³»�Â¶�·²³�¿Â»»Â¶Ë�µ̧�́µ¶·̧¹º·�Òµº½Ã³¶·ÄÇ�ÁÂ·²�¹�Ä½̧³·¾�¹»ÃÂ··³»�Â¶�·²³�Ì½̧ÂÄ»Âº·Âµ¶�
µÅ�·²³�Ó̧µÌ³º·�¹¶»�µ·²³̧ÁÂÄ³�¹ºº³È·¹¿É³�·µ�·²³�ÀÁ¶³̧Ç�Åµ̧�·²³�Å¹Â·²Å½É�È³̧Åµ̧Ã¹¶º³�µÅ�Ä½º²�
µ́¶·̧¹º·�¹¶»�Åµ̧�·²³�Ȩ̀µÃÈ·�È¹¾Ã³¶·�µÅ�É¹¿µ̧�¹¶»�Ã¹·³̧Â¹É�Å½̧¶ÂÄ²³»�Â¶�·²³�Ȩ̀µÄ³º½·Âµ¶�
·²³̧³µÅÔ�µ̧�ÏÕÑ�È¹¾Ä�·µ�·²³�ÀÁ¶³̧�·²³�»ÂÅÅ³̧³¶º³Ç�¶µ·�·µ�³Êº³³»�·²³�¹Ãµ½¶·�µÅ�·²ÂÄ�Îµ¶»Ç�
¿³·Á³³¶�·²³�¹Ãµ½¶·�ÄÈ³ºÂÅÂ³»�Â¶�Ä¹Â»�¿Â»�¹¶»�Ä½º²�É¹̧Ë³̧�¹Ãµ½¶·�Åµ̧�Á²Âº²�·²³�ÀÁ¶³̧�Ã¹¾�
Â¶�Ëµµ»�Å¹Â·²�ºµ¶·̧¹º·�ÁÂ·²�¹¶µ·²³̧�È¹̧·¾�·µ�È³̧Åµ̧Ã�·²³�Áµ̧Ö�ºµÆ³̧³»�¿¾�Ä¹Â»�¿Â»Ç�·²³¶�·²ÂÄ�
µ¿ÉÂË¹·Âµ¶�Ä²¹ÉÉ�¿³�¶½ÉÉ�¹¶»�ÆµÂ»Ç�µ·²³̧ÁÂÄ³�·µ�̧³Ã¹Â¶�Â¶�Å½ÉÉ�Åµ̧º³�¹¶»�³ÅÅ³º·Í�±²³�¼½̧³·¾�
²³̧³¿¾�Á¹ÂÆ³Ä�¹¶¾�¶µ·Âº³�µÅ�¹¶�¹Ȩ̈³³Ã³¶·�¿³·Á³³¶�·²³�ÀÁ¶³̧�¹¶»�́µ¶·̧¹º·µ̧�·µ�³Ê·³¶»�·²³�
·ÂÃ³�Â¶�Á²Âº²�·²³�ÀÁ¶³̧�Ã¹¾�¹ºº³È·�·²³�¿Â»Í�×¹ÂÆ³̧�µÅ�¶µ·Âº³�¿¾�·²³�¼½̧³·¾�Ä²¹ÉÉ�¶µ·�¹ÈÈÉ¾�
·µ�¹¶¾�³Ê·³¶ÄÂµ¶�³Êº³³»Â¶Ë�ÄÂÊ·¾�ÏØÙÑ�»¹¾Ä�Â¶�·²³�¹ËȨ̈³Ë¹·³�¿³¾µ¶»�·²³�·ÂÃ³�Åµ̧�¹ºº³È·¹¶º³�
µÅ�¿Â»Ä�ÄÈ³ºÂÅÂ³»�Â¶�·²³�¿Â»�»µº½Ã³¶·ÄÇ�¹¶»�·²³�ÀÁ¶³̧�¹¶»�́µ¶·̧¹º·µ̧�Ä²¹ÉÉ�µ¿·¹Â¶�·²³�
¼½̧³·¾ÚÄ�ºµ¶Ä³¶·�Åµ̧�¹¶�³Ê·³¶ÄÂµ¶�¿³¾µ¶»�ÄÂÊ·¾�ÏØÙÑ�»¹¾ÄÍ�

ÛÅ�·²ÂÄ�Îµ¶»�ÂÄ�ÂÄÄ½³»�Â¶�ºµ¶¶³º·Âµ¶�ÁÂ·²�¹�Ä½¿ºµ¶·̧¹º·µ̧ÚÄ�¿Â»�·µ�¹�́µ¶·̧¹º·µ̧Ç�·²³�·³̧Ã�
µ́¶·̧¹º·µ̧�Â¶�·²ÂÄ�Îµ¶»�Ä²¹ÉÉ�¿³�»³³Ã³»�·µ�¿³�¼½¿ºµ¶·̧¹º·µ̧�¹¶»�·²³�·³̧Ã�ÀÁ¶³̧�Ä²¹ÉÉ�¿³�
»³³Ã³»�·µ�¿³�́µ¶·̧¹º·µ̧Í

×²³¶�·²ÂÄ�Îµ¶»�²¹Ä�¿³³¶�Å½̧¶ÂÄ²³»�·µ�ºµÃÈÉ¾�ÁÂ·²�¹�Ä·¹·½·µ̧¾�µ̧�µ·²³̧�É³Ë¹É�̧³Ü½Â̧³Ã³¶·�Â¶�
·²³�Éµº¹·Âµ¶�µÅ�·²³�Ó̧µÌ³º·Ç�¹¶¾�Ȩ̀µÆÂÄÂµ¶�Â¶�·²ÂÄ�Îµ¶»�ºµ¶ÅÉÂº·Â¶Ë�ÁÂ·²�Ä¹Â»�Ä·¹·½·µ̧¾�µ̧�
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SUBSTITUTION REQUEST FORM 004325 - 1 

SECTION 00 43 25 - SUBSTITUTION REQUEST FORM 

 

 

Should any part or portion of the Work be planned for substitute products, list all substitutes that are 

proposed for products that have been specified by one or more manufacturers in the specifications.  Please 

print in ink or type in the spaces provided.  Attach additional sheets if necessary. 

This identification of substitutions is required of Bidder(s) as part of the Supplementary Bid Forms and is 

in partial fulfillment of requirements of the Instructions to Bidders.  Substitutions may affect Owner’s 

acceptance of the Bid and decision to award Contract.  Additional data on substitutions may be requested 

from selected Bidder(s) after the Bid Opening in accordance with Division 01 Section “Product 

Requirements.” 

 

 

CONTRACTOR 

NAME 

 

   

CONTRACT 

NAME/# 

 

  

SPECIFICATION SECTION SPECIFIED ITEM SUBSTITUTION 
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SUBSTITUTION REQUEST FORM 004325 - 2 

 

END OF SECTION 004325 
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NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 
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DECEMBER 15, 2022 

 

 

PROPOSED SUBCONTRACTORS FORM 00 43 36 - 1 

SECTION 00 43 36 - PROPOSED SUBCONTRACTORS FORM 

 

 

Should any part or portion of the Work be planned for subcontracting, list the name and address of all 

Subcontractors that Bidder(s) proposes to use on Prime Contract and the assigned Work to each.  Please 

print in ink or type in the spaces provided.  Attach additional sheets if necessary. 

 

This identification of subcontractors is required of Bidder(s) as part of the Supplementary Bid Forms and 

is in partial fulfillment of requirements of the Instructions to Bidders.  Additional data on proposed 

Subcontractors may be requested from selected Bidders after the Bid Opening in accordance with the 

Instructions to Bidders. 

 

 

CONTRACTOR 

NAME 

 

  

CONTRACT 

NAME/# 

 

 

SUBCONTRACTOR ADDRESS ASSIGNED WORK 
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END OF SECTION 00 43 36 
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NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

SEXUAL HARRASSMENT PREVENTION CERTIFICATION FORM                                      004522-1 of 2

SECTION 00 45 22 - SEXUALHARASSMENT PREVENTION CERTIFICATION FORM

By submission of this bid, the person signing on behalf of the bidder certifies, under penalty of 
perjury, that the bidder has and has implemented a written policy addressing sexual harassment 
prevention in the workplace and provides annual sexual harassment prevention training to all of 
its employees. Such policy shall, at a minimum, meet the requirements of Section 201-g of the 
Labor Law.

Bidder Name:    

Bidder Address:   

Signature: 

______________________________________________________________________  

Print Name and Title:   

Date: __________________________________________________________________ _



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
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SEXUAL HARRASSMENT PREVENTION CERTIFICATION FORM                                      004522-2 of 2
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CORPORATE RESOLUTIONS 004543 - 1 

SECTION 004543 - CORPORATE RESOLUTIONS 

 

 

INCLUDE WITH BID FORM(S) IF BIDDER IS AN INDIVIDUAL: 

 
 

 

By:__________________________________________________________________________________________ 

(Signature) 
 

 

 

_____________________________________________________________________________________________ 

(Print or type individual’s name and title) 

 
 

 

_____________________________________________________________________________________________ 

(Business Address) 

 
 

 

_____________________________________________________________________________________________ 

Business Phone Facsimile 
  

  

 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CORPORATE RESOLUTIONS 004543 - 2 

INCLUDE WITH BID FORM(S) IF BIDDER IS A PARTNERSHIP: 
 

 

 

_____________________________________________________________________________________________ 

(Print or type name of firm) 
 

 

 

BY:_________________________________________________________________________________________ 

(Signature of general partner) 
 

 

 

_____________________________________________________________________________________________ 

(Print or type general partner’s name and title) 

 
 

 

_____________________________________________________________________________________________ 

(Business Address) 
 

 

 

_____________________________________________________________________________________________ 

Business Phone Facsimile 
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CORPORATE RESOLUTIONS 004543 - 3 

INCLUDE WITH BID FORM(S) IF BIDDER IS A CORPORATION: 
 

 

 

_____________________________________________________________________________________________ 

(Print or type name of corporation) 
 

 

____________________________________________________ 

(State of incorporation) 
 

 

BY:_________________________________________________________________________________________ 

(Signature of president or vice-president) 

 
 

 

_____________________________________________________________________________________________ 

(Print or type individual’s name and title) 
 

 

 

_____________________________________________________________________________________________ 

(Business Address) 

 
 

 

_____________________________________________________________________________________________ 

Business Phone Facsimile 
  

  

 

 

ATTEST:  
 

____________________________________________________________________________________________ 

(By corporate secretary or assistant secretary) 
 

 

 

_____________________________________________________________________________________________ 

(Print name and title) 
 

 

 

Corporate Seal 

 

 

 

END OF SECTION 004543 
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NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

NON-COLLUSIVE CERTIFICATION 004800-1 of 2

SECTION 00 48 00 - NON-COLLUSIVE CERTIFICATION

PART 1 - GENERAL

1.1 The following provisions of the New York State General Municipal Law form a part of the 
Bidding Requirements:

A. By submission of this Bid, each Bidder and each person signing on behalf of any Bidder 
certifies, and in the case of a joint Bid, each party thereto certifies as to its own organization, 
under penalty of perjury, that, to the best of his or her knowledge and belief:

1. The prices in this Bid have been arrived at independently without collusion, consultation, 
communication, or agreement, for the purpose of restricting competition, as to any matter 
relating to such prices with any other bidder or with any competitor.

2. Unless otherwise required by law, the prices which have been quoted in this Bid have not 
been knowingly disclosed by the Bidder and will not knowingly be disclosed by the Bidder 
prior to opening, directly or indirectly, to any other bidder or to any competitor; and

3. No attempt has been made or will be made by the Bidder to induce any other person, 
partnership or corporation to submit or not to submit a bid for the purpose of restricting 
competition.

B. A Bid shall not be considered for award nor shall any award be made where (A) (1), (2) and (3) 
above have not been complied with; provided, however, that if in any case the Bidder cannot 
make the foregoing certification, the Bidder shall so state and shall so furnish with the Bid, a 
signed statement which sets forth in detail the reasons therefore.   Where (A) (1), (2) and (3) 
above have not been complied with, the Bid shall not be considered for award nor shall any 
award be made unless the head of the purchasing unit of the political subdivision, public 
department, agency or official thereof to which the Bid is made, or his designee, determines that 
such disclosure was not made for the purpose of restricting competition.

C. The fact that a bidder:

1. has published price lists, rates, or tariffs covering items being procured 
2. has informed prospective customers of proposed or pending publication of new or revised 

price lists for such items, or 
3. has sold the same items to other customers at the same prices being bid, does not 

constitute, without more, a disclosure within the meaning of subparagraph (A) (1), (2) and 

D. Any bid hereafter made to any political subdivision of the State or any public department, 
agency or official thereof by a corporate bidder for work or services performed or to be 
performed or goods sold or to be sold, where competitive bidding is required by statute, rule, 
regulation, or local law, and where such bid contains the certification referred to in subdivision 
one of this section, shall be deemed to have been authorized by the board of directors of the 
bidder, and such authorization shall be deemed to include the signing and submission of the bid 
and the inclusion therein of the certificate as to non-collusion as the act and deed of the  
corporation.

E. The person signing this Bid or Proposal certifies that he has fully informed himself regarding the 
accuracy of  the statements contained in this certification, and under the  penalties of perjury, 
affirms the truth thereof, such penalties  being applicable to the Bidder as well to the person 
signing in  his behalf.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

NON-COLLUSIVE CERTIFICATION 004800-2 of 2

CLOSING: (SIGNATURE)_______________________________    (PRINT NAME) _________________

TITLE: _____________________________________________ DATE __________________________

COMPANY NAME: ____________________________________________________________________

ADDRESS: __________________________________________________________________________

ADDRESS: __________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER: _______________________________________________________________________

CONTACT PERSON: __________________________________________________________________

E-MAIL: _____________________________________________________________________________
:

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 00 48 00



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

GENERAL MUNICIPAL LAW 004801 - 1 of 2

SECTION 004801 – GENERAL MUNICIPAL LAW “IRANIAN ENERGY SECTOR DIVESTMENT”

The below signed bidder affirms the following as true under penalties of perjury:

By submission of this bid, each bidder and each person signing on behalf of any bidder certifies, and in 
the case of a joint bid each party thereto certifies as to its own organization, under penalty of perjury, that 
to the best of its knowledge and belief that each bidder is not on the list created pursuant to paragraph (b) 
of subdivision 3 of Section 165-a of the state finance law.

Corporate or Company Name

BY:  _____________________
Signature

_____________________
Title

Sworn to before me this

_____ day of _________, 20____

___________________________
Notary Public

END OF SECTION 004801
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GENERAL MUNICIPAL LAW 004801 - 2 of 2
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NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

SECTION 00 48 01.1 – DECLARATION OF BIDDER’S INABILITY TO PROVIDE 
CERTIFICATION OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT

Bidders shall complete this form if they cannot certify that the bidder/contractor or any proposed 
subcontractor is not identified on the Prohibited Entities List. The District reserves the right to undertake any 
investigation into the information provided herein or to request additional information from the bidder.

Name of the Bidder:  

Address of Bidder:    

Has bidder been involved in investment activities in Iran?   
Describe the type of activities including but not limited to the amounts and the nature of the investments 
(e.g. banking, energy, real estate)

If so, when did the first investment activity occur?  

Have the investment activities ended?                                                                                              
If so, what was the date of the last investment activity?                                                                     
If not, have the investment activities increased or expanded since April 12, 2012?   

Has the bidder adopted, publicized, or implemented a formal plan to cease the investment activities in Iran 
and to refrain from engaging in any new investments in Iran?                                 
If so, provide the date of the adoption of the plan by the bidder and proof of the adopted resolution, if any, 
and a copy of the formal plan.  

In detail, state the reasons why the bidder cannot provide the Certification of Compliance with the Iran 
Divestment Act below (additional pages may be attached):

I, , being duly sworn, deposes and says that he/she is the
 of the Corporation and the foregoing is 
true and accurate.

SIGNED
SWORN to before me this
 day of  20 

Notary Public:  



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
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DECLARATION OF BIDDER INABILITY TO COMPLY WITH IRAN DIVESTMENT 00 48 06.1
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NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

WAGE DETERMINATION SCHEDULE 00 48 06 – 1 of 2

SECTION 00 48 06 - WAGE DETERMINATION SCHEDULE

PART 1 -  GENERAL

1.1 NEW YORK STATE DEPARTMENT OF EDUCATION INSTRUCTIONS

A. Per instructions from the New York State Education Department in “Office of Facilities Planning 
Newsletter #106 – May 2011” the PRC number can be used by all prospective bidders to see the 
appropriate wage rates for the Project by following the website link: 

Nanuet Bond Projects Phase 2

https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1534060 or  

or PRC# 2022006863

Click on the “Wage Schedule” link near the top of the page.

B. This process may be used for SED approval and for the actual bidding process.

C. Prospective bidders must go to the DOL website with the PRC number provided and make certain 
their bid price is reflective of the actual wage rates for the particular project.

D. Once the district has identified a low bidder, DOL states that the contract must include the actual 
wage rates for the project. 

E. (Facilities Planning Newsletters can be found online at: 
http://www.p12.nysed.gov/facplan/NewsLetters.htm)

END OF SECTION 00 48 06

https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1534060
http://www.p12.nysed.gov/facplan/NewsLetters.htm
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WAGE DETERMINATION SCHEDULE 00 48 06 – 2 of 2
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���� �¡S�¢S�£¤S¥��¦ §̈©ª�«¡� «¬S­�®̄¬¤� �¡S°«�¤
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ý���}��}�}�}��
yµ�~�²~���|��}�}�}��
¼½¾¿­ÀÁS¶SSS­ÂÃ¾½¼­¾S§ÄÅ
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 hjgljrejfv̀znnhosjfè hjgtsfg̀} ¥¦§
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h\[[̀hâ\dlŶdYcdjYfcjk̀daYi\[YcdjYf[̀]̂\olỲ[[\[x
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^ _V̀VZSUWaZXb[][X̀]

c Xd̀ VZ

e \X̀RZS\RXZ

f SZ\g[RV\RWS̀hW\X̀]RZi\R[X̀WjS̀S_VZ

k ]iT\X̀RZS\RXZ]

l \X̀]RZi\R[X̀WTmWXd̀ VZWXZWTmW]VaSZSRVW\X̀RZS\RXZ]

n \gS̀_V]W[̀WRgVWdXZo

p R[jV

q aSmjV̀R]WS̀hW\XjaUVR[X̀

r̂ aZXRV\R[X̀WXYWaVZ]X̀]WS̀hWaZXaVZRm

^̂ [̀]iZS̀\VWS̀hWTX̀h]

ĉ ì\XbVZ[̀_WS̀hW\XZZV\R[X̀WXYWdXZo

ê j[]\VUUS̀VXi]WaZXb[][X̀]
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k̂ \US[j]WS̀hWh[]aiRV]

l̂ ]aV\[SUW\X̀h[R[X̀]

n̂ V̀dWmXZoW]RSRVWUSTXZWUSdWZVsi[ZVjV̀R]

p̂ _V̀VZSUWjì[\[aSUWUSdWZVsi[ZVjV̀R]WXYWRgVW]RSRVWXYẀVdWmXZo
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�z|t�yu|yr�t{���rtw�u�uz�r�uruxy�y�u�rywr�uz�wz�{x|ur{x�rux�wz|u�uxyrw�rw����{y�wx�r~x�uzryturvwxyz{|yr�xyux�u�rywr
�{|���y{yur�uz�wz�{x|urw�rytu�zr�~y�u��

a¥ZbZb bZr�tuzuryturyuz�r���zuu�uxy��r�vwxyz{|y�rwzr�¦z��urvwxyz{|y�r��r~�u�r�xrytu�ur�uxuz{�rvwx��y�wx��r{x�rwytuzr
vwxyz{|yr}w|~�uxy��r�yr�t{��r�u{xrytur�u�{z{yur��xuz¢vwxyz{|ywzr��zuu�uxyr�uy�uuxrytur��xuzr{x�ru{|tr¦z��ur
vwxyz{|ywzr��uxy���u�r�xrvwx��y�wx�rw�ryturvwxyz{|yr��uxuz{��r�~���u�uxy{z�r{x�rwytuzr|wx��y�wx���r

a¥ZbZb b §sturvwxyz{|ywzr{|�xw��u��u�r{x�r�{zz{xy�ryt{yr�yrt{�r|�w�u��ru�{��xu�r{��ryturvwxyz{|yr}w|~�uxy��ryt{yrytu�r
{zur�~�y{��ur{x�r�~���|�uxyrywrux{��uryturvwxyz{|ywzrywr|w���uyurytur�wz�r�xr{ry��u��r�{xxuzr�wzryturvwxyz{|yr�~��r{x�r
yt{yrytu�r�x|�~�ur{��r�wz��r�tuytuzrwzrxwyr�tw�xrwzr�u�|z��u��r�t�|trzu{�wx{���r�{�r�ur�x�uzzu�rywr�urzu�~�zu�rwzr
~�u�~�r�wzrytur|w���uy�wxrw�rytur�wz�r�xr�~��r|w����{x|ur��ytr{��r{����|{��ur�y{y~yu��r|w�u��r�{���rwz��x{x|u�r{x�r
zu�~�{y�wx��

aYZbZb̈YTniY©moªbrsturyuz�r��wz��r�u{x�rytur|wx�yz~|y�wxr{x�r�uz��|u�rzu�~�zu�r��ryturvwxyz{|yr}w|~�uxy��rwzr{�r
zu{�wx{���r�x�uz{��urytuzu�zw��r�tuytuzr|w���uyu�rwzr�{zy�{���r|w���uyu��r{x�r�x|�~�u�r{��rwytuzr�{�wz�r�{yuz�{���r
u�~���uxy�r{x�r�uz��|u�r�zw���u�rwzrywr�ur�zw���u�r��ryturvwxyz{|ywzrywr�~�����ryturvwxyz{|ywz��rw����{y�wx��rstur�wz�r
�{�r|wx�y�y~yurytur�tw�urwzr{r�{zyrw�rytur¦zw«u|y�rstur�wz�r�x|�~�u�r{��rw�ryturvwxyz{|ywz��rzu��wx������y�u�r{�rywr{��r
�{�wz�r�{zy��r�~����u��ru�~���uxy�r������r�~�uz����wx�ryz{x��wzy{y�wxr�uz��|u��r�ywz{�urzu�~�zu�uxy��r{x�rwytuzr�{|���y�u�r
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nq~e~h{l�hseopeoghe�p�erlohen{{eqhyewnohsln{r|er}rohwr|ehzvljwhqo|ejsp~vko|enq~̈psepoghselohwrerperjhklmlh~��

STUVUVUUVWefgheohswre�lqron{{�enq~e�mvsqlrgen{{e{n�ps|�evq{hrrerjhklmlkn{{}eqpoh~epoghsylrh|ewhnqe�jn}emps|ejhsmpswen{{e
pjhsnolpqrekpqqhkoh~eylogelqron{{nolpqepme�ps�elqk{v~lqxevq{pn~lqxeqhyejsp~vkoeope�helqron{{h~|ervjj{}lqxen{{e
qhkhrrns}ehzvljwhqoenq~eslxreope~peoghe�ps�|eohro|ej{nkhelqepjhsnolpqenq~erhs�lkh|enq~eshwp�hen{{ejnk�lqxewnohsln{��

STUVUVUUV�efgheohswe�jsp~vko�elqk{v~hrewnohsln{r|er}rohwr|ehzvljwhqo|enq~epoghselohwreope�helqkpsjpsnoh~elqopeoghe
�ps��

STUVUVUUVU�efgheohswe�jsp�l~h|�evq{hrrerjhklmlkn{{}eqpoh~epoghsylrh|ewhnqre�mvsqlrgeqhy|elqron{{|ekpqqhkoevj|e
kpwj{hoh|eohroenq~ej{nkhelqepjhsnolpqenq~erhs�lkh��

STUVUVUUVUUefgheohswe�shj{nkh�epserlwl{nseohswergn{{ewhnqe�shropsh|�e�shqhy|�e�wn�hexpp~|�e�shkpqrosvko|�epse�nre
njj{lkn�{hevrlqxeqhyejsp~vko��

STUVUVUUVU�efgheohswe�kpqkhn{h~�enrevrh~eghshlqergn{{ewhnqelohwregl~~hqemspwerlxgoelqervkge{pknolpqrenreoshqkghr|e
kgnrhr|ergnmor|emvssh~erjnkhr|eyn{{r|er{n�r|en�p�hekhl{lqxrenq~eyghshelqerlxgoelqeksny{erjnkhrepserhs�lkheovqqh{r�
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STUTUTTUTVWXYZ[\Z]̂[_Z̀abcZd_[ec[fcZd[YZ]Zgh[cYeii[̂Zeh[hb\[_jbhjZeiZd_[ec[dZkghZd[YZ]Zgh[ehd[\YZ[caejZc[lZYghd[
hb]̂eiim[jibcZd[dbb]c[cfjY[ec[gh\Z]gb]c[bk[jelghZ\cn

SoTUTUTTUTp[XYZ[\Z]̂c[_̂ehfkej\f]Z]_[b][_cfaaigZ]_[̂Zeh[ehm[aZ]cbh[b][Zh\g\m[qYgjY[jbh\]ej\c[\b[kf]hgcY[̂e\Z]geic[\b[e[
rbh\]ej\b]s[tfljbh\]ej\b]s[b][ehm[tflucfljbh\]ej\b][kb][fcZ[e\[\YZ[cg\Z[bk[\YZ[v]bwZj\n

SoTUTUTTUTxo_yg]ghz_[cYeii[lZ[fhdZ]c\bbd[\b[̂Zeh[qg]Zc[b][jeliZc[qg\Y[jbhdfg\s[kg\\ghzcs[lb̀Zcs[Z\jns[ghc\eiiZd[jb̂ aiZ\Zn

SoTUTUTTUT{[_vgaghz_[cYeii[lZ[fhdZ]c\bbd[\b[̂Zeh[eii[agaZcs[kg\\ghzcs[hgaaiZcs[|ei|Zc[ehd[eii[ejjZccb]gZc[jbhhZj\Zd[
\YZ]Z\bn

SoTUTUTTUT}[XYZ[rbh\]ej\[XĝZ[gc[\YZ[aZ]gbd[bk[\ĝZ[caZjgkgZd[gh[~]\gjiZ[�[bk[\YZ[~z]ZẐZh\[kb][jb̂ aiZ\gbh[bk[\YZ[
yb]�n

SoTUTUTTUT�[XZ]̂c[hb\[b\YZ]qgcZ[dZkghZd[YZ]Zgh[cYeii[Ye|Z[\YZ[̂Zehghzc[cZ\[kb]\Y[ZicZqYZ]Z[gh[\YZ[rbh\]ej\[
�bjf̂ Zh\cn

SoTU�o�����������o���o������o��o���o��������o���������
SoTU�UT[XYZ[gh\Zh\[bk[\YZ[rbh\]ej\[�bjf̂ Zh\c[gc[\b[ghjifdZ[eii[g\Ẑc[hZjZcce]m[kb][\YZ[a]baZ][Z̀Zjf\gbh[ehd[jb̂ aiZ\gbh[
bk[\YZ[yb]�[lm[\YZ[rbh\]ej\b]n[XYZ[rbh\]ej\[�bjf̂ Zh\c[e]Z[jb̂ aiẐZh\e]ms[ehd[qYe\[gc[]Z�fg]Zd[lm[bhZ[cYeii[lZ[ec[
lghdghz[ec[gk[]Z�fg]Zd[lm[eii�[aZ]kb]̂ehjZ[lm[\YZ[rbh\]ej\b][cYeii[lZ[]Z�fg]Zd[bhim[\b[\YZ[Z̀\Zh\[jbhcgc\Zh\[qg\Y[\YZ[
rbh\]ej\[�bjf̂ Zh\c[ehd[]Zecbhelim[ghkZ]eliZ[k]b̂ [\YẐ[ec[lZghz[hZjZcce]m[\b[a]bdfjZ[\YZ[ghdgje\Zd[]Zcfi\cn[�\[gc[
gh\ZhdZd[\Ye\[eii[aif̂ lghzs[̂ZjYehgjeis[ZiZj\]gjeis[ehd[b\YZ][cmc\Ẑc[qgii[lZ[jb̂ aiZ\Z[ehd[gh[a]baZ][baZ]e\gbhs[ehd[\Ye\[
eii[jbhc\]fj\gbh[jb̂ abhZh\cs[qYZ\YZ][ae]\[bk[cfjY[cmc\Ẑc[b][b\YZ]qgcZs[qgii[lZ[jb̂ aiZ\Z[ehd[gh[jb̂ aigehjZ[qg\Y[
ejjZa\Zd[jbhc\]fj\gbh[a]ej\gjZ[fabh[jb̂ aiZ\gbh[bk[\YZ[yb]�n[�|Zh[gk[g\Ẑc[e]Z[̂gccghz[k]b̂ [\YZ[�]eqghzc[b][
taZjgkgje\gbhcs[lf\[e]Z[hb]̂eiim[]Z�fg]Zd[kb][a]baZ][baZ]e\gbh[bk[aif̂ lghzs[̂ZjYehgjeis[ZiZj\]gjeis[ehd[b\YZ][cmc\Ẑcs[
b][\b[jb̂ aiZ\Z[b\YZ]qgcZ[ghjb̂ aiZ\Z[jbhc\]fj\gbhs[b][\b[̂ZZ\[zb|Z]hghz[jbdZ[]Z�fg]ẐZh\cs[\YZm[cYeii[lZ[ghjifdZd[lm[
\YZ[rbh\]ej\b]s[fhiZcc[YZ[cbfzY\[ehd[]ZjZg|Zd[jbh\]edgj\b]m[gh\Z]a]Z\e\gbh[b][jie]gkgje\gbh[k]b̂ [\YZ[~]jYg\Zj\n

SoTU�UTUT[XYZ[gh|eigdg\m[bk[ehm[a]b|gcgbh[bk[\YZ[rbh\]ej\[�bjf̂ Zh\c[cYeii[hb\[gh|eigde\Z[\YZ[rbh\]ej\[b][g\c[]Ẑeghghz[
a]b|gcgbhcn[�k[g\[gc[dZ\Z]̂ghZd[\Ye\[ehm[a]b|gcgbh[bk[\YZ[rbh\]ej\[|gbie\Zc[ehm[ieqs[b][gc[b\YZ]qgcZ[gh|eigd[b][
fhZhkb]jZeliZs[\YZh[\Ye\[a]b|gcgbh[cYeii[lZ[]Z|gcZd[\b[\YZ[Z̀\Zh\[hZjZcce]m[\b[̂e�Z[\Ye\[a]b|gcgbh[iZzei[ehd[
Zhkb]jZeliZn[�h[cfjY[jecZ[\YZ[rbh\]ej\[cYeii[lZ[jbhc\]fZds[\b[\YZ[kfiiZc\[Z̀\Zh\[aZ]̂g\\Zd[lm[ieqs[\b[zg|Z[ZkkZj\[\b[\YZ[
ae]\gZc�[gh\Zh\gbhc[ehd[af]abcZc[gh[Z̀Zjf\ghz[\YZ[rbh\]ej\n

SoTU�UTU�[XYZ[rbh\]ej\b][ehd[g\c[tfljbh\]ej\b]c[cYeii[Z|eife\Z[ehd[ce\gckm[\YẐcZi|Zc[ec[\b[\YZ[jbhdg\gbhc[ehd[
iĝg\e\gbhc[fhdZ][qYgjY[\YZ[yb]�[gc[\b[lZ[aZ]kb]̂Zds[ghjifdghz[qg\Ybf\[iĝg\e\gbh[���[ibje\gbhs[iembf\s[ehd[he\f]Z[bk[
\YZ[v]bwZj\[cg\Z[ehd[cf]]bfhdghz[e]Zecs[���[zZhZ]eiim[a]Z|egighz[jiĝe\gj[jbhdg\gbhcs[���[eh\gjgae\Zd[ielb][cfaaim[ehd[
jbc\cs[���[e|egielgig\m[ehd[jbc\[bk[̂e\Z]geics[\bbics[Z�fgâ Zh\s[� �[¡qhZ][bjjfaehjm[]Z�fg]ẐZh\c[ehd[jbhc\]egh\cs[�¢�[
cg\Z[cekZ\m[ibzgc\gjc[aieh[ehd[ehm[aYecZd[jbhc\]fj\gbh[aieh[ehd[�£�[b\YZ][cĝgie][gccfZcn[XYZ[¡qhZ][eccf̂ Zc[hb[
]Zcabhcglgig\m[b][igelgig\m[kb][\YZ[aYmcgjei[jbhdg\gbh[b][cekZ\m[bk[\YZ[v]bwZj\[cg\Z[b][ehm[ĝa]b|ẐZh\c[ibje\Zd[bh[\YZ[
v]bwZj\[cg\Zn[XYZ[rbh\]ej\b][cYeii[lZ[cbiZim[]ZcabhcgliZ[kb][a]b|gdghz[e[cekZ[aiejZ[kb][\YZ[aZ]kb]̂ehjZ[bk[\YZ[yb]�n[¤b[
edwfc\̂Zh\c[qgii[lZ[̂edZ[gh[Zg\YZ][\YZ[rbh\]ej\[tf̂ [b][rbh\]ej\[XĝZ[kb][ehm[kegif]Z[lm[\YZ[rbh\]ej\b][b][ehm[
tfljbh\]ej\b][\b[jb̂ aim[qg\Y[\YZ[]Z�fg]ẐZh\c[bk[\Ygc[tZj\gbh[�n�n�n�n

SoTU�U�[¡]zehg¥e\gbh[bk[\YZ[taZjgkgje\gbhc[gh\b[dg|gcgbhcs[cZj\gbhc[ehd[e]\gjiZcs[ehd[e]]ehzẐZh\[bk[�]eqghzc[cYeii[hb\[
jbh\]bi[\YZ[rbh\]ej\b][gh[dg|gdghz[\YZ[yb]�[êbhz[tfljbh\]ej\b]c[b][gh[Zc\eligcYghz[\YZ[Z̀\Zh\[bk[yb]�[\b[lZ[
aZ]kb]̂Zd[lm[ehm[\]edZn[�hc\]fj\gbhc[ehd[b\YZ][ghkb]̂e\gbh[kf]hgcYZd[gh[\YZ[taZjgkgje\gbhc[ghjifdghzs[qg\Ybf\[
iĝg\e\gbhs[g\Ẑc[gh[jbhhZj\gbh[qg\Y[a]Zkel]gje\Zd[b][a]ZkghgcYZd[g\Ẑcs[e]Z[hb\[gh\ZhdZd[\b[cfaZ]cZdZ[qb]�[ez]ZẐZh\c[
lZ\qZZh[ẐaibmZ]c[ehd[ẐaibmZZcn[tYbfid[\YZ[taZjgkgje\gbhc[jbhkigj\[qg\Y[cfjY[qb]�[ez]ZẐZh\cs[\YZ[qb]�[
ez]ZẐZh\c[cYeii[lZ[kbiibqZds[a]b|gdZd[cfjY[g\Ẑc[e]Z[a]b|gdZd[ehd[kghgcYZd[ec[caZjgkgZd[gh[\YZ[rbh\]ej\[�bjf̂ Zh\cn[
�k[hZjZcce]ms[cfjY[qb]�[cYeii[lZ[aZ]kb]̂Zd[bh[\YZ[v]bwZj\[cg\Zs[ghc\Zed[bk[e\[\YZ[cYbas[lm[eaa]ba]ge\Z[ielb][ehd[gh[
ejjb]dehjZ[qg\Y[\YZ[]Z�fg]ẐZh\c[bk[\YZ[�]eqghzc[ehd[taZjgkgje\gbhcn

SoTU�UV[¦hiZcc[b\YZ]qgcZ[c\e\Zd[gh[\YZ[rbh\]ej\[�bjf̂ Zh\cs[qb]dc[\Ye\[Ye|Z[qZiiu�hbqh[\ZjYhgjei[b][jbhc\]fj\gbh[
ghdfc\]m[̂Zehghzc[e]Z[fcZd[gh[\YZ[rbh\]ej\[�bjf̂ Zh\c[gh[ejjb]dehjZ[qg\Y[cfjY[]Zjbzhg¥Zd[̂Zehghzcn
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STUVWVXYZ[Y\]̂Ŷ_̂[\ỲaYb[c̀[dbd\̂[cb̂dYeb\]b[ỲfYĝ\ê [̂Yhif\dỲaY\]̂Yj̀[\fic\Yk̀clm̂[\dỲfYĝ\ê [̂Y\]̂Yj̀[\fic\Y
k̀clm̂[\dYi[nYihhobcigôYd\i[nifndpYc̀n̂dYi[nỲfnb[i[ĉdpY\]̂Yj̀[\fic\̀fYd]iooYqrsYhf̀_bn̂Y\]̂Yĝ\\̂fYtliob\uỲfY
vf̂i\̂fYtli[\b\uỲaYèfwỲfYqxsYc̀mhouYeb\]Y\]̂Ym̀ f̂Yd\fb[v̂[\Yf̂tlbf̂m̂[\dyŶb\]̂fỲfYg̀\]Yb[Yicc̀fni[ĉYeb\]Y\]̂Y
zfc]b\̂c\{dYb[\̂fhf̂\i\b̀[|Y}]̂f̂Y\]̂Yj̀[\fic\̀fYĥfĉb_̂dYiYc̀[aobc\pYb\Yd]iooYb[àfmY\]̂Yzfc]b\̂c\Yi[nY~e[̂fY\]̂f̂̀ aY
i[nYf̂tl̂d\YiYn̂cbdb̀[Yaf̀mY\]̂Yzfc]b\̂c\pYe]bc]Yd]iooYĝYhf̀mh\ouYc̀mml[bci\̂nYguY\]̂Yzfc]b\̂c\Y\̀Y\]̂Yj̀[\fic\̀fYd̀Y
idY[̀\Y\̀Ycild̂Yi[uYn̂oiuYb[Y\]̂Yĥfàfmi[ĉỲaY\]̂Y} f̀w|Yz[uY} f̀wYĥfàfm̂nYia\̂fYĥfĉb_b[vY\]̂Yc̀[aobc\Yi[nYhfb̀fY
\̀Yf̂d̀ol\b̀[YguY\]̂Yzfc]b\̂c\Yd]iooYĝYi\Y\]̂Yj̀[\fic\̀f{dYfbdw|Y�]̂Y\̂fmdYi[nYhf̀_bdb̀[dỲaY\]bdY�̂c\b̀[Yr|x|�pY]̀ê_̂fpY
d]iooY[̀\Yf̂ob̂_̂Y\]̂Yj̀[\fic\̀fỲaYi[uỲaY\]̂Ỳgobvi\b̀[dYd̂\Yàf\]Ŷod̂e]̂f̂Y]̂f̂b[|

VU �]̂Yj̀[\fic\̀fYd]iooY[̀\YdciôYkfieb[vd|Ykbm̂[db̀[dỲ[Yoifv̂YdciôYnfieb[vdY\iŵYhf̂ĉn̂[ĉỲ_̂fY
nbm̂[db̀[dỲ[YdmiooYdciôYnfieb[vd|Y�]̂Yj̀[\fic\̀fYd]iooY[̀\bauY\]̂Yzfc]b\̂c\YbaYinnb\b̀[ioYnbm̂[db̀[dY
if̂Y[̂ n̂̂n|Y�]̂Yj̀[\fic\̀fYd]iooYab̂onY_̂fbauYiooYnbm̂[db̀[d|

VW �̂àf̂Ỳfn̂fb[vYi[uYmi\̂fbiodỲfYǹb[vYi[uYèfwpY\]̂Yj̀[\fic\̀fYi[nŶic]Y�lgc̀[\fic\̀fYd]iooY_̂fbauY
m̂idlf̂m̂[\dYi\Y\]̂Y�f̀�̂c\Y�b\̂Yi[nYd]iooYĝYf̂dh̀[dbgôYàfY\]̂Yc̀ff̂c\[̂ddỲaYdlc]Ym̂idlf̂m̂[\d|Y
�]̂Yj̀[\fic\̀fYd]iooYc̀[abfmYiooYnbm̂[db̀[dYguYab̂onYm̂idlfb[v|Y�̀ Ŷ�\fiYc]ifv̂ỲfYc̀mĥ[di\b̀[YebooY
ĝYioòênỲ[Yicc̀l[\ỲaYnbaâf̂[ĉdYĝ\ê [̂Yic\lioYnbm̂[db̀[dYi[nY\]̂Ynbm̂[db̀[dYb[nbci\̂nỲ[Y\]̂Y
kfieb[vd|Yz[uYnbaâf̂[ĉY\]i\YmiuYĝYàl[nYd]iooYĝYdlgmb\\̂nY\̀Y\]̂Yzfc]b\̂c\YàfYf̂d̀ol\b̀[Yĝàf̂Y
hf̀ĉ n̂b[vYeb\]Y\]̂Y} f̀w|

V� ZaYiYmb[̀fYc]i[v̂Yb[Y\]̂Y} f̀wYbdYàl[nY[̂ĉddifuYnl̂Y\̀Yic\lioYab̂onYc̀[nb\b̀[dpY\]̂Yj̀[\fic\̀fYd]iooY
dlgmb\Yn̂\ibônYnfieb[vdỲaYdlc]Yn̂hif\lf̂YàfY\]̂Yihhf̀_ioYguY\]̂Yzfc]b\̂c\Yĝàf̂Ymiwb[vY\]̂Yc]i[v̂|

VX ĵf\ib[Yh̀f\b̀[dỲaY\]̂Y�ĥcbabci\b̀[dYif̂Yefb\\̂[Yb[Yc̀[n̂[d̂nỲl\ob[̂YàfmYi[nỲmb\\̂nYèfndYif̂Y\̀YĝY
dlhhob̂nYguYb[âf̂[ĉ|Y�imb[vỲaYi[Yif\bcôỲfỲĥfi\b̀[dYd]iooY]i_̂Y\]̂Ŷaâc\ỲaYd\i\b[vY�j̀[\fic\̀fY
d]iooYalf[bd]pYb[d\iooYi[nYc̀mhô\̂�YdibnỲĥfi\b̀[ỲfYif\bcôYl[ôddYb\YbdYalf\]̂fYtliobab̂nYb[Y\]̂Yc̀[\̂�\Yb[Y
e]bc]Yb\Yihĥifd|

V� }]̂[Yf̂âf̂[ĉYbdYmin̂Y\̀Ydĥcbabci\b̀[dỲaYiYmi[laic\lf̂fpY\fin̂Yidd̀cbi\b̀[pYv̀_̂f[m̂[\ioYiv̂[cupY
f̂âf̂[ĉYd\i[nifnỲfYdbmboifYd̀lfĉYqdlc]YidYz���pYz�zpYzZ�jpYzjZpŶ\c|sYdlc]YbdYmin̂Yhif\ỲaY\]̂d̂Y
�ĥcbabci\b̀[dpY]i_b[vY\]̂YàfĉYi[nŶaâc\YidY\]̀lv]Yf̂hf̀nlĉnY]̂f̂b[pYi[nYlh̀[Ŷ[\̂fb[vYb[\̀Y\]̂Y
j̀[\fic\Y\]̂Yj̀[\fic\̀fYicw[̀eônv̂dY]bdYaimbobifb\uYeb\]Y\]̀d̂Yĥf\ib[b[vY\̀Y]bdYèfw|Y�]̂Yni\̂ỲaY\]̂Y
f̂âf̂[ĉYd\i[nifnYd]iooYĝY\]̂Yoi\̂d\Ŷnb\b̀[Yi\Y\]̂Y\bm̂ ỲaYdbv[b[vY\]̂Yj̀[\fic\Ŷ�ĉh\YidYdĥcbabcioouY
b[nbci\̂nỲ\]̂febd̂|

V� �]̂Yj̀[\fic\Ykfieb[vdYif̂Yb[\̂[n̂nY\̀Yd]̀eY\]̂Yv̂[̂fioYiffi[v̂m̂[\pYn̂dbv[pYi[nŶ�\̂[\ỲaY\]̂Y} f̀wY
i[nYif̂Yhif\ouYnbivfimmi\bc|Y�]̂uYif̂Y[̀\Yb[\̂[n̂nY\̀YĝYdciônYàfYi[uYhlfh̀d̂pỲfY\̀Yd̂f_̂YidYd]̀hY
nfieb[vd|Y�]̂Yj̀[\fic\̀fYi[nYb\dY�lgc̀[\fic\̀fdYebooYc̀ h̀̂fi\̂Yeb\]YiooỲ\]̂fYc̀[\fic\̀fdYi[nY\]̂bfY
f̂dĥc\b_̂Ydlgc̀[\fic\̀fdYb[Yn̂\̂fmb[b[vY\]̂Yc̀[d\flc\b̀[ỲaYdud\̂mdpYfl[[b[vỲaYhbĥpYi[nYòci\b[vY
t̂lbhm̂[\|Y�]̂Yj̀[\fic\̀fYivf̂̂dY\]i\Y\]̂Yaibolf̂Y\̀Yf̂ĥi\Y\uhbcioYn̂\ibodpYabvlf̂dpỲfY[̀\̂dỲ[YiooY
j̀[\fic\Ykfieb[vdỲfỲ\]̂fYj̀[\fic\Yk̀clm̂[\dYebooY[̀\YĝYiYgidbdYàfYcoibmdYàfYinnb\b̀[ioYc̀d\ỲfY
\bm̂|

V� z[uY[̂ĉddifuY_ifbi\b̀[dYb[Yf̀l\b[vỲfYb[d\iooi\b̀[Yd]iooYĝYmin̂Y\̀Yc̀[àfmY\̀Y\]̂Yb[\̂[\ỲaY\]̂Y
j̀[\fic\Yk̀clm̂[\dYeb\]̀l\Yinnb\b̀[ioYc̀d\d|Y}]̂f̂Y\]̂f̂Yif̂Yb[\̂fd̂c\b̀[dỲfỲgd\flc\b̀[dYb[_̀o_b[vY
nlc\dpYhbhb[vpỲfYi[uỲ\]̂fŶtlbhm̂[\Yf̂tlbfb[vỲaad̂\ỲaYmi\̂fbiodpY\]̂Yj̀[\fic\̀fYicw[̀eônv̂dY\]i\Yb\Y
vi_̂Yhif\bcloifYc̀[dbn̂fi\b̀[Y\̀Ycôifi[ĉdYb[Yin_i[ĉỲaYdlgmb\\b[vYb\dYgbnpYi[nY\]i\Y[̀Yinnb\b̀[ioYc̀d\dY
àfY\]̂d̂Ybddl̂dYebooYĝYc̀[dbn̂f̂nYguY\]̂Y~e[̂f|

V� ZaYc̀[aobc\b[vYc̀[nb\b̀[dỲfYb[\̂fâf̂[ĉdYn̂_̂òhpY\]̂Yj̀[\fic\̀fYi[nYb\dY�lgc̀[\fic\̀fdYebooYc̀[âfY
eb\]Y\]̂Ỳ\]̂fYc̀[\fic\̀fdYi[nY\]̂bfYf̂dĥc\b_̂Ydlgc̀[\fic\̀fdYe]̀d̂YèfwYbdYiaâc\̂nY\̀Yn̂\̂fmb[̂YiY
d̀ol\b̀[Yicĉh\igôY\̀YiooYb[\̂f̂d\̂nYhif\b̂d|Y�]̂Ydlvv̂d\̂nYd̀ol\b̀[Yd]iooYĝYdlgmb\\̂nY\̀Y\]̂Yzfc]b\̂c\Y
àfYc̀mm̂[\Yi[npYbaY[̂ĉddifupYefb\\̂[Yihhf̀_io|

V� �]̂Yj̀[\fic\Yk̀clm̂[\dYb[\̂[nYiYabfd\YcoiddYab[bd]̂nYhf̀nlc\ỲaYdlc]Yc]ific\̂fYi[nYtliob\uYidYn̂dcfbĝnY
b[Yi[nYf̂id̀[igouYb[âff̂nYaf̀mY\]̂Yj̀[\fic\Yk̀clm̂[\d|Y�]̂Yj̀[\fic\̀fYebooYĥfàfmYb\dY} f̀wY\̀YĝY
c̀mhô\̂Yi[nỲĥfigôpYab\\b[vYeb\]Y\]̂YèfwỲaỲ\]̂fYc̀[\fic\̀fdYi[nY\]̂Y~e[̂fpYi[nYb[Yc̀mhobi[ĉY
eb\]Yĝd\Yc̀[d\flc\b̀[Yhfic\bĉdYi[nY\]̂Ỳfnb[i[ĉdpYc̀n̂dpYi[nYf̂vloi\b̀[dỲaYiooYg̀nb̂dỲfYĥfd̀[dY
]i_b[vYv̀_̂f[m̂[\ioỲfYf̂vloi\̀fuYil\]̀fb\uỲ_̂fY\]̂Yj̀[\fic\̀fYi[nYb\dY} f̀w|
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STUVWVXYZ[\]̂_̀abcadc_e\cfab_gh]_cijc_e\cfab_gh]_agc̀kchcg\lg\k\b_h_̀abc_eh_c_e\cfab_gh]_agcehkc]hg\d̂mmjc\[hǹb\oc_e\c
fab_gh]_cpa]̂n\b_kchboc_e\cqgar\]_ck̀_\schbocg\lg\k\b_kc_eh_c_e\cfab_gh]_agc̀kc_eagâtemjcdhǹm̀hgcù_ec_e\cbh_̂g\chboc
ma]h_̀abcadc_e\cvagwsc_e\cqgar\]_ck̀_\sc_e\ckl\]̀d̀]c]abò_̀abkĉbo\gcuè]ec_e\cvagwc̀kc_aci\cl\gdagn\oschbochmmcnh__\gkc
uè]ecnhjc̀bchbjcuhjchdd\]_c_e\cvagwcagc̀_kcl\gdagnhb]\xcye\cfab_gh]_agcd̂g_e\gcg\lg\k\b_kc_eh_chkchcg\k̂m_cadck̂]ec
\[hǹbh_̀abkchboc̀bz\k_̀th_̀abksc_e\cfab_gh]_agc_eagâtemjĉbo\gk_hbokc_e\cfab_gh]_cpa]̂n\b_kchboc_e\̀gc̀b_\b_chboc
l̂glak\schboc̀kcdhǹm̀hgcù_echmmchllm̀]him\c]ao\kscagòbhb]\kscmhukscg\t̂mh_̀abkschbocĝm\kchkc_e\jchllmjc_ac_e\cvagwsc
hboc_eh_c_e\cfab_gh]_agcùmmchìo\cijckhn\xcfmh̀nkcdagchoò_̀abhmc_̀n\cagchoò_̀abhmc]anl\bkh_̀abchkchcg\k̂m_cadc_e\c
fab_gh]_ag{kcdh̀m̂g\c_acdammauc_e\cdag\tàbtclga]\ôg\chboc_acdhǹm̀hg̀|\c̀_k\mdcù_echmmc]abò_̀abkchboc_e\cfab_gh]_c
pa]̂n\b_kcùmmcba_ci\cl\gǹ__\ox

STUVWVXVUcye\cfab_gh]_agc]\g_̀d̀\kc_eh_c̀_c̀kc\[l\g̀\b]\ochbocdhǹm̀hgcù_ec_e\cg\}̂ g̀\n\b_kchboc]abò_̀abkc̀nlak\oc
ôg̀btc_e\c]abk_ĝ]_̀abcadck̀ǹmhgcuagwc̀bc_e\chg\hxcyèkc̀b]m̂o\kscî_c̀kcba_cm̀ǹ_\oc_asc~â_cadck\}̂\b]\~cagc~]an\c
ih]w~cuagwcdagc_e\cg\nazhmcadclmhb_sc\}̂ l̀n\b_sc_\nlaghgjcùg̀btcagclm̂nìbtsc\_]xcyèkc~â_cadck\}̂\b]\~cuagwcnhjc
hmkac̀b]m̂o\clehk̀btcadc]abk_ĝ]_̀abch]_̀z̀_̀\kc_ach]]annaoh_\c_e\c̀bk_hmmh_̀abcadc_e\cvagwch_czhg̀âkcma]h_̀abkchboc
ago\gmjcdhkèabchboc_e\c]anlm\_̀abcadcvagwch_czhg̀âkcma]h_̀abkcagcm\z\mkch_czhg̀âkc_̀n\kxcyèkc~lehk̀bts~c~â_cadc
k\}̂\b]\s~cagc~]an\cih]w~cuagwckehmmci\coab\ch_cbac]ak_c_aca_e\gcfab_gh]_agksc_e\c�ub\gcagc�g]è_\]_x

STUV�T��������������
y\gnkc]hl̀_hm̀|\oc̀bc_e\k\c�\b\ghmcfabò_̀abkc̀b]m̂o\c_eak\c_eh_chg\c���ckl\]̀d̀]hmmjco\d̀b\osc���c_e\c_̀_m\kcadcb̂ni\g\oc
hg_̀]m\kscagc���c_e\c_̀_m\kcadca_e\gcoa]̂n\b_kcl̂im̀ke\ocijc_e\c�n\g̀]hbc�bk_̀_̂_\cadc�g]è_\]_kx

STUV�T��������������
�bc_e\c̀b_\g\k_cadcig\z̀_jc_e\cfab_gh]_cpa]̂n\b_kcdg\}̂\b_mjcaǹ_cnaòdj̀btcuagokck̂]echkc~hmm~chboc~hbj~chbochg_̀]m\kc
k̂]echkc~_e\~chboc~hbs~cî_c_e\cdh]_c_eh_chcnaòd̀\gcagchbchg_̀]m\c̀kchik\b_cdgancab\ck_h_\n\b_chbochll\hgkc̀bchba_e\gc̀kc
ba_c̀b_\bo\oc_achdd\]_c_e\c̀b_\glg\_h_̀abcadc\̀_e\gck_h_\n\b_x

STUVXT���������T���T���T��T���������T ��¡���¡�������T���T�����T�����¢£����T��T ��¤�¡�
STUVXVUcye\c�g]è_\]_chboc_e\c�g]è_\]_{kc]abk̂m_hb_kckehmmci\co\\n\oc_e\cĥ_eagkchbocaub\gkcadc_e\̀gcg\kl\]_̀z\c
�bk_ĝn\b_kcadc¥\gz̀]\sc̀b]m̂òbtc_e\cpghùbtkchboc¥l\]̀d̀]h_̀abkschbocg\_h̀bchmmc]annabcmhusck_h_̂_agjschboca_e\gc
g\k\gz\ocg̀te_kc̀bc_e\̀gc�bk_ĝn\b_kcadc¥\gz̀]\sc̀b]m̂òbtc]aljg̀te_kxcye\cfab_gh]_agsc¥̂i]ab_gh]_agksc
k̂i¦k̂i]ab_gh]_agkschbock̂llm̀\gkcoacba_caubchboc]hbba_c]mh̀nchc]aljg̀te_c̀bc_e\c�bk_ĝn\b_kcadc¥\gz̀]\xc¥̂iǹ__hmcagc
òk_g̀î_̀abc_acn\\_cadd̀]̀hmcg\t̂mh_agjcg\}̂ g̀\n\b_kcagcdagca_e\gcl̂glak\kc̀bc]abb\]_̀abcù_ec_e\cqgar\]_c̀kcba_c_aci\c
]abk_ĝ\ochkcl̂im̀]h_̀abc̀bco\gath_̀abcadc_e\c�g]è_\]_{kcagc�g]è_\]_{kc]abk̂m_hb_k{cg\k\gz\ocg̀te_kx

STUVXVWcye\cfab_gh]_agsc¥̂i]ab_gh]_agksc¥̂i¦k̂i]ab_gh]_agkschbock̂llm̀\gkchg\cĥ_eag̀|\oc_aĉk\chbocg\lgaô]\c_e\c
�bk_ĝn\b_kcadc¥\gz̀]\clgaz̀o\oc_ac_e\nsck̂ir\]_c_achbjclga_a]amkc\k_him̀ke\ocl̂gk̂hb_c_ac¥\]_̀abkc�x§chboc�ẍsckam\mjc
hboc\[]m̂k̀z\mjcdagc\[\]̂_̀abcadc_e\cvagwxc�mmc]al̀\kcnho\ĉbo\gc_èkcĥ_eag̀|h_̀abckehmmci\hgc_e\c]aljg̀te_cba_̀]\sc̀dc
hbjsckeaubcabc_e\c�bk_ĝn\b_kcadc¥\gz̀]\xcye\cfab_gh]_agsc¥̂i]ab_gh]_agksc¥̂i¦k̂i]ab_gh]_agkschbock̂llm̀\gkcnhjcba_c
k̂\c_e\c�bk_ĝn\b_kcadc¥\gz̀]\cabca_e\gclgar\]_kcagcdagchoò_̀abkc_ac_e\cqgar\]_câ_k̀o\c_e\ck]al\cadc_e\cvagwcù_eâ_c
_e\ckl\]̀d̀]cug̀__\bc]abk\b_cadc_e\c�ub\gsc�g]è_\]_schboc_e\c�g]è_\]_{kc]abk̂m_hb_kx

STUVXV�cye\cfab_gh]_agcnhjcba_cg\lgaô]\c_e\cfab_gh]_cpa]̂n\b_kc̀bcueam\cagc̀bclhg_cdagĉk\chkckealcoghùbtc
ih]wtgâbokcù_eâ_c_e\clg̀agcug̀__\bc]abk\b_cadc_e\c�g]è_\]_xc�dc]abk\b_c̀kct̀z\bsc_e\c�g]è_\]_ckehmmco\_\gǹb\c_e\c
\[_\b_c_eh_c_e\cfab_gh]_cpa]̂n\b_kcnhjci\ĉk\oc̀bc_e\clg\lhgh_̀abcadckealcoghùbtkschkcu\mmchkc_e\cd\\c_eh_c_e\c
�g]è_\]_cùmmci\clh̀osc̀dchbjchboc̀bc_e\c�g]è_\]_{kckam\còk]g\_̀abscijc_e\cfab_gh]_agcdagck̂]eĉk\cadc]aljg̀te_\oc
oa]̂n\b_kx

STUV©Tª���¡�
STUV©VUcZ[]\l_chkca_e\gùk\clgaz̀o\oc̀bc¥\]_̀abc�x«x�scue\g\c_e\cfab_gh]_cpa]̂n\b_kcg\}̂ g̀\cab\clhg_jc_acba_̀djcagc
t̀z\cba_̀]\c_ac_e\ca_e\gclhg_jsck̂]ecba_̀]\ckehmmci\clgaz̀o\oc̀bcug̀_̀btc_ac_e\co\k̀tbh_\ocg\lg\k\b_h_̀z\cadc_e\clhg_jc_ac
ueanc_e\cba_̀]\c̀kchoog\kk\ochbockehmmci\co\\n\oc_acehz\ci\\bcômjck\gz\oc̀dco\m̀z\g\oc̀bcl\gkabscijcnh̀mscijc]âg̀\gsc
agcijc\m\]_gab̀]c_ghbkǹkk̀abc̀dchcn\_eaocdagc\m\]_gab̀]c_ghbkǹkk̀abc̀kck\_cdag_ec̀bc_e\c�tg\\n\b_x

STUV©VWc¬a_̀]\cadcfmh̀nkchkclgaz̀o\oc̀bc¥\]_̀abc�­x�x�ckehmmci\clgaz̀o\oc̀bcug̀_̀btchbockehmmci\co\\n\oc_acehz\ci\\bc
ômjck\gz\ocabmjc̀dco\m̀z\g\oc_ac_e\co\k̀tbh_\ocg\lg\k\b_h_̀z\cadc_e\clhg_jc_acueanc_e\cba_̀]\c̀kchoog\kk\ocijc]\g_̀d̀\oc
agcg\t̀k_\g\ocnh̀mscagcijc]âg̀\gclgaz̀òbtclgaadcadco\m̀z\gjx
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L�M	�
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STUVWTXYZY[\]TX\[\T̂_̀T\abTcd\a_eY__Yfa
ghijklmnoipjphlqqjlrmiijsktujkmtntvtqpjrtwimuourjnhijnmlupxoppotujluyjspijtzj{upnmsxiunpjtzj|imwovijtmjlu}jtnhimj
ouztmxlnotujtmjytvsxiunlnotujoujyoronlqjztmx~jghijklmnoipj�oqqjspij�{�j�tvsxiunj�����������j�soqyourj
{uztmxlnotuj�tyiqourjluyj�oronlqj�lnlj��ho�on�jntjipnl�qophjnhijkmtntvtqpjztmjnhijyiwiqtkxiun�jspi�jnmlupxoppotu�jluyj
i�vhlurijtzjyoronlqjylnl~

STUV�T��Y]bYaZT�a�fde\[YfaT�fb̀]_T̂_̀T\abT�̀]Y\a�̀
�u}jspijtz�jtmjmiqoluvijtu�jlqqjtmjljktmnotujtzjlj�soqyourjouztmxlnotujxtyiqj�onhtsnjlrmiixiunjntjkmtntvtqpjrtwimuourj
nhijspijtz�jluyjmiqoluvijtu�jnhijouztmxlnotujvtunlouiyjoujnhijxtyiqjluyj�onhtsnjhlwourjnhtpijkmtntvtqpjpinjztmnhjouj�{�j
�tvsxiunj�����������j�soqyourj{uztmxlnotuj�tyiqourjluyj�oronlqj�lnlj��ho�on�jluyjnhijmi�soponij�{�j�tvsxiunj
�����������j�mt�ivnj�soqyourj{uztmxlnotuj�tyiqourj�mtntvtqj�tmx�jphlqqj�ijlnjnhijspourjtmjmiq}ourjklmn}�pjptqijmop�j
luyj�onhtsnjqol�oqon}jntjnhijtnhimjklmn}jluyjonpjvtunmlvntmpjtmjvtupsqnlunp�jnhijlsnhtmpjtz�jtmjvtunmo�sntmpjnt�jnhij�soqyourj
ouztmxlnotujxtyiq�jluyjilvhjtzjnhiomjlriunpjluyjixkqt}iip~

��c��� T¡TTT¢£¤ �
ST¡VUT¥̀àd\]
ST¡VUVUjghij¦�uimjopjnhijkimptujtmjiunon}joyiunozoiyjlpjpsvhjoujnhij�rmiixiunjluyjopjmizimmiyjntjnhmtsrhtsnjnhij§tunmlvnj
�tvsxiunpjlpjozjpoursqlmjoujusx�im~jghij¦�uimjphlqqjyiporulnijouj�monourjljmikmipiunlnowij�htjphlqqjhlwiji�kmippj
lsnhtmon}jntj�ouyjnhij¦�uimj�onhjmipkivnjntjlqqjxlnnimpjmi�somourjnhij¦�uim�pjlkkmtwlqjtmjlsnhtmölnotu~j��viknjlpj
tnhim�opijkmtwoyiyjouj|ivnotuj©~�~��jnhij§tupnmsvnotuj�lulrimjluyjnhij�mvhonivnjytjutnjhlwijpsvhjlsnhtmon}~jghijnimxj
ª¦�uimªjxilupjnhij¦�uimjtmjnhij¦�uim�pjlsnhtmöiyjmikmipiunlnowi~j

ST¡VUV¡jghij¦�uimjphlqqjzsmuophjntjnhij§tunmlvntm�j�onhoujzozniiujyl}pjlznimjmivioknjtzjlj�monniujmi�sipn�jouztmxlnotuj
uivipplm}jluyjmiqiwlunjztmjnhij§tunmlvntmjntjiwlqslni�jrowijutnovijtz�jtmjiuztmvijxivhluov�pjqoiujmorhnp~j|svhj
ouztmxlnotujphlqqjouvqsyijljvtmmivnjpnlnixiunjtzjnhijmivtmyjqirlqjnonqijntjnhijkmtkimn}jtuj�hovhjnhij�mt�ivnjopjqtvlniy�j
spslqq}jmizimmiyjntjlpjnhijponi�jluyjnhij¦�uim�pjounimipnjnhimiou~

ST¡VUV«jghij¦�uim�j�mvhonivnjtmj§tupnmsvnotuj�lulrimjphlqqjutnjpskimwopi�jyomivnjtmjhlwijvtunmtqjtmjlsnhtmon}jtwim�jutmj
�ijmipktupo�qijztm�jnhij§tunmlvntm�pjxilup�jxinhtyp�jnivhuo�sip�jpi�siuvipjtmjkmtviysmipjtzjvtupnmsvnotujtmjnhijplzin}j
kmivlsnotupjluyjkmtrmlxpjouvoyiunjnhimint�jtmjztmjlu}jzloqsmijtzjnhij§tunmlvntmjntjvtxkq}j�onhjql�pjluyjmirsqlnotupj
lkkqovl�qijntjnhijzsmuophourjtmjkimztmxluvijtzjnhij¬tm�~jghij¦�uim�j�mvhonivnjluyj§tupnmsvnotuj�lulrimjphlqqjutnj�ij
mipktupo�qijztmjnhij§tunmlvntm�pjzloqsmijntjkimztmxjtmjzsmuophjnhij¬tm�joujlvvtmyluvij�onhjnhij§tunmlvnj�tvsxiunp~

ST¡V¡T ­Yb̀a�̀Tf�T[®̀T¢̄ àd°_T±Ya\a�Y\]T�dd\aZ̀èa[_T²T�a[̀a[Yfa\]]³T¢eY[[̀bV

µ́¶·¶̧·¶¹º»¼½¾¿¾À¾½Á
ST¡V«T�a�fde\[YfaT\abTẦd­Y�̀_T�̀Ã�Yd̀bTf�T[®̀T¢̄ àd
ST¡V«VUj�qqjkimxonpjluyjziip�jlkkmtwlqp�jilpixiunp�jlppippxiunpjluyjvhlmripjmi�somiyjztmjvtupnmsvnotu�jspijtmj
tvvskluv}jtzjkimxluiunjpnmsvnsmipjtmjztmjkimxluiunjvhluripjouji�opnourjzlvoqonoipjlmijnhijmipktupo�oqon}jtzjnhij
§tunmlvntmjsuyimjnhij§tunmlvnj�tvsxiunpj�onhjnhiji�viknotujtzjnhij�soqyourjkimxon�j�hovhjnhij¦�uimj�oqqjt�nloujzmtxj
nhij|nlnij�ysvlnotuj�iklmnxiun~

ST¡V«V¡jghij¦�uimjphlqqjminloujlujlmvhonivnjql�zsqq}jqoviupiyjntjkmlvnovijlmvhonivnsmi�jtmjlujiunon}jql�zsqq}jkmlvnovourj
lmvhonivnsmi�joujnhij�smopyovnotuj�himijnhij�mt�ivnjopjqtvlniy~jghlnjkimptujtmjiunon}jopjoyiunozoiyjlpjnhij�mvhonivnjoujnhij
�rmiixiunjluyjopjmizimmiyjntjnhmtsrhtsnjnhij§tunmlvnj�tvsxiunpjlpjozjpoursqlmjoujusx�im~

ST¡V«V«jghij¦�uimjphlqqjminloujljvtupnmsvnotujxlulrimjlywopimjql�zsqq}jkmlvnovourjvtupnmsvnotujxlulrixiunjoujnhij
�smopyovnotuj�himijnhij�mt�ivnjopjqtvlniy~jghlnjkimptujtmjiunon}jopjoyiunozoiyjlpjnhij§tupnmsvnotuj�lulrimjoujnhij
�rmiixiunjluyjopjmizimmiyjntjnhmtsrhtsnjnhij§tunmlvnj�tvsxiunpjlpjozjpoursqlmjoujusx�im~

ST¡V«VÄj{zjnhijixkqt}xiunjtzjnhij§tupnmsvnotuj�lulrimjtmj�mvhonivnjnimxoulnip�jnhij¦�uimjphlqqjixkqt}jljpsvvipptmj
vtupnmsvnotujxlulrimjtmjlmvhonivnj�htpijpnlnspjsuyimjnhij§tunmlvnj�tvsxiunpjphlqqj�ijnhlnjtzjnhij§tupnmsvnotuj
�lulrimjtmj�mvhonivn�jmipkivnowiq}~

ST¡V«VÅjghij¦�uimjphlqqjxl�ijlwloql�qijztmjoupkivnotu�jsktujmi�sipn�jnhlnjzoiqyjpsmwi}jtmjnipnourjouztmxlnotujtzji�opnourj
vtuyonotupjnhlnjopj�ut�ujntj�ijlwloql�qijluyjnhlnjopjhiqyj�}jnhij¦�uimjlnjonpjtzzovip~j|svhjmivtmypjluyjytvsxiunpjlmijutnj
§tunmlvnj�tvsxiunp�jluyjnhij¦�uimjxl�ipjutjmikmipiunlnotujlpjntjnhiomjlvvsmlv}jtmjvtxkqiniuipp~jÆtn�onhpnluyourjnhij
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RSTUVSWXVYZWXRST[\]WSXZR̂TXW_̀UaZbcZ]̀UZdeXUTZWXZ]̀UZRST[ZSRZ_̂TfUc_YZ_̂b_̂TR\gUZWXfU_]WV\]WSXZTUhST]_YZ_SWiZbSTWXV_YZ\XaZ
S]̀UTZ[\]UTW\iZSRZ\Z_W[Wi\TZX\]̂TUYZW_ZRSTZVUXUT\iZWXRST[\]WSXZSXicZ\XaZW_ZXS]Z\ZV̂\T\X]UUZSRZ]̀UZgS[hiU]UXU__ZSTZ\gĝT\gcZSRZ
_̂g̀ZWXRST[\]WSXYẐXiU__Z_hUgWRWg\iicZXS]UaZS]̀UTeW_UZ̀UTUWXjZk̀UZlSX]T\g]STZ_̀\iiZfUTWRcZ\iiZUmW_]WXVZVT\aU_YZgSXaW]WSX_YZ
\XaZaW[UX_WSX_ZSRZUmW_]WXVZh̀c_Wg\iZgSXaW]WSX_Z\XaZ_]T̂g]̂TU_Z\XaZ_̀\iiZTUhST]Z\XcZWXgSX_W_]UXgWU_ZWXZeTW]WXVZ]SZ]̀UZ
nTg̀W]Ug]jZk̀UZlSX]T\g]STZ_̀\iiZU_]\biW_̀Z\iiZiWXU_Z\XaZiUfUi_ZTUôWTUaZ]SZUmUĝ]UZ]̀UZpSTqZ\XaZ_̀\iiZbU\TZ\iiZgS_]_Z
WXfSifUaYZ\XaZ_̀\iiZbUZTU_hSX_WbiUZRSTZ]̀UWTZ\gĝT\gcZ\XaZ[\WX]UX\XgUj

rstuvuwZxX]UX]WSX\iicZS[W]]Uaj

rstuvuyZzXiU__ZS]̀UTeW_UZhTSfWaUaZWXZ]̀UZlSX]T\g]Z{Sĝ[UX]_YZ]̀UZdeXUTZ_̀\iiZR̂TXW_̀Z]SZ]̀UZlSX]T\g]STZRWfUZ|}~Z_U]_ZSRZ
lSX]T\g]Z{T\eWXV_Z\XaZ�TS�Ug]Z�\X̂\i_ZRSTẐ_UZâTWXVZgSX_]T̂g]WSXZRSTZ]̀UWTZSeXẐ_UZ\XaZRSTZĥThS_U_ZSRZ[\qWXVZ
TUhTSâg]WSX_ZĥT_̂\X]Z]SZ�Ug]WSXZ�j}j�jZk̀UZdeXUTZ_̀\iiZR̂TXW_̀Z\aaW]WSX\iZ_U]_ẐhSXZ\ZlSX]T\g]ST�_ZeTW]]UXZTUôU_]jZ
�̂g̀Z\aaW]WSX\iZ_U]_ZeWiiZbUZhTSfWaUaZ\]Z]̀UZgS_]ZSRZhTWX]WXVYZhS_]\VUZ\XaZ̀\XaiWXVjZ�\T]W\iZ_U]_ZeWiiZXS]ZbUZhTSfWaUajZ
�̂bgSX]T\g]ST_Z\XaZS]̀UTZUX]W]WU_ZaU_WTWXVZgShWU_ZSRZ{T\eWXV_ZeWiiZbUZhTSfWaUaZ_U]_Z\]Z]̀UZgS_]ZSRZhTWX]WXVYZhS_]\VUZ\XaZ
\̀XaiWXVj

rstuvu�Zk̀UZdeXUTZ_̀\iiZRSTe\TaZ\iiZgS[[̂ XWg\]WSX_Z]SZ]̀UZlSX]T\g]STZ]̀TŜV̀Z]̀UZlSX_]T̂g]WSXZ�\X\VUTjZd]̀UTZ
gS[[̂ XWg\]WSXZ_̀\iiZbUZ[\aUZ\_Z_U]ZRST]̀ZWXZ�Ug]WSXZ�j�j�j

rstu�s�������s�����s��s����s���s����
xRZ]̀UZlSX]T\g]STZ|�~ZR\Wi_Z]SZgSTTUg]ZpSTqZ]̀\]ZW_ZXS]ZWXZ\ggSTa\XgUZeW]̀Z]̀UZTUôWTU[UX]_ZSRZ]̀UZlSX]T\g]Z{Sĝ[UX]_Z\_Z
TUôWTUaZbcZ�Ug]WSXZ��j�YZSTZ|�~ZR\Wi_Z]SZg\TTcZŜ]ZpSTqZWXZ\ggSTa\XgUZeW]̀Z]̀UZlSX]T\g]Z{Sĝ[UX]_Z\_ZaU]UT[WXUaZbcZ
]̀UZdeXUTYZnTg̀W]Ug]ZSTZlSX_]T̂g]WSXZ�\X\VUTYZSTZ|�~ZR\Wi_ZSTZTUR̂_U_Z]SZhTSfWaUZ\Z_̂RRWgWUX]Z\[ŜX]ZSRZhTShUTicZ
_̂hUTfW_UaZ\XaZgSSTaWX\]UaZi\bSTYZ[\]UTW\i_YZSTZUôWh[UX]Z_SZ\_Z]SZbUZ\biUZ]SZgS[hiU]UZ]̀UZpSTqZeW]̀WXZ]̀UZlSX]T\g]Z
kW[UYZSTZ|�~ZR\Wi_Z]SZTU[SfUZ\XaZaW_g̀\TVUZ|eW]̀WXZ_UfUXZ|�~Za\c_~Z\XcZiWUXZRWiUaẐhSXZdeXUT�_ZhTShUT]cZbcZ\XcSXUZ
gi\W[WXVZbcYZ]̀TŜV̀YZSTẐXaUTZ]̀UZlSX]T\g]STYZSTZ|}~ZR\Wi_Z]SZhUTRST[Z]̀UZpSTqZWXZ\Z_\RUZ[\XXUTZ\XaZWXZgS[hiW\XgUZ
eW]̀Z\iiZ\hhiWg\biUZ̀U\i]̀Z\XaZ_\RU]cZTUôWTU[UX]_Z\XaZ]̀UZlSX]T\g]ST�_Z_W]UZ_hUgWRWgZ̀U\i]̀Z\XaZ_\RU]cZhi\XZSTZ|�~Z
aW_TUV\Ta_Z]̀UZWX_]T̂g]WSX_ZSRZ]̀UZnTg̀W]Ug]YZdeXUTZSTZlSX_]T̂g]WSXZ�\X\VUTYZ\_ZaU]UT[WXUaZbcZ]̀UZdeXUTYZnTg̀W]Ug]Z
STZlSX_]T̂g]WSXZ�\X\VUTYZ]̀UZdeXUTZ[\cZW__̂UZ\ZeTW]]UXZSTaUTZ]SZ]̀UZlSX]T\g]STZ]SZ_]ShZ]̀UZpSTqYZSTZ\XcZhST]WSXZ
]̀UTUSRYẐX]WiZ]̀UZg\̂_UZRSTZ_̂g̀ZSTaUTZ̀\_ZbUUXZUiW[WX\]Ua�Z̀SeUfUTYZ]̀UZTWV̀]ZSRZ]̀UZdeXUTZ]SZ_]ShZ]̀UZpSTqZ_̀\iiZXS]Z
VWfUZTW_UZ]SZ\Zâ]cZSXZ]̀UZh\T]ZSRZ]̀UZdeXUTZ]SZUmUTgW_UZ]̀W_ZTWV̀]ZRSTZ]̀UZbUXURW]ZSRZ]̀UZlSX]T\g]STZSTZ\XcZS]̀UTZhUT_SXZSTZ
UX]W]cjZ�̂g̀ZSTaUTZSTZ_]Shh\VUZbcZ]̀UZdeXUTZ_̀\iiZXS]ZgSX_]W]̂]UZVTŜXa_ZRSTZ]UT[WX\]WSXZbcZ]̀UZlSX]T\g]STẐXaUTZ
nT]WgiUZ��Z\XaZ_̀\iiZXS]ZbUZ\Zb\_W_ZRSTZ\XZUm]UX_WSXZSRZ]̀UZlSX]T\g]ZkW[UẐXaUTZ�Ug]WSXZ�j�ZSTZnT]WgiUZ�}j

rstu�s�������s�����s��s ¡��¢s�£�s���s����
xRZ]̀UZlSX]T\g]STZaUR\̂i]_ZSTZXUViUg]_Z]SZg\TTcZŜ]Z]̀UZpSTqZWXZ\ggSTa\XgUZeW]̀Z]̀UZlSX]T\g]Z{Sĝ[UX]_Z|WXgîaWXVZb̂]Z
XS]ZiW[W]UaZ]SZ\iiZ\hhiWg\biUZ̀U\i]̀Z\XaZ_\RU]cZTUôWTU[UX]_~Z\XaZR\Wi_ZeW]̀WXZ\Z]̀TUUZ|�~ZeSTqZa\cZhUTWSaZ\R]UTZTUgUWh]ZSRZ
eTW]]UXZXS]WgUZRTS[Z]̀UZdeXUTZ]SZgS[[UXgUZ\XaZgSX]WX̂UZgSTTUg]WSXZSRZ_̂g̀ZaUR\̂i]ZSTZXUViUg]ZeW]̀ZaWiWVUXgUZ\XaZ
hTS[h]XU__YZ]̀UZdeXUTZ[\cZ\R]UTZ_̂g̀Z]̀TUUZ|�~ZeSTqZa\cZhUTWSaYZeW]̀Ŝ]ZhTU�̂aWgUZ]SZS]̀UTZTU[UaWU_Z]̀UZdeXUTZ[\cZ
\̀fUYZgSTTUg]Z_̂g̀ZaURWgWUXgWU_jZxXZ_̂g̀Zg\_UZ\XZ\hhTShTW\]UZl̀\XVUZdTaUTZSTZlSX_]T̂g]WSXZl̀\XVUZ{WTUg]WfUZ_̀\iiZbUZ
W__̂UaZaUâg]WXVZRTS[Zh\c[UX]_Z]̀UXZSTZ]̀UTU\R]UTZâUZ]̀UZlSX]T\g]STZ]̀UZTU\_SX\biUZgS_]ZSRZgSTTUg]WXVZ_̂g̀Z
aURWgWUXgWU_YZWXgîaWXVZ]̀UZdeXUT�_ZUmhUX_U_Z\XaZgS[hUX_\]WSXZRSTZ]̀UZlSX_]T̂g]WSXZ�\X\VUT�_Z\XaZnTg̀W]Ug]�_Z\XaZ
]̀UWTZTU_hUg]WfUZgSX_̂i]\X]_�Z\aaW]WSX\iZ_UTfWgU_Z\XaZS]̀UTZUmhUX_U_Z[\aUZXUgU__\TcZbcZ_̂g̀ZaUR\̂i]YZXUViUg]ZSTZR\WîTUjZ
�̂g̀Zl̀\XVUZdTaUTZSTZlSX_]T̂g]WSXZl̀\XVUZ{WTUg]WfUZ_̀\iiZbUZaUU[UaZ]SZ̀\fUZbUUXZUmUĝ]UaZbcZ]̀UZlSX]T\g]STYZ
èU]̀UTZSTZXS]Z\g]̂\iicZ_WVXUaZbcZ]̀UZlSX]T\g]STjZ�̂g̀Z\g]WSXZbcZ]̀UZdeXUTZ\XaZ\[ŜX]_Zg̀\TVUaZ]SZ]̀UZlSX]T\g]STZ
_̀\iiZbUZUô\iicZbWXaWXVẐhSXZ]̀UZlSX]T\g]ST�_ZhUTRST[\XgUZ\XaZh\c[UX]ZbSXaZ_̂TU]cjZxRZh\c[UX]_Z]̀UXZSTZ]̀UTU\R]UTZ
âUZ]̀UZlSX]T\g]STZ\TUZXS]Z_̂RRWgWUX]Z]SZgSfUTZ_̂g̀Z\[ŜX]_YZ]̀UZlSX]T\g]STZ_̀\iiZh\cZ]̀UZaWRRUTUXgUZ]SZ]̀UZdeXUTjZ

rstuws¤¥����s�¦s�������s������
rstuwu§̈k̀UZTWV̀]_Z_]\]UaZWXZ]̀W_ZnT]WgiUZ�Z\XaZUi_UèUTUZWXZ]̀UZlSX]T\g]Z{Sĝ[UX]_Z\TUZĝ[̂ i\]WfUZ\XaZXS]ZWXZiW[W]\]WSXZ
SRZ\XcZTWV̀]_ZSRZ]̀UZdeXUTZ|�~ZVT\X]UaZWXZ]̀UZlSX]T\g]Z{Sĝ[UX]_YZ|�~Z\]Zi\eZSTZ|�~ZWXZUôW]cj

rstuwutZxXZXSZUfUX]Z_̀\iiZ]̀UZdeXUTYZnTg̀W]Ug]ZSTZlSX_]T̂g]WSXZ�\X\VUTZ̀\fUZ\XcZTU_hSX_WbWiW]cZRSTZ]̀UZlSX]T\g]ST�_Z
gSX_]T̂g]WSXZ[U\X_YZ[U]̀Sa_YZ]Ug̀XWôU_YZ_UôUXgU_ZSTZhTSgUâTU_ZSTZRSTZ_\RU]cZhTUg\̂]WSX_Z\XaZhTSVT\[_ZWXZ
gSXXUg]WSXZeW]̀Z]̀UZpSTqZXS]eW]̀_]\XaWXVZ\XcZSRZ]̀UZTWV̀]_Z\XaZ\̂]̀STW]cZVT\X]UaZ]̀UZdeXUTZWXZ]̀UZlSX]T\g]Z
{Sĝ[UX]_j
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RSTUVWXYZYYYV[\TSRVT[S
]YẐ_Ỳabacde
]YẐ_̂_fghifjklmnopmknfqrfmhifsinrklfknfilmqmtfquilmqvqiuforfrwphfqlfmhifxyniizilmfolufqrfnivinniufmkfmhnkwyhkwmfmhif
jklmnopmf{kpwzilmrforfqvfrqlyw|onfqlflwz}in~fghifjklmnopmknfrho||f}if|o�vw||tf|qpilriu�fqvfni�wqniufqlfmhif�wnqruqpmqklf
�hinifmhif�nk�ipmfqrf|kpomiu~fghifjklmnopmknfrho||fuirqylomifqlf�nqmqlyfofnisnirilmomq�if�hkfrho||fho�ifi�snirrf
owmhknqmtfmkf}qlufmhifjklmnopmknf�qmhfnirsipmfmkfo||fzomminrfwluinfmhqrfjklmnopm~fghifminzf�jklmnopmkn�fziolrfmhif
jklmnopmknfknfmhifjklmnopmkn�rfowmhknq�iufnisnirilmomq�i~

ghifminzf�jklmnopmkn�fwriufhiniqlfrho||fqlp|wui�

�~ghomfjklmnopmknflknzo||tfnirsklrq}|ifvknfmhomf�kn�fnivinilpiu~
�~��nqzifjklmnopmkn�fziolqlyfiqmhinf�ilino|fjklmnopmkn�f��xjfjklmnopmkn�f�|wz}qlyf
jklmnopmkn�f�|ipmnqpo|fjklmnopmkn�fknfoltfkmhinfjklmnopmknf�hkzfmhif��linfhorfofuqnipmf
pklmnopmwo|fni|omqklrhqsfvknfmhifnivinilpiuf�kn�~

�~ff�gnouifjklmnopmkn�fziolqlyfmhif�nqzifjklmnopmknforfo}k�i~

]YẐ_̂�fghifs|wno|fminzf��w|mqs|if�nqzifjklmnopmknr�fnivinrfmkfsinrklrfknfilmqmqirf�hkfsinvknzfpklrmnwpmqklfwluinf
pklmnopmrf�qmhfmhif��linfmhomfonifouzqlqrminiuf}tfmhifjklrmnwpmqklf�oloyin~fghifminzfukirflkmfqlp|wuifmhif��lin�rf
k�lfvknpir�fqlp|wuqlyfsinrklrfknfilmqmqirfwluinfrisonomifpklmnopmrflkmfouzqlqrminiuf}tfmhifjklrmnwpmqklf�oloyin~

]YẐ_̂Zfghifjklmnopmknfrho||fsinvknzfmhif�kn�fqlfoppknuolpif�qmhfmhifjklmnopmf{kpwzilmr~

]YẐ_̂�fghifjklmnopmknfrho||flkmf}ifni|qi�iufkvfk}|qyomqklrfmkfsinvknzfmhif�kn�fqlfoppknuolpif�qmhfmhifjklmnopmf
{kpwzilmrfiqmhinf}tfopmq�qmqirfknfuwmqirfkvfmhifjklrmnwpmqklf�oloyinfknfxnphqmipmfqlfmhiqnfouzqlqrmnomqklfkvfmhif
jklmnopm�fknf}tfmirmr�fqlrsipmqklrfknfossnk�o|rfni�wqniufknfsinvknziuf}tfsinrklrfknfilmqmqirfkmhinfmholfmhifjklmnopmkn~

]YẐ�YSa��a�Y��YV�b�cd��Y���� ab�¡Ydb¢Y£�ae¢YV�b¢����b¡Y¤¥YV�b�cd���c
]YẐ�̂_f��ipwmqklfkvfmhifjklmnopmf}tfmhifjklmnopmknfqrfofnisnirilmomqklfmhomfmhifjklmnopmknfhorf�qrqmiufmhifrqmi�f}ipkzif
yilino||tfvozq|qonf�qmhf|kpo|fpkluqmqklrfwluinf�hqphfmhif�kn�fqrfmkf}ifsinvknziu�folufpknni|omiufsinrklo|f
k}rin�omqklrf�qmhfni�wqnizilmrfkvfmhifjklmnopmf{kpwzilmr~

]YẐ�̂_̂_f¦ipowrifmhifjklmnopmf{kpwzilmrfonifpkzs|izilmont�fmhifjklmnopmknfrho||�f}ivknifrmonmqlyfiophfsknmqklfkvfmhif
�kn��fponivw||tfrmwutfolufpkzsonifmhifjklmnopmf{kpwzilmrfni|omq�ifmkfmhomfsknmqklfkvfmhif�kn��forf�i||forf�qmhf
qlvknzomqklfvwnlqrhiuf}tfmhif��linfswnrwolmfmkf§ipmqklf�~�~̈�frho||fmo�ifvqi|ufziorwnizilmrfkvfoltfi�qrmqlyf
pkluqmqklrfni|omiufmkfmhomfsknmqklfkvfmhif�kn��frho||fk}rin�ifoltfpkluqmqklrfomfmhifrqmifovvipmqlyfqm�folufrho||fomfklpif
nisknmfqlf�nqmqlyfmkfmhifjklrmnwpmqklf�oloyinfolufmhifxnphqmipmfinnknr�fqlpklrqrmilpqirfknfkzqrrqklrfuqrpk�iniu~fghif
jklmnopmknfrho||flkmf}if|qo}|ifmkfmhif��lin�fmhifjklrmnwpmqklf�oloyinfknfmhifxnphqmipmfvknfuozoyifnirw|mqlyfvnkzf
innknr�fqlpklrqrmilpqirfknfkzqrrqklrfqlfmhifjklmnopmf{kpwzilmrfwl|irrfmhifjklmnopmknf�li�fknfniorklo}|tfrhkw|ufho�if
�lk�lfkvfrwphfinnkn�fqlpklrqrmilptfknfkzqrrqklfolufvoq|iufmkfnisknmfqmforfni�wqniuf}tfmhqrfripmqklfmkfmhifjklrmnwpmqklf
�oloyinfolufmhifxnphqmipm~f©vfmhifjklmnopmknfsinvknzrfoltfpklrmnwpmqklfopmq�qmtf�lk�qlyfqmfql�k|�ir�fknfniorklo}|tf
rhkw|ufho�if�lk�lfqmfql�k|�ir�fofnipkylq�iufinnkn�fqlpklrqrmilptfknfkzqrrqklfqlfmhifjklmnopmf{kpwzilmrf�qmhkwmfrwphf
lkmqpifmkfmhifjklrmnwpmqklf�oloyinfolufmhifxnphqmipm�fmhifjklmnopmknfrho||forrwzifvw||fnirsklrq}q|qmtfvknfrwphf
sinvknzolpifolufrho||f}ionfrk|ifnirsklrq}q|qmtfvknfmhifpkrmrfvknfpknnipmqkl~

]YẐ�̂_̂�ªghifk}|qyomqklrfkvfmhifjklmnopmknfwluinf§ipmqklf�~�~�~�folufmhqrf§ipmqklf�~�~�~�fonifvknfmhifswnskrifkvf
vopq|qmomqlyfpklrmnwpmqklf}tfmhifjklmnopmknfolufoniflkmfvknfmhifswnskrifkvfqzskrqlyfolfovvqnzomq�ifk}|qyomqklfklfmhif
jklmnopmknfmkfuqrpk�infinnknr�fkzqrrqklr�fknfqlpklrqrmilpqirfqlfmhifuirqylfqlvknzomqklfqlfmhifjklmnopmf{kpwzilmr~fghif
jklmnopmkn�rfni�qi�fkvfmhifjklmnopmf{kpwzilmrfqrfzouifqlfmhifjklmnopmkn�rfposopqmtforfofpklmnopmknfoluflkmforfof
|qpilriufuirqylfsnkvirrqklo|fwl|irrfkmhin�qrifrsipqvqpo||tfrkfsnk�quiufqlfmhifjklmnopmf{kpwzilmr~f

]YẐ�̂_̂Zf«oq|wnif}tfmhifjklmnopmknfmkfsnkzsm|tfnisknmfoltfinnknr�fqlpklrqrmilpqir�fknfkzqrrqklrfqlfmhifjklmnopmf
{kpwzilmrfuqrpk�iniuf}tfmhifjklmnopmkn�fknf�hqphfmhifjklmnopmknfniorklo}|tfrhkw|ufho�if�lk�lfknfuqrpk�iniu�frho||f
pklrmqmwmifof�oq�inf}tfmhifjklmnopmknfkvfoltfp|oqzfmhomfkmhin�qrifzqyhmfnirw|mfqlfofpholyifqlfmhifjklmnopmf§wzfknf
jklmnopmfgqzi~
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RSTUVUVWXYZW[\]̂_̀â\_WbỲccWdZWe_ZbfgZhŴ\WỲiZWZj̀gk]ZhŴYZWl_\mZâWbk̂ZnboŴ\Wa\]bkhZ_WpfccqẀccWa\]hk̂k\]bŴỲ Ŵg̀qW
ỲiZẀWdZ̀_k]rW\]ŴYZWs\_tẀ]hŴ\WỲiZẀaa\f]̂ZhWp\_ŴYZbZWa\]hk̂k\]bWk̂bWe_\e\b̀cuWXYZW[\]̂_̀â\_WkbWhZZgZhŴ\WdZẀW
vf̀ckpkZhWZjeZ_̂Wk]ŴYZWbqb̂ZgbẀ]hWa\]b̂_fâk\]W_Zvfk_ZgZ]̂bW\pŴYZWs\_tW\pWk̂bW[\]̂_̀âuWXYZW[\]̂_̀â\_WYZ_ZdqW
beZakpkàccqẀat]\wcZhrZbẀ]hWhZac̀_ZbŴỲ Ŵ̂YZW[\]̂_̀âWx\afgZ]̂bẀ_ZWpfccẀ]hWa\gecẐZyẀ_ZWbfppkakZ]̂Ŵ\WỲiZW
Z]̀dcZhWk̂Ŵ\WhẐZ_gk]ZŴYZWa\b̂W\pŴYZWs\_tyẀ]hŴỲ Ŵ̂YZWx_̀wk]rbyŴYZWzeZakpkàk̂\]byẀ]hẀccW{hhZ]h̀Ẁ_ZWbfppkakZ]̂W
\̂WZ]̀dcZŴYZW[\]̂_̀â\_Ŵ\Wa\]b̂_fâŴYZWs\_tW\f̂ck]ZhŴYZ_Zk]Wk]Ẁaa\_h̀]aZWwk̂YẀeeckàdcZWc̀wbyWb̂̀ f̂̂ZbyWdfkchk]rW
a\hZbyẀ]hW_Zrfc̀̂k\]byẀ]hW\̂YZ_wkbZŴ\WpfcpkccẀccW\pWk̂bW\dckr̀ k̂\]bWf]hZ_ŴYZW[\]̂_̀âWx\afgZ]̂buWXYZW[\]̂_̀â\_W
bỲccŴ̀tZWpkZchWgZ̀bf_ZgZ]̂bẀ]hWiZ_kpqWpkZchWa\]hk̂k\]bẀ]hWbỲccWà_ZpfccqWa\gè_ZWbfaYWpkZchWgZ̀bf_ZgZ]̂bẀ]hW
a\]hk̂k\]bẀ]hW\̂YZ_Wk]p\_g̀ k̂\]Wt]\w]Ŵ\ŴYZW[\]̂_̀â\_Wwk̂YŴYZW[\]̂_̀âWx\afgZ]̂bWdZp\_ZWa\ggZ]ak]rẀâkik̂kZbuW
|__\_byWk]a\]bkb̂Z]akZbW\_W\gkbbk\]bWhkba\iZ_ZhWbỲccWdZW_Ze\_̂ZhŴ\ŴYZW[\]b̂_fâk\]W} ]̀̀rZ_Ẁ]hŴYZW{_aYk̂ZâẀ̂W
\]aZuWXYZWZj̀â]ZbbW\pWr_̀hZbyWZcZì k̂\]byWhkgZ]bk\]byW\_Wc\àk̂\]bWrkiZ]W\]Ẁ]qWx_̀wk]rbWkbbfZhWdqŴYZW{_aYk̂ZâyW\_W
ŶZWw\_tWk]b̂̀ccZhWdqW\̂YZ_W[\]̂_̀â\_byWkbW]\̂Wrf̀_̀]̂ZZhWdqŴYZW{_aYk̂ZâyW[\]b̂_fâk\]W} ]̀̀rZ_W\_ŴYZW~w]Z_uWXYZW
[\]̂_̀â\_WbỲccyŴYZ_Zp\_ZyWb̀̂kbpqWk̂bZcpẀbŴ\ŴYZẀaaf_̀aqW\pẀccWr_̀hZbyWZcZì k̂\]byWhkgZ]bk\]byẀ]hWc\àk̂\]buW�]ẀccW
àbZbW\pWk]̂Z_a\]]Zâk\]W\pWk̂bWs\_tWwk̂YWZjkb̂k]rW\_W\̂YZ_Ww\_tyŴYZW[\]̂_̀â\_WbỲccWiZ_kpqẀ̂ŴYZWbk̂ZẀccWhkgZ]bk\]bW
_Zc̀̂k]rŴ\WbfaYWZjkb̂k]rW\_W\̂YZ_Ww\_tuW{]qWZ__\_bWhfZŴ\ŴYZW[\]̂_̀â\_�bWp̀kcf_ZŴ\Wb\WiZ_kpqẀccWbfaYWr_̀hZbyW
ZcZì k̂\]byWhkgZ]bk\]byW\_Wc\àk̂\]bWbỲccWdZWe_\gêcqW_ZâkpkZhWdqŴYZW[\]̂_̀â\_Wwk̂Y\f̂Ẁ]qẀhhk̂k\]̀cWa\b̂Ŵ\ŴYZW
~w]Z_uW|jaZêẀbŴ\Ẁ]qW_Ze\_̂ZhWZ__\_byWk]a\]bkb̂Z]akZbW\_W\gkbbk\]byẀ]hWZjaZêẀbŴ\Wa\]aZ̀cZhW\_Wf]t]\w]W
a\]hk̂k\]byWdqWZjZaf̂k]rŴYZW{r_ZZgZ]̂yŴYZW[\]̂_̀â\_W_Ze_ZbZ]̂bŴ\ŴYZW~w]Z_yW[\]b̂_fâk\]W} ]̀̀rZ_yẀ]hŴYZW
{_aYk̂ZâŴỲ Ŵ̂YZWs\_tW_Zvfk_ZhWdqŴYZW[\]̂_̀âWx\afgZ]̂byWk]acfhk]ryWwk̂Y\f̂Wckgk̂̀ k̂\]yẀccWa\]b̂_fâk\]WhẐ̀kcbyW
a\]b̂_fâk\]WgZ̀]byWgẐY\hbyWe_\aZhf_ZẀ]hŴZaY]kvfZbW]ZaZbb̀_qŴ\WeZ_p\_gŴYZWs\_tyWfbZW\pWg̀ Ẑ_k̀cbyWbZcZâk\]W\pW
ZvfkegZ]̂Ẁ]hW_Zvfk_ZgZ]̂bW\pWe_\hfâWg̀]fp̀âf_Z_bẀ_ZWa\]bkb̂Z]̂Wwk̂Y�Wn�oWr\\hẀ]hWb\f]hWe_̀âkaZbWwk̂Yk]ŴYZW
a\]b̂_fâk\]Wk]hfb̂_q�Wn�oWrZ]Z_̀ccqWe_Zìkck]rẀ]hẀaaZêZhWk]hfb̂_qWb̂̀]h̀_hbẀeeckàdcZŴ\Ws\_t�Wn�oŴYZW
_Zvfk_ZgZ]̂bW\pẀ]qWẁ__̀]̂kZbẀeeckàdcZŴ\ŴYZWs\_t�Ẁ]hWn�oẀccWc̀wbyW\_hk]̀]aZbyW_Zrfc̀̂k\]byW_fcZbẀ]hW\_hZ_bW
wYkaYWdZ̀_Wfe\]ŴYZW[\]̂_̀â\_�bWeZ_p\_g̀]aZW\pŴYZWs\_tu

RSTUVUTWXYZW[\]̂_̀â\_WbỲccWeZ_p\_gŴYZWs\_tWk]Ẁaa\_h̀]aZWwk̂YŴYZW[\]̂_̀âWx\afgZ]̂bẀ]hWbfdgk̂̀̂ cbẀee_\iZhW
ef_bf̀]̂Ŵ\WzZâk\]W�u��u

RSTUVU�WXYZW[\]̂_̀â\_Wg̀qWbfdgk̂W�ZvfZb̂bWp\_W�]p\_g̀ k̂\]Wn�����oŴ\ŴYZW{_aYk̂ZâŴ\WYZceWp̀akck̂̀ ẐŴYZW[\]̂_̀â\_�bW
eZ_p\_g̀]aZW\pŴYZWs\_tuWl_k\_Ŵ\Wbfdgk̂̂k]rWZ̀aYW���yŴYZW[\]̂_̀â\_WbỲccWpk_b̂Wà_ZpfccqWb̂fhqẀ]hWa\gè_ZŴYZW
[\]̂_̀âWx\afgZ]̂byWpkZchWa\]hk̂k\]byW\̂YZ_W~w]Z_We_\ikhZhWk]p\_g̀ k̂\]yW[\]̂_̀â\_�e_Zè_ZhW[\\_hk]̀ k̂\]W
x_̀wk]rbyẀ]hWe_k\_Wl_\mZâWa\__Zbe\]hZ]aZẀ]hWh\afgZ]̂̀ k̂\]Ŵ\WhẐZ_gk]ZŴỲ Ŵ̂YZWk]p\_g̀ k̂\]Ŵ\WdZW_ZvfZb̂ZhWkbW
]\̂W_Z̀b\]̀dcqW\d̂̀k]̀dcZWp_\gWbfaYWb\f_aZbuWXYZW[\]̂_̀â\_WbỲccWbfdgk̂WZ̀aYW���WbfppkakZ]̂cqWk]Ẁhì]aZW\pŴYZWh̀ ẐW
dqWwYkaYWbfaYWk]p\_g̀ k̂\]WkbW_Zvfk_ZhWk]W\_hZ_Ŵ\Ẁcc\wŴYZW{_aYk̂ZâWbfppkakZ]̂ŴkgZŴ\WeZ_gk̂ẀhZvf̀ ẐW_ZikZwẀ]hW
_Zbe\]bZẀ]hŴ\WeZ_gk̂W[\]̂_̀â\_Wa\geck̀]aZWwk̂YŴYZWc̀̂Zb̂Wa\]b̂_fâk\]WbaYZhfcZuWXYZW[\]̂_̀â\_WbỲccW_Zkgdf_bZW
ŶZW~w]Z_Ẁg\f]̂bWaỲ_rZhWdqŴYZW{_aYk̂ZâWp\_W���W_Zbe\]bZbŴỲ Ŵk]ŴYZW\ek]k\]W\pŴYZW{_aYk̂ZâWwZ_ZẀìkc̀dcZWp_\gW
Ẁà_ZpfcW_ZikZwW\pŴYZW[\]̂_̀âWx\afgZ]̂byWpkZchWa\]hk̂k\]byW\̂YZ_W~w]Z_We_\ikhZhWk]p\_g̀ k̂\]yW[\]̂_̀â\_�e_Zè_ZhW
[\\_hk]̀ k̂\]Wx_̀wk]rbyẀ]hWe_k\_Wl_\mZâWa\__Zbe\]hZ]aZẀ]hWh\afgZ]̂̀ k̂\]u

RSTUVU�W�pŴYZW[\]̂_̀â\_yWhf_k]rŴYZWe_\r_ZbbW\pŴYZWs\_tyWhkba\iZ_bẀ]qWhkba_Zè]akZbWdẐwZZ]ŴYZWx_̀wk]rbẀ]hŴYZW
zeZakpkàk̂\]byWZ__\_bẀ]h�\_W\gkbbk\]bW\]ŴYZWx_̀wk]rbyW\_Ẁ]qWhkba_Zè]akZbWdẐwZZ]WeYqbkàcWa\]hk̂k\]bW\pŴYZW
s\_tẀ]hŴYZWx_̀wk]rbyẀ]hWỲbW]\̂kpkZhŴYZW{_aYk̂ZâẀ]hW[\]b̂_fâk\]W} ]̀̀rZ_Wk]Ww_k̂k]rWf]hZ_WzZâk\]W�u�u�yW]\W
hZik̀̂k\]bWp_\gŴYZW[\]̂_̀âWx\afgZ]̂bWbỲccWdZWeZ_p\_gZhWdqŴYZW[\]̂_̀â\_Wf]̂kcWk̂W_ZaZkiZbẀee_\ìcWk]Ww_k̂k]rW
p_\gŴYZW{_aYk̂ZâŴY_\frYŴYZW[\]b̂_fâk\]W} ]̀̀rZ_uW{]qWs\_tWeZ_p\_gZhẀp̂Z_WbfaYWhkba\iZ_qWwk̂Y\f̂ŴYZẀee_\ìcW
\pŴYZW{_aYk̂ZâWbỲccWdZẀ̂ŴYZW[\]̂_̀â\_�bWb\cZW_kbtẀ]hWZjeZ]bZu

RSTUVU�WXYZW[\]̂_̀â\_WkbW]\̂W_Zvfk_ZhŴ\ẀbaZ_̂̀k]ŴỲ Ŵ̂YZW[\]̂_̀âWx\afgZ]̂bẀ_ZWk]Ẁaa\_h̀]aZWwk̂YẀeeckàdcZWc̀wbyW
b̂̀ f̂̂ZbyW\_hk]̀]aZbyWa\hZbyW_fcZbẀ]hW_Zrfc̀̂k\]byW\_Wc̀wpfcW\_hZ_bW\pWefdckaẀf̂Y\_k̂kZbyWdf̂ŴYZW[\]̂_̀â\_WbỲccW
e_\gêcqW_Ze\_̂Ŵ\ŴYZW[\]b̂_fâk\]W} ]̀̀rZ_Ẁ]hŴYZW{_aYk̂ZâẀ]qW]\]a\]p\_gk̂qWhkba\iZ_ZhWdqW\_Wg̀hZWt]\w]Ŵ\W
ŶZW[\]̂_̀â\_ẀbẀW���Wbfdgk̂̂ZhŴ\ŴYZW{_aYk̂Zâu

RSTUVU���pŴYZW[\]̂_̀â\_WdZckZiZbŴỲ Ŵ̀hhk̂k\]̀cWa\b̂W\_ŴkgZWkbWk]i\ciZhWdZàfbZW\pWac̀_kpkàk̂\]bW\_Wk]b̂_fâk\]bŴYZW
{_aYk̂ZâWkbbfZbWk]W_Zbe\]bZŴ\ŴYZW[\]̂_̀â\_�bW]\̂kaZbW\_W���bWef_bf̀]̂Ŵ\WzZâk\]bW�u�u�yW�u�u�yW�u�u�yW�u�u�W\_W�u�u�yW
ŶZW[\]̂_̀â\_WbỲccWg̀tZẀW[c̀kgẀbWe_\ikhZhWk]W{_̂kacZW��uW�pŴYZW[\]̂_̀â\_Wp̀kcbŴ\WeZ_p\_gŴYZW\dckr̀ k̂\]bW\pW
zZâk\]bW�u�u�yW�u�u�yW�u�u�yW�u�u�W\_W�u�u�yŴYZW[\]̂_̀â\_WbỲccWèqWbfaYWa\b̂bẀ]hWh̀g̀rZbŴ\ŴYZW~w]Z_ẀbWw\fchWỲiZW
dZZ]Ẁi\khZhWkpŴYZW[\]̂_̀â\_WỲhWeZ_p\_gZhWbfaYW\dckr̀ k̂\]buW�pŴYZW[\]̂_̀â\_WeZ_p\_gbŴY\bZW\dckr̀ k̂\]byŴYZW
[\]̂_̀â\_WbỲccW]\̂WdZWck̀dcZŴ\ŴYZW~w]Z_W\_ŴYZW{_aYk̂ZâWp\_Wh̀g̀rZbW_Zbfĉk]rWp_\gWZ__\_byWk]a\]bkb̂Z]akZbW\_W
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RSTUUTRVUWTVWXYZW[RVX\]̂XW_R̂ S̀ZVXUaWbR\WcTbbZ\ZV̂ZUWdZXeZZVWbTZfcWSZ]Ù\ZSZVXUWR\ŴRVcTXTRVUW]VcWXYZW[RVX\]̂XW
_R̂ S̀ZVXUaWR\WbR\WVRV̂RVbR\STXTZUWRbWXYZW[RVX\]̂XW_R̂ S̀ZVXUWXRW]ggfT̂]dfZWf]eUaWUX]X̀XZUaWR\cTV]V̂ZUaŴRcZUaW\̀fZUW
]VcW\Zh̀f]XTRVUaW]VcWf]eb̀fWR\cZ\UWRbWg̀dfT̂W]̀XYR\TXTZUi

jklmnmoWpYZW[RVX\]̂XR\WUY]ffWdZW\ZUgRVUTdfZWbR\Wf]qTVhWR̀XWXYZWrR\saWUY]ffWg\RXẐXW]VcWg\ZUZ\tZWXYZWZUX]dfTUYZcW
\ZbZ\ZV̂ZWgRTVXUW]VcWUY]ffWS]sZWVRŴY]VhZUWR\W\ZfR̂]XTRVUWeTXYR̀XWXYZWg\TR\We\TXXZVW]gg\Rt]fWRbWueVZ\iWpYZW[RVX\]̂XR\W
UY]ffW\ZgR\XWXRWXYZW[RVUX\̀̂ XTRVWv]V]hZ\W]VcWw\̂YTXẐXWeYZVZtZ\W]VqW\ZbZ\ZV̂ZWgRTVXWTUWfRUXWR\WcZUX\RqZcWR\W\Zx̀T\ZUW
\ZfR̂]XTRVWdẐ]̀UZWRbWVẐZUU]\qŴY]VhZUWTVWh\]cZUWR\WfR̂]XTRVUaW]VcWUY]ffWdZW\ZUgRVUTdfZWbR\WXYZW]̂^̀\]XZW\Zgf]̂ZSZVXW
R\W\ZfR̂]XTRVWRbWÙ ŶW\ZbZ\ZV̂ZWgRTVXUWdqWg\RbZUUTRV]ffqWx̀]fTbTZcWgZ\URVVZfi

jklmnmomyWpYZW[RVX\]̂XR\WUY]ffWdZW\Zx̀T\ZcWXRWZUX]dfTUYŴZVXZ\fTVZUaWZfZt]XTRVUW]VcWfR̂]XTRVWRbWYTUWeR\sWeYZVWTXWTUW
\Zx̀T\ZcWbR\WXYZWdZVZbTXWRbWRXYZ\W[RVX\]̂XR\UWVZZcTVhWXYZWTVbR\S]XTRVWXRŴRR\cTV]XZWfR̂]XTRVWRbWXYZT\WeR\si

jklmnmzWrYZVZtZ\WXYZW_\]eTVhUWUYReWZ{TUXTVhWR\WRXYZ\ŴRVUX\̀̂ XTRVWVRXW\Zx̀T\ZcW]UWg]\XWRbWXYZW[RVX\]̂XWrR\saWTXWTUW
V̀cZ\UXRRcWXY]XWTXWTUWURWUYReVW]UW]WS]XXZ\WRbWTVbR\S]XTRVW]VcWXY]XWXYZWueVZ\aWeYTfZWdZfTZtTVhWÙ ŶWTVbR\S]XTRVWXRWdZW
ÙdUX]VXT]ffqŴR\\ẐXaW]UÙSZUWVRW\ZUgRVUTdTfTXqWXYZ\ZRbiWpYZW[RVX\]̂XR\WUY]ffWS]sZWTXUZfbWb]STfT]\WeTXYW]ffŴRVcTXTRVUW
]bbẐXTVhWXYZWV]X̀\ZW]VcWS]VVZ\WRbŴRVc̀ X̂TVhWXYZWrR\si

jklmnmy|W[f]TSUWbR\W]ccTXTRV]fŴRSgZVU]XTRVWR\WZ{XZVUTRVWRbWXTSZWc̀ZWXRWXYZW[RVX\]̂XR\}UWb]Tf̀\ZWXRWb]STfT]\T~ZWTXUZfbW
eTXYWXYZŴRVcTXTRVUW]XWXYZWUTXZWeTffWVRXWdZW]ffReZci

jklmlk�����������k���k������������k����������
jklmlmyWpYZW[RVX\]̂XR\WUY]ffWÙgZ\tTUZW]VcWcT\ẐXWXYZWrR\saẀUTVhWXYZW[RVX\]̂XR\}UWdZUXWUsTffW]VcW]XXZVXTRVaW]VcWUY]ffW
R̂SgfZXZWXYZWrR\sWTVW]WhRRcW]VcWeR\sS]VfTsZWS]VVZ\WTVW]̂ R̂\c]V̂ZWeTXYWXYZW[RVX\]̂XW_R̂ S̀ZVXUiWpYZW[RVX\]̂XR\W
UY]ffWdZWURfZfqW\ZUgRVUTdfZWbR\aW]VcWY]tZŴRVX\RfWRtZ\aŴRVUX\̀̂ XTRVWSZ]VUaWSZXYRcUaWXẐYVTx̀ZUaWUZx̀ZV̂ZUaW]VcW
g\R̂Zc̀\ZUW]VcWbR\ŴRR\cTV]XTVhW]ffWgR\XTRVUWRbWXYZWrR\sWÙd�ẐXWXRWXYZŴRR\cTV]XTRVWRbWXYZW[RVUX\̀̂ XTRVWv]V]hZ\iW
rYZ\ZWXYZW_\]eTVhUWR\W�\R�ẐXWv]V̀]fWS]sZW\ZbZ\ZV̂ZWXRWg]\XT̂̀f]\ŴRVUX\̀̂ XTRVWSZ]VUaWSZXYRcUaWXẐYVTx̀ZUaW
UZx̀ZV̂ZUWR\Wg\R̂Zc̀\ZUWR\WTVcT̂]XZWR\WTSgfqWXY]XWÙ ŶW]\ZWXRWdZẀUZcWTVŴRVVẐXTRVWeTXYWXYZW[RVX\]̂XR\}UWrR\saWÙ ŶW
\ZbZ\ZV̂ZWTUWTVXZVcZcWRVfqWXRWTVcT̂]XZWXY]XWXYZW[RVX\]̂XR\}UWrR\sWTUWXRWg\Rc̀ ẐW]XWfZ]UXWXYZWx̀]fTXqWRbWXYZWeR\sWTSgfTZcW
dqWXYZWRgZ\]XTRVUWcZÛ\TdZcaWd̀XWXYZW]̂X̀]fWcZXZ\STV]XTRVW]UWXRWeYZXYZ\WR\WVRXWXYZWcZÛ\TdZcWRgZ\]XTRVUWS]qWdZWU]bZfqWR\W
ÙTX]dfqWZSgfRqZcWTVWXYZWgZ\bR\S]V̂ZWRbWXYZW[RVX\]̂XR\}UWrR\sWUY]ffWdZWXYZWURfZW\ZUgRVUTdTfTXqWRbWXYZW[RVX\]̂XR\iWwffW
fRUUaWc]S]hZaWfT]dTfTXqaWR\ŴRUXWRbŴR\\ẐXTVhWcZbẐXTtZWrR\sW]\TUTVhWb\RSWXYZWZSgfRqSZVXWRbW]WUgẐTbT̂ŴRVUX\̀̂ XTRVW
SZ]VUaWSZXYRcaWXẐYVTx̀ZaWUZx̀ZV̂ZaWR\Wg\R̂Zc̀\ZWUY]ffWdZWdR\VZWURfZfqWdqWXYZW[RVX\]̂XR\i

jklmlmnWpYZW[RVX\]̂XR\WUY]ffWdZW\ZUgRVUTdfZWXRWXYZWueVZ\WbR\W]̂XUW]VcWRSTUUTRVUWRbWXYZW[RVX\]̂XR\}UWZSgfRqZZUaW
�̀d̂RVX\]̂XR\UaW�̀ggfTZ\UaW]VcWXYZT\W]hZVXUW]VcWZSgfRqZZUaW]VcWRXYZ\WgZ\URVUWR\WZVXTXTZUWgZ\bR\STVhWgR\XTRVUWRbWXYZW
rR\sWbR\aWR\WRVWdZY]fbWRbaWXYZW[RVX\]̂XR\WR\W]VqWRbWTXUW�̀d̂RVX\]̂XR\UaW�̀ggfTZ\UWR\W�̀d�Ùd̂RVX\]̂XR\UaW]VcWbR\W]VqW
c]S]hZUaWfRUUZUaŴRUXUW]VcWZ{gZVUZUW\ZÙfXTVhWb\RSWÙ ŶW]̂XUWR\WRSTUUTRVUaWTV̂f̀cTVhWd̀XWVRXWfTSTXZcWXRW\Z]URV]dfZW
]XXR\VZqU}WbZZUi

jklmlmlWpYZW[RVX\]̂XR\WUY]ffWdZW\ZUgRVUTdfZWbR\ŴRR\cTV]XTVhWXYZWeR\sWRbWTXUWReVWbR\̂ZUW]VcWXYZWeR\sWRbW�̀d̂RVX\]̂XR\UW
ZVh]hZcWdqWTXWXRWgZ\bR\SWXYZWrR\sWRbWXYZW�\R�ẐXWRVWTXUWdZY]fbiWpYZW[RVX\]̂XR\WUY]ffWÙggfqWXRWTXUWReVWeR\sWbR\̂ZUaW]VcW
�̀d̂RVX\]̂XR\UWZVh]hZcWdqWTXWXRWgZ\bR\SWgR\XTRVUWRbWTXUWrR\saŴRgTZUWRbWXYZW_\]eTVhUW]VcW�\R�ẐXWv]V̀]fUWbR\WXYZW
eR\sWXRWdZWgZ\bR\SZcWdqWÙ ŶWTVcTtTc̀]fU�ZVXTXTZUWRVWTXUWdZY]fbiW

jklmlmlmyWpYZW[RVX\]̂XR\WUY]ffŴRR\cTV]XZWTXUWRgZ\]XTRVUW]VcŴRRgZ\]XZWeTXYWXYRUZWRbWRXYZ\W[RVX\]̂XR\UWgZ\bR\STVhW
eR\sWRVWXYZW�\R�ẐXWR\WUTXZWXYZ\ZRbWXRWZVÙ\ZWZbbT̂TZVXW]VcWR\cZ\fqWTVUX]ff]XTRVWRbWZ]̂YWg]\XWRbWXYZWrR\siW[RRgZ\]XTRVW
eTffWdZW\Zx̀T\ZcWTVWXYZW]\\]VhZSZVXWbR\WXYZWUXR\]hZWRbWS]XZ\T]fUW]VcWTVWXYZWcZX]TfZcWZ{Ẑ X̀TRVWRbWXYZWrR\siWpYZW
[RVX\]̂XR\WUY]ffW\ZS]TVWTVbR\SZcWRbWXYZWg\Rh\ZUUW]VcWXYZWcZX]TfWeR\sWRbWRXYZ\W[RVX\]̂XR\UW]VcWUY]ffWVRXTbqWXYZW
[RVUX\̀̂ XTRVWv]V]hZ\WTSSZcT]XZfqWRbWf]̂sWRbWg\Rh\ZUUWR\WcZbẐXTtZWeR\sS]VUYTgWRVWXYZWg]\XWRbWRXYZ\W[RVX\]̂XR\UaW
eYZ\ZWÙ ŶWcZf]qWR\WÙ ŶWcZbẐXTtZWeR\sS]VUYTgWeTffWTVXZ\bZ\ZWeTXYW[RVX\]̂XR\}UWReVWRgZ\]XTRVUiW�]Tf̀\ZWRbWXYZW
[RVX\]̂XR\WXRWsZZgWTVbR\SZcWRbWXYZWeR\sWg\Rh\ZUUTVhWRVWXYZWUTXZWR\WXRWhTtZWVRXT̂ZWRbWf]̂sWRbWg\Rh\ZUUWR\WcZbẐXTtZW
eR\sS]VUYTgWdqWRXYZ\UWUY]ffWdZŴRVUX\̀ZcW]UW]̂ ẐgX]V̂ZWRbWXYZWg\Rh\ZUUWRbWeR\sW]VcŴRR\cTV]XTRVWeTXYW[RVX\]̂XR\}UW
ReVWrR\si

jklmlmlmn�pYZW[RVX\]̂XR\}UWRdfTh]XTRVUẀVcZ\WXYZW[RVX\]̂XW_R̂ S̀ZVXUWUY]ffWTV̂f̀cZaWeTXYR̀XWfTSTX]XTRVaWXYZWbRffReTVh�
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RS TUVWUXYZ[Y\]]Ŷ_ÙW[WUaỲZb̂cdècWZbY\baYWb̂c\]]\cWZbY_dZ̀UaedÛYXWcfYWĉYUg_]ZhUÛY\baiZdY
jek̀Zbcd\̀cZd̂lYWb̀]eaWbmlYXWcfZecY]WgWc\cWZblYcfẐUYdÙZggUbaUaYkhYg\be[\̀cedUd̂lY_dWZdYcZYcfUY
Z̀ggUb̀UgUbcYZ[YcfUYdU]UV\bcY_ZdcWZbYZ[YcfUYnZdoYcZYkUY_Ud[ZdgUap

Rq raVŴWbmYcfUYsZb̂cdècWZbYt\b\mUdY\baYcfUYrd̀fWcÙcu
RS W[Y\Ŷ_ÙW[WUaY_dZ̀UaedUYaUVW\cÛY[dZgYkÛcỲZb̂cdècWZbY_d\̀cẀUv
Rq W[Y[Z]]ZXWbmY\Y_dZ̀UaedUYXW]]Y\[[ÙcY\bhYX\dd\bcWÛlYWb̀]eaWbmYcfUYsZbcd\̀cZdŵYmUbUd\]Y

X\dd\bchvYZd
Rx Z[Y\bhYZkyÙcWZb̂YcfUYsZbcd\̀cZdYg\hYf\VUYcZY\Y_dZ̀UaedUp

Rx zdZ_ẐWbmY\]cUdb\cWVUY_dZ̀UaedÛlY\̂Y\__dZ_dW\cUlYXfẀfY_dZ̀UaedÛŶf\]]YkUỲZVUdUaYkhYcfUY
sZbcd\̀cZdŵYX\dd\bchY\̂YaÛ̀ dWkUaYWbYjÙcWZbY{p|YfUdUZ[p

R} ~fUYsZbcd\̀cZdŶf\]]YkUYdÛ_Zb̂Wk]UY[ZdYZdm\bW�WbmY\baỲZbaècWbmY_dU�Wb̂c\]]\cWZbỲZb[UdUb̀ÛY\baY
gêcỲZZdaWb\cUŶèfỲZb[UdUb̀ÛYXWcfYcfUYrd̀fWcÙcY\baYcfUYsZb̂cdècWZbYt\b\mUdp

��xRxRxRx�~fUYsZbcd\̀cZdY\baYWĉYjek̀Zbcd\̀cZd̂YXZdoWbmYZbYcfUYzdZyÙcŶf\]]Y\ccUbaY\Y_dÙZb̂cdècWZbỲZb[UdUb̀U�̂�YZdY
gUUcWbm�̂�Y\̂YaUUgUaYbÙÛ̂\dhYkhYcfUYsZb̂cdècWZbYt\b\mUdYcZỲZZdaWb\cUY\]]YnZdoY�UpmplYaUgZ]WcWZblYWb̂c\]]\cWZblY
Uc̀p�lY\baY\̂YdU�eWdUaYkhYcfUYzdZyÙcYt\be\]p

��xRxR}Y~fUYsZbcd\̀cZdŶf\]]YbZcYkUYdU]WUVUaYZ[YZk]Wm\cWZb̂YcZY_Ud[ZdgYcfUYnZdoYWbY\̀ Z̀da\b̀UYXWcfYcfUYsZbcd\̀cY
�Z̀egUbĉYUWcfUdYkhY\̀cWVWcWÛYZdYaecWÛYZ[YcfUYsZb̂cdècWZbYt\b\mUdYZdYcfUYrd̀fWcÙcYWbYcfUWdY\agWbŴcd\cWZbYZ[YcfUY
sZbcd\̀clYZdYkhYcÛĉlYWb̂_ÙcWZb̂YZdY\__dZV\]̂YdU�eWdUaYZdY_Ud[ZdgUaYkhY_Ud̂Zb̂YZcfUdYcf\bYcfUYsZbcd\̀cZdpY~fUY
sZbcd\̀cZdŶf\]]Yg\Wbc\WbỲZg_]UcUYWb̂_ÙcWZbYdÙZdâY\baYcÛcYa\cUYcZYUb̂edUYcfUY�e\]WchYZ[YcfUYnZdoYŴYWbŶcdẀcY
Z̀g_]W\b̀UYXWcfYcfUYdU�eWdUgUbĉYZ[YcfUYsZbcd\̀cY�Z̀egUbĉp

��xRxR�YnfUdUYU�eW_gUbcY]WbÛlY_W_WbmlYaècXZdolY\baiZdỲZbaeWcY\dUŶfZXbYaW\md\gg\cẀ\]]hlYcfUYsZbcd\̀cZdŶf\]]YkUY
dÛ_Zb̂Wk]UY[ZdYcfUỲZZdaWb\cWZbY\baYZdaUd]hY\dd\bmUgUbcYZ[YcfUYV\dWZêY]WbÛYZ[Y_W_WbmY\baỲZbaeWcYWb̀]eaUaYWbYcfUY
nZdoYZ[YWĉYsZbcd\̀cpY~fUYsZbcd\̀cZdŶf\]]ỲZZdaWb\cUYcfUYXZdoYZ[YWĉYjek̀Zbcd\̀cZd̂Y\baY_dUVUbcY\]]YWbcUd[UdUb̀ÛY
kUcXUUbYZdY\gZbmYU�eW_gUbclY]WbÛYZ[Y_W_WbmlY\baY\d̀fWcÙced\]Y[U\cedÛlY\baY\VZWaY\bhYeb̂Wmfc]hY\dd\bmUgUbĉYWbY
U�_ẐUaY\dU\̂pY~fŴYjÙcWZbŶf\]]YbZcYkUỲZb̂cdeUaY\̂Y]WgWcWbmY\bhYZk]Wm\cWZbYZ[YcfUYsZbcd\̀cZdYebaUdY\bhYZcfUdY
_dZVŴWZbYZ[YcfUYsZbcd\̀cY�Z̀egUbĉp

��xRxR�Y~fUYsZbcd\̀cZdŶf\]]YkUYdÛ_Zb̂Wk]UY[ZdYWb̂_ÙcWZbYZ[Y_ZdcWZb̂YZ[YcfUYzdZyÙcY\]dU\ahY_Ud[ZdgUaYcZYaUcUdgWbUY
cf\cŶèfY_ZdcWZb̂Y\dUYWbY_dZ_UdỲZbaWcWZbYcZYdÙUWVUŶek̂U�eUbcYnZdop

��xRxR�Y~fUYsZbcd\̀cZdlYWĉYUg_]ZhUÛY\baYjek̀Zbcd\̀cZd̂lŶf\]]YkUŶekyÙcYcZŶèfYde]ÛY\baYdUme]\cWZb̂Y[ZdYcfUY
Z̀baècYZ[YnZdoY\̂YcfUY�XbUdYg\hYÛc\k]ŴflYWb̀]eaWbmYkecYbZcY]WgWcUaYcZlYcfUYsZb̂cdècWZbYTe]ÛY\baYTUme]\cWZb̂ŶUcY
[ZdcfYWbYjÙcWZbY{p�{p�pY~fUYsZbcd\̀cZdŶf\]]YkUYdÛ_Zb̂Wk]UY[ZdYcfUYUb[Zd̀UgUbcY\gZbmYWĉYUg_]ZhUÛYZ[YcfUY�XbUdŵY
Wb̂cdècWZb̂p

��xRxR�Y~fUYsZbcd\̀cZdŶf\]]YWb̂_ÙcY\]]Yg\cUdW\]̂Y\̂YaU]WVUdUaYcZYcfUYzdZyÙcŶWcUY\baŶf\]]YdUyÙcY\bhYg\cUdW\]̂Ycf\cYXW]]Y
bZcỲZb[ZdgYXWcfYcfUYdU�eWdUgUbĉYZ[YcfUYsZbcd\̀cY�Z̀egUbĉYXfUbY_dZ_Ud]hYWb̂c\]]UapY

��xRxR�Y~fUYsZbcd\̀cZdŶf\]]YkUYdÛ_Zb̂Wk]UY[ZdY\baỲZZdaWb\cUY\bhY\baY\]]YWb̂_ÙcWZb̂YdU�eWdUaYkhY\bhYmZVUdbgUbc\]Y
kZahYf\VWbmYyedŴaẀcWZbYZVUdYcfUYzdZyÙcpY�\W]edUYcZYZkc\WbY\bhY_UdgWĉlY]ẀUb̂ÛYZdYZcfUdY\__dZV\]̂YkÙ\êUYZ[YcfUY
[\W]edUYZ[YcfUYsZbcd\̀cZdYcZỲZb[ZdgYcZYcfŴYdU�eWdUgUbcŶf\]]YbZcYU�cUbaYcfUYsZbcd\̀cYcWgUlY\baYcfUYsZbcd\̀cZdŶf\]]YbZcY
kUYUbcWc]UaYcZY\bhYWb̀dU\̂UYWbYcfUYsZbcd\̀cYjegYcfUdU[ZdUpY�bY\aaWcWZblY\bhY\aaWcWZb\]ỲẐĉY\baYU�_Ub̂ÛYZ[Y\bhYb\cedUY
Wb̀eddUaYkhYcfUY�XbUdY\̂Y\YdÛe]cYZ[YcfUYsZbcd\̀cZdŵY[\W]edUYcZỲZb[ZdgYcZYcfŴYdU�eWdUgUbcŶf\]]ỲZb̂cWcecUY\Ỳf\dmUY
\m\Wb̂cYcfUYsZbcd\̀cZdŵYsZbcd\̀cpY

��xRxRS�Y���������uYjèfYXZdoY\̂ỲZbbÙcWZb̂YcZYU�ŴcWbmŶUXUd̂lY_]egkWbmlYfU\cWbmlY\baYU]ÙcdẀ\]ŶĥcUĝŶf\]]YkUY
Z̀ZdaWb\cUaY\cY\YcWgUY\mdUU\k]UYcZYcfUY�XbUdlYcfUYrd̀fWcÙclY\baYcfUYsZb̂cdècWZbYt\b\mUdlY\baŶf\]]YkUYaUcUdgWbUaY
\baY\mdUUaYcZYXU]]YWbY\aV\b̀UYZ[YcfUY\̀ce\]Y_Ud[Zdg\b̀UYZ[ŶèfYXZdoŶZY\̂YcZYWbcUd[UdUY\̂Y]Wcc]UY\̂Y_Ẑ Ŵk]UYXWcfYcfUY
Z_Ud\cWZbY\baYêUYZ[YcfUY�XbUdŵYU�ŴcWbmY[\̀W]WcWÛpYjfecaZXb̂YgêcYkUỲZZdaWb\cUaYcfdZemfYcfUYsZb̂cdècWZbY
t\b\mUdpY~fUỲZbcWbeUaYebWbcUdde_cUaYZ_Ud\cWZbYZ[Y\]]Y[\̀W]WcWÛYZ[YcfUY�XbUdŵYkeW]aWbm̂YŴYÛ̂UbcW\]pY�[Y\bhYU�ŴcWbmY
[\̀W]WcWÛYgêcYkUYWbcUdde_cUalYcfUYsZbcd\̀cZdY[ZdYcfUYnZdoŶf\]]Y_dZVWaUY\]]YbÙÛ̂\dhYcUg_Zd\dhY[\̀W]WcWÛY\baY
Z̀bbÙcWZb̂YbÙÛ̂\dhY[ZdYg\Wbc\WbWbmYcfÛUYU�ŴcWbmY[\̀W]WcWÛY\cYbZYWb̀dU\̂UYWbYcfUYsZbcd\̀cYjegYU�̀U_cY\̂YZcfUdXŴUY
_̂ÙW[WUapY�ZYgÙf\bẀ\]lYfU\cWbmlY_]egkWbmlŶ_dWbo]UdlYZdYU]ÙcdẀŶUdVẀUŶf\]]YkUYWbcUdde_cUaY\cY\bhYcWgUYU�̀U_cY\̂Y
\__dZVUaYWbY\aV\b̀UYkhYcfUY�XbUdYZdYXfUbYcfUYkeW]aWbm̂Y\dUYbZcYZ̀ è_WUaY\baŶf\]]YkUỲZZdaWb\cUaYXWcfYcfUY�XbUdlY\̂Y
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STUUVWXVYZTV[\]XŶ_̀Ya\]VbW]WcT̂dVeUUV̀\ff_]àWYa\]VXgXYTfXVf_XYVhTVfWa]YWa]TiVSaYZ\_YVa]YT̂̂_jYa\]dVeXVf_̀ZV
T̂UWYTiVS\̂kVWXVj\XXahUTVXZWUUVhTVjT̂l\̂fTiVĵa\̂VY\VXZ_Yi\S]XmVX\VWXVY\Vfa]afanTVYZTVjT̂a\iV\lVXZ_YVi\S]dVeUUV
fWYT̂aWUmVTo_ajfT]YmVW]iVfW]j\ST̂V]T̀TXXŴgVa]VYZTVjT̂l\̂fW]̀TV\lVWVXZ_Yi\S]VXZWUUVhTV\]VXaYTVĵa\̂VY\Va]YT̂̂_jYa\]V
\lVXT̂pàTd

qrsturvwxyzrw{|r}w~�z�w��
qrstut�V�]UTXXV\YZT̂SaXTVĵ\paiTiVa]VYZTV[\]ŶẀYV�\̀_fT]YXmVYZTV[\]ŶẀY\̂VXZWUUVĵ\paiTVW]iVjWgVl\̂VUWh\̂V�WYV
WjjUàWhUTVĵTpWaUa]cVSWcTV̂WYTX�mVfWYT̂aWUXmVTo_ajfT]YmVY\\UXmV̀\]XŶ_̀Ya\]VTo_ajfT]YVW]iVfẀZa]T̂gmVSWYT̂mVZTWYmV
_YaUaYaTXmVŶW]Xj\̂YWYa\]mVW]iV\YZT̂VlẀaUaYaTXVW]iVXT̂pàTXV]T̀TXXŴgVl\̂Vĵ\jT̂VT�T̀_Ya\]VW]iV̀\fjUTYa\]V\lVYZTV�\̂kmV
SZTYZT̂VYTfj\̂ŴgV\̂VjT̂fW]T]YVW]iVSZTYZT̂V\̂V]\YVa]̀\̂j\̂WYTiV\̂VY\VhTVa]̀\̂j\̂WYTiVa]VYZTV�\̂kdVeUUVfWYT̂aWUXV
ĵ\paiTiVhgV[\]ŶẀY\̂VXZWUUVhTV]TSdVV�ZTV[\]ŶẀY\̂VXZWUUVS\̂kV̀\]Ya]_\_XUgVW]iVT�jTiaYa\_XUgVYẐ\_cZV̀\fjUTYa\]V
\lVYZTV�\̂kdV�afTVaXV\lVYZTVTXXT]̀Td

�����������\YSaYZXYW]ia]cVW]gV\YZT̂Vĵ\paXa\]V\lVYZTV[\]ŶẀYV�\̀_fT]YXmV[\]ŶẀY\̂VXZWUUVjT̂l\̂fVWYVUTWXYVYST]YgV
lapTV�����VjT̂̀T]YV\lVYZTVlaTUiVS\̂kVSaYZVaYXV\S]Vl_UU�YafTVTfjU\gTTXdVV�\̂VYZTVj_̂j\XTV\lVYZTVĵT̀Tia]cVXT]YT]̀TVW]gV
jŴYV\lVYZTVS\̂kVjT̂l\̂fTiVhgVX_jT̂paX\̂gVjT̂X\]]TUV�jT̂X\]XVWh\pTVUTpTUV\lVl\̂TfW]�V\̂VhgV\llàTVjT̂X\]]TUVXZWUUV]\YV
hTV̀\]XaiT̂TiVjŴYV\lVYZTV�\̂kVjT̂l\̂fTiVhgV[\]ŶẀY\̂�XVTfjU\gTTXdVV�_̀ZVaYTfXVWXVh\]iXmV̀T̂YalàWYTXmVXZ\jV
îWSa]cXVW]iVXafaUŴVaYTfXVŴTV]\YVY\VhTV̀\_]YTiVWXVXWYaXlga]cVYZTVYST]YgVlapTV�����VjT̂̀T]YV̂To_âTfT]Y�

qrstut�t�VeVXZ\̂YWcTV\lVUWh\̂Va]VYZTVa]i_XŶgVXZWUUV]\YVhTVẀ T̀jYTiVWXVW]VT�̀_XTVl\̂V]\YVĵ\jT̂UgVfW]]a]cVYZTV�̂\�T̀YVWYV
TẀZVXaYTd

qrstut�t�V�ZTV[\]ŶẀY\̂VXZWUUVhTV̂TXj\]XahUTVl\̂VYZTV̀ŴTVW]iVĵ\YT̀Ya\]V\lVWUUVTo_ajfT]YVW]iVfWYT̂aWUXVl\̂VaYXV�\̂kV\]V
YZTV�̂\�T̀YmVa]̀U_ia]cVTo_ajfT]YVW]iVfWYT̂aWUVl_̂]aXZTiVhgVYZTV�S]T̂d

qrstut�V��̀TjYVa]VYZTV̀WXTV\lVfa]\̂V̀ZW]cTXVa]VYZTV�\̂kVWjĵ\pTiVhgVYZTVê Z̀aYT̀YVa]VẀ \̀̂iW]̀TVSaYZV�T̀Ya\]V�d��d V
\̂V\̂iT̂TiVhgVYZTVê Z̀aYT̀YVa]VẀ \̀̂iW]̀TVSaYZV�T̀Ya\]V¡d¢mVYZTV[\]ŶẀY\̂VfWgVfWkTVX_hXYaY_Ya\]XV\]UgVSaYZVYZTV
\̀]XT]YV\lVYZTV�S]T̂mVWlYT̂VTpWU_WYa\]VhgVYZTVê Z̀aYT̀YmVa]V̀\]X_UYWYa\]VSaYZVYZTV[\]XŶ_̀Ya\]VbW]WcT̂mVW]iVa]V
Ẁ \̀̂iW]̀TVSaYZVWV̂TX_UYa]cV[ZW]cTV�̂iT̂V\̂V[\]XŶ_̀Ya\]V[ZW]cTV�âT̀YapTd

qrstutsV�ZTV[\]ŶẀY\̂VXZWUUVT]l\̂̀ TVXŶàYViaX̀ajUa]TVW]iVc\\iV\̂iT̂VWf\]cVYZTV[\]ŶẀY\̂�XVTfjU\gTTXVW]iV\YZT̂V
jT̂X\]XV̀Ŵ̂ga]cV\_YVYZTV�\̂kdV�ZTV[\]ŶẀY\̂VXZWUUV]\YVjT̂faYVTfjU\gfT]YV\lV_]laYVjT̂X\]XV\̂VjT̂X\]XV]\YVĵ\jT̂UgV
XkaUUTiVa]VYWXkXVWXXac]TiVY\VYZTfmV\̂VjT̂X\]XVSZ\VSaYZa]VYZTVUWXYVlapTV���ViWgXV�W�VZWpa]cVhTT]VT�j\XTiVY\VX\fT\]TV
ZWpa]cVhTT]ViaWc]\XTiVSaYZVWV[�£¤���¥Va]lT̀Ya\]¦V\̂V�h�VZWpa]cVZWiVWVjT̂XaXYT]YV̀\_cZmVXZ\̂Y]TXXV\lVĥTWYZmV\̂VWVlTpT̂V
\lV�§§d¢V\̂VZacZT̂dV�ZTV�S]T̂V̂TXT̂pTXVYZTV̂acZYVY\VZWpTVW]gVjT̂X\]XV̂Tf\pTiVl̂\fVYZTV�̂\�T̀YV_j\]V̂TWX\]WhUTV
\h�T̀Ya\]d

qrstutst�V¤]VWiiaYa\]VY\VWUUV\YZT̂VXWlTYgV̂To_âTfT]YXmVYZTV[\]ŶẀY\̂VXZWUUVĵ\paiTVX_aYWhUTVW]iVWVX_llàaT]YV]_fhT̂V\lV
XWlTYgV̂TUWYTiVlẀaUaYaTXVW]iVjT̂X\]WUVĵ\YT̀YapTVTo_ajfT]YV�����VWYVYZTVXaYTV̂TUWYTiVY\Vĵ\YT̀Ya\]VWcWa]XYVYZTVXĵTWiV\lV
[�£¤���¥mVa]̀U_ia]cVh_YV]\YVUafaYTiVY\VZW]iSWXZa]cVXYWYa\]XmVZW]iVXW]aYanT̂mVcU\pTXmVfWXkXmVlẀTXZaTUiXmVW]iV\YZT̂V
To_ajfT]YVWXVYZTV�S]T̂VfWgV̂TWX\]WhUgV̂To_TXYdV�\YSaYZXYW]ia]cVYZTVl\̂Tc\a]cmV]\YZa]cVZT̂Ta]VXZWUUVhTV̀\]XŶ_TiVY\V
iTUTcWYTV\̂V̂TUaTpTV[\]ŶẀY\̂Vl̂\fVZWpa]cVX\UTVW]iVT�̀U_XapTV̂TXj\]XahaUaYgVl\̂VWUUVS\̂kXaYTVXWlTYgd

qrstutuVeUUVfT̀ZW]àXVTfjU\gTiV\]VYZTV�̂\�T̀YVXZWUUVhTVjT̂X\]XVXkaUUTiVa]VYZWYVS\̂kVSZàZVYZTgVŴTVY\VjT̂l\̂fdV�\̂kV
SaUUV]\YVhTVWjĵ\pTiValVaYVi\TXV]\YVfTTYVYZTVo_WUaYgV\lVS\̂kfW]XZajVWXV̀WUUTiVl\̂Va]VYZTV[\]ŶẀYV�\̀_fT]YXdV¤lVYZaXV
o_WUaYgV\lVS\̂kfW]XZajVaXV]\YVT�ẀYUgViTla]TiVZT̂Ta]mVaYVXZWUUVhTVWXX_fTiVY\VhTVYZTVhTXYVXYW]iŴiXV\lVS\̂kfW]XZajVl\̂V
YZTVŶWiTd

qrstuẗV�fjU\gTTXV\lVYZTV[\]ŶẀY\̂V\̂VaYXV�_h̀\]ŶẀY\̂XVSZ\XTVS\̂kVaXV_]XWYaXlẀY\̂gVY\VYZTV�S]T̂mV[\]XŶ_̀Ya\]V
bW]WcT̂V\̂Vê Z̀aYT̀YmV\̂V̀\]XaiT̂TiVhgVYZTfVY\VhTV_]XkaUUTiV\̂V\YZT̂SaXTV\h�T̀Ya\]WhUTmVSaUUVhTVaffTiaWYTUgV
iaXfaXXTiVl̂\fVYZTV�̂\�T̀YV_j\]V]\YàTVl̂\fVYZTV[\]XŶ_̀Ya\]VbW]WcT̂dV�Z\XTViaXfaXXTiVTfjU\gTTXVXZWUUVhTV
affTiaWYTUgV̂TjUẀTiVhgVYZTV[\]ŶẀY\̂VX\VWXV]\YVY\ViTUWgVĵ\ĉTXXV\lVYZTV�\̂kVW]iVWYV]\VWiiaYa\]WUV̀\XYVY\VYZTV�S]T̂dVV
eUUVTfjU\gTTXV\lVYZTV[\]ŶẀY\̂V\̂V�_h̀\]ŶẀY\̂VXZWUUVhTVĵ\̀TXXTiVYẐ\_cZVYZTV�S]T̂�XViWYWhWXTVSZàZVT�̀U_iTXV
XT�V\llT]iT̂XVW]iV\YZT̂VjT\jUTV]\YViTTfTiVXWlTVl\̂VĵTXT]̀TV\]VWVX̀Z\\UVXaYTdVVe]gVjT̂X\]VSZ\VaXVlUWccTiVhgVYZWYV
XgXYTfVXZWUUV]\YVhTVTfjU\gTiV\]VXaYTdVV�_̂YZT̂mVYZTV[\]ŶẀY\̂V\̂VaYXV�_h̀\]ŶẀY\̂VXZWUUV]\YVTfjU\gVW]gVjT̂X\]V\]XaYTV
SZ\VaXVk]\S]VY\VYZTfVY\VhTVWVXT�V\llT]iT̂VWXViTla]TiVhgV�TSV©\̂kV�YWYTd
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STUVWVXYZ[Y\]̂]_̀aYbcYad]Ye_f[]gYhb[a\îajYad]Yhb[a\îab\Yk_llYm]Y]ǹ]̂a]gYabỲlî]Yc_\oYb\g]\eYk_adYp][gb\eYcb\Y[]]g]gY
oia]\_ilejY_[̂lqg_[fYrqm̂b[a\îab\eYi[gYoisb\Yoia]\_ilYeq̀ l̀_]\etYucYg]]o]gY[]̂]eei\vYabYieeq\]Yg]l_p]\vYbcYoia]\_ileY
iaYa_o]eY[]]g]gjYad]Yhb[a\îab\YoivYî ]̂̀aYg]l_p]\vYbcYeq̂dYoia]\_ileYiaYi[vYa_o]jYi[gYoivY_[̂lqg]Yad]ŶbeaYbcYeq̂dY
oia]\_ileY_[Y_aeY[]naYob[adlvYẁ l̀_̂ia_b[Ycb\Yxivo][ajỲ\bp_g]gYeq̂dYoia]\_ileYdip]YîaqillvYm]][Yg]l_p]\]gYabY
hb[a\îab\Yi[gỲ\b̀]\lvYeab\]gYmvY_aYk_adYì \̀bpilYb\Yq[g]\Yg_\]̂a_b[YbcYad]Yw\̂d_a]̂aYi[gYad]Yhb[ea\q̂a_b[Yyi[if]\Y
]_ad]\YiaYad]Yx\bs]̂aYe_a]Yb\Y_[Yi[Yì \̀bp]gYeab\if]Yed]gYb\Yki\]dbqe]jYieỲ\bp_g]gY]le]kd]\]Y_[Yad]e]Yz][]\ilY
hb[g_a_b[et

STUVWVXV{Y|bYad]Ycqll]eaY]na][aỲbee_ml]jYad]Yhb[a\îab\YedillỲ\bp_g]Ỳ\bgq̂aeYbcYad]Yeio]Y}_[gjYc\boYiYe_[fl]Yebq\̂]tY
~d][YakbYb\Yob\]Y_a]oeYbcYeio]Yoia]\_ilYb\Y]�q_̀o][aYi\]Y\]�q_\]gY�̀qò ejYpilp]ejYi_\Ŷb[g_a_b[_[fYq[_aejY]ât�Yad]vY
edillYm]YbcYad]Yeio]Yoi[qcîaq\]\tYx\bgq̂aYoi[qcîaq\]\Yq[_cb\o_avYgb]eY[baYì l̀vYabY\ikYoia]\_ilejYmql}Yoia]\_ilejY
_̀̀]jYaqm]jYc_aa_[feY�]n̂]̀aYcli[f]gYi[gYf\bbp]gYav̀]e�jYed]]aYo]ailjYk_\]jYea]]lYmi\Yeab̂}jYk]lg_[fY\bgejYeblg]\jY
ciea][]\ejYobab\eYcb\Yg_ee_o_li\Y]�q_̀o][aYq[_aejYi[gYe_o_li\Y_a]oeYqe]gY_[Yad]Ykb\}jY]n̂]̀aYieYbad]\k_e]Y_[g_̂ia]gtY
|d]Yhb[a\îab\YedillỲ\bp_g]Ỳ\bgq̂aeYkd_̂dYi\]Ŷbò ia_ml]Yk_ad_[Yevea]oeYi[gYbad]\Ŷb[[]̂a]gY_a]oetYucYhb[a\îab\Y
_eYf_p][Yb̀a_b[YbcYe]l]̂a_[fYm]ak]][YakbYb\Yob\]Ỳ\bgq̂aeYcb\Yqe]Yb[Yad]Yx\bs]̂ajỲ\bgq̂aYe]l]̂a]gYedillYm]Ŷbò ia_ml]Y
k_adỲ\bgq̂aeỲ\]p_bqelvYe]l]̂a]gjY]p][Y_cỲ\]p_bqelvYe]l]̂a]gỲ\bgq̂aeYk]\]YilebYb̀a_b[et

STUVWVXV�Y|d]Yhb[a\îab\Y_eY\]èb[e_ml]Ycb\Ỳ\bp_g_[fỲ\bgq̂aeYi[gŶb[ea\q̂a_b[Yo]adbgeŶbò ia_ml]Yk_adỲ\bgq̂aeYi[gY
b̂[ea\q̂a_b[Yo]adbgeYbcYbad]\Ŷb[a\îab\etYucYiYg_èqa]Yi\_e]eYm]ak]][Yad]Yhb[a\îab\Yi[gYbad]\Ŷb[a\îab\eYbp]\Y
b̂[̂q\\][alvYe]l]̂aiml]YmqaY_[̂bò ia_ml]Ỳ\bgq̂aejYad]Yw\̂d_a]̂aYk_llYg]a]\o_[]Ykd_̂dỲ\bgq̂aeYedillYm]Yqe]gtY

STUVWVXVUY~_adY\]è]̂aYabYe_a]kb\}Yoia]\_ilejYillỲ\bgq̂aeYeqmo_aa]gYcb\Yqe]Yi[gY_[̂b\̀b\ia]gY_[abYad]Yx\bs]̂aYedillYm]Y
b[Yad]Yẁ \̀bp]gY�_eaYbcYyia]\_ileYi[gY��q_̀o][aỲqml_ed]gYmvYad]Y��r�Z|Yyia]\_ileY�q\]iqjYobeaY\]̂][aY]g_a_b[t

STUVWVXVWY~d][Y\]�q_\]gjYbcc�e_a]Yeab\if]YedillYm]Yad]Y\]èb[e_m_l_avYbcYad]Yhb[a\îab\tYucYoia]\_ileYi\]Yeab\]gYbccYe_a]jY
ad]Yhb[a\îab\YedillYcq\[_edỲ\bbcYbcYa_al]YmvYZk[]\Yi[gỲ\bp_g]YiŶ]\a_c_̂ia]YbcY_[eq\i[̂]Yg]ob[ea\ia_[fYig]�qia]Y
_[eq\i[̂]Ŷbp]\if]tY

STUVWVXV��|d]Yhb[a\îab\YedillYg]l_p]\YillYoia]\_ileYiaYeq̂dYa_o]eYieYk_llY][eq\]Yè]]gvYi[gYq[_[a]\\q̀a]gỲ\bf\]eeYbcY
ad]Y~b\}t

STUVWVXVXY|d]Yhb[a\îab\YedillY][cb\̂]Yea\_̂aYg_ê_̀l_[]Yi[gYfbbgYb\g]\Yiob[fYad]Yhb[a\îab\�eY]ò lbv]]eYi[gYbad]\Y
]̀\eb[eŶi\\v_[fYbqaYad]Y~b\}tY|d]Yhb[a\îab\YedillY[baỲ]\o_aY]ò lbvo][aYbcYq[c_aỲ]\eb[eYb\Ỳ]\eb[eY[baỲ\b̀]\lvY
e}_ll]gY_[Yaie}eYiee_f[]gYabYad]ot�|d]YZk[]\Y\]e]\p]eYad]Y\_fdaYabYbms]̂aYabYhb[a\îab\�eYqe]YbcỲ]\eb[eYkdbYì ]̀i\Y
q[c_aYb\Y[baYe}_ll]gY_[Yad]Yaie}eYiee_f[]gYabYad]otYYrdbqlgYi[vYg_eb\g]\lvjY_[̂bò ]a][ajYq[c_ajYq[e}_ll]gYb\Ybms]̂a_b[iml]Y
]̀\eb[Ym]Yd_\]gYb\Y]ò lbv]gYmvYad]Yhb[a\îab\jYq̀b[Yb\YimbqaYad]Yx\]o_e]eYbcYad]YZk[]\jYcb\Yi[vỲq\̀be]Yb\Y_[Yi[vY
î̀î_avjYad]vYedilljYq̀b[Y\]�q]eaYbcYad]YZk[]\jYm]Y\]obp]gYc\boYad]Yx\bs]̂aYi[gY[baYifi_[Ym]Yiee_f[]gYad]\]b[Y
k_adbqaYad]Yk\_aa][Ỳ]\o_ee_b[YbcYad]YZk[]\t

STUVWVXV�T�[l]eeYbad]\k_e]Yeaia]gY_[Yad]Yhb[a\îaY�b̂qo][aeYb\Yad]Ym_gg_[fY\]�q_\]o][aejYad]Yhb[a\îab\jYk_ad_[Y��Y
giveYbcY\]̂]_̀aYbcYad]Ye_f[]gYhb[a\îajYedillYcq\[_edY_[Yk\_a_[fYad]YZk[]\Yad\bqfdYad]Yhb[ea\q̂a_b[Yyi[if]\Yi[gY
w\̂d_a]̂aYiYl_eaYedbk_[fYad]Y[io]YbcYad]Yoi[qcîaq\]\Ỳ\b̀be]gYabYm]Yqe]gYcb\Y]îdYbcYad]Ỳ\bgq̂aeY_g][a_c_]gY_[Yad]Y
r̀]̂_c_̂ia_b[ejYi[gYkd]\]Yì l̀_̂iml]jYad]Y[io]YbcYad]Y_[eaill_[fYrqm̂b[a\îab\tYY|d]Yw\̂d_a]̂aYk_llỲ\bò alvY\]̀lvYabY
ad]Yhb[a\îab\Y_[Yk\_a_[fYeaia_[fYkd]ad]\Yb\Y[baYad]YZk[]\Yb\Yw\̂d_a]̂ajYica]\Ygq]Y_[p]ea_fia_b[jYdieY\]ieb[iml]Y
bms]̂a_b[YabYi[vYeq̂dỲ\b̀be]gYoi[qcîaq\]\Yb\Y_[eaill]\tYYucYig]�qia]YgiaiYb[YiỲ\b̀be]gYoi[qcîaq\]\Yb\Y_[eaill]\Y_eY
[baYipi_liml]jYad]Yw\̂d_a]̂aYoivYeaia]YadiaYîa_b[Yk_llYm]Yg]c]\\]gYq[a_lYad]Yhb[a\îab\Ỳ\bp_g]eYigg_a_b[ilYgiaitYY�i_lq\]Y
bcYad]YZk[]\Yb\Yw\̂d_a]̂aYabỲ\bò alvY\]̀lvYedillŶb[ea_aqa]Y[ba_̂]YbcY[bY\]ieb[iml]Ybms]̂a_b[tYY�i_lq\]YabYbms]̂aYabYiY
oi[qcîaq\]\Yb\Y_[eaill]\YedillY[baŶb[ea_aqa]YiYki_p]\YbcYad]Y\]�q_\]o][aeYbcYad]Yhb[a\îaY�b̂qo][aejYi[gỲ\bgq̂aeY
cq\[_ed]gYmvYad]Yl_ea]gYoi[qcîaq\]\YedillŶb[cb\oYabYeq̂dY\]�q_\]o][ae�

STUVWV��|d]Yhb[a\îab\Yki\\i[aeYadiaY_aYdieYfbbgYa_al]YabYillYoia]\_ileYqe]gYmvY_aY_[jYb[Yb\Y_[Ŷb[[]̂a_b[Yk_adYad]Y~b\}tY
�bYoia]\_ileYb\Yeq̀ l̀_]eYedillYm]Ỳq\̂die]gYmvYad]Yhb[a\îab\Yb\Yi[vYbcY_aeYrqm̂b[a\îab\eYadiaYi\]Yeqms]̂aYabYi[vY
d̂iaa]lYob\afif]jŶb[g_a_b[ilYeil]jYb\Ybad]\Yif\]]o][aYmvYkd_̂dYi[Y_[a]\]eaY_eY\]ai_[]gYmvYad]Ye]ll]\t
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STUVWVXYZ[\Y]̂_̀abc̀̂aYd[beeYfbg\Y\h\aiYa\bd̂_bje\Y\kk̂àỲ̂YbĥlmYebĵaYmldnò\dYb_mỲ̂Yl_doeb̀\Ỳ[\Ypq_\arYsac[l̀\c̀Y
b_mY]̂_d̀aoc̀l̂_Ytb_bu\aYkâfỲ[\Y\kk\c̀dŶkYebĵaYmldnò\dYd[̂oemYb_iYbald\vYZ[\a\Yd[beeYj\Y_̂Yd̀alg\drYnlcg\̀l_urY
q̂agYd̀̂nnbu\drYdêqm̂q_drŶaŶ̀[\aYmldaoǹlh\Ybc̀lhl̀iYb̀Ỳ[\Ywâx\c̀Yk̂aYb_iYa\bd̂_YjiYb_î_\Y\fnêi\mŶaY\_ubu\mY
jiỲ[\Y]̂_̀abc̀̂aỲ̂Yn\ak̂afYl̀dYn̂àl̂_ŶkỲ[\Yy âgvYZ[\a\Yd[beeYj\Y_̂YêcĝòYb̀Ỳ[\Ywâx\c̀YjiỲ[\Y]̂_̀abc̀̂avYZ[\Y
]̂_̀abc̀̂aYd[beeYj\Ya\dn̂_dlje\Yk̂aYnâhlml_uỲ[\Yfb_n̂q\aYa\zola\mỲ̂Ynâc\\mYql̀[Ỳ[\Yy âgYo_m\aYb_iY
clacofd̀b_c\vY{̂aỲ[\Ynoan̂d\dŶkỲ[ldY|\c̀l̂_rY\h\aiYa\bd̂_bje\Y\kk̂àYd[beeYl_ceom\rYjòY_̂ Ỳ_\c\ddbaleiYj\Yelfl̀\mỲ̂}

V~ fbg\YbeeY_\c\ddbaiYbaab_u\f\_̀dỲ̂Ya\ĉ_cle\rYql̀[̂òYm\ebirYmbfbu\ŶaYĉd̀Ỳ̂Ỳ[\Ypq_\aYb_mYql̀[̂òY
a\ĉoad\Ỳ̂Ỳ[\Ysac[l̀\c̀rỲ[\Y]̂_d̀aoc̀l̂_Ytb_bu\aŶaỲ[\Ypq_\arYb_iYĉ_kelc̀Yj\̀q\\_Yl̀dYsua\\f\_̀Y
ql̀[Ỳ[\Ypq_\aYb_mYb_iYbua\\f\_̀dŶaYa\uoeb̀l̂_dŶkYb_iYgl_mYb̀Yb_iỲlf\Yl_Yk̂ac\Ybf̂ _uYf\fj\adŶaY
ĉo_cledYq[lc[Ya\uoeb̀\ŶaYmld̀l_uold[Yq[b̀Ybc̀lhl̀l\dYd[beeY_̂ Ỳj\Yl_ceom\mYl_Ỳ[\Yq̂agŶkYb_iYnbàlcoebaY
àbm\�

V� a\zolal_uY\fnêi\\drY|ojĉ_̀abc̀̂adrYdonnel\adYb_mŶ̀[\adỲ̂Yod\Ya\d\ah\Yub̀\dYq[lc[Yd[beeYj\Y
\d̀bjeld[\mYk̂aỲ[\Ywâx\c̀�

VU a\baab_ul_uYq̂agYdc[\moe\dYk̂aỲ[\Y]̂_̀abc̀̂a�dYy âgŶaỲ[\Yq̂agŶkYl̀dY|ojĉ_̀abc̀̂ad�Yb_m
VW l_ceoml_uYl_Y]̂_̀abc̀̂a�dYbua\\f\_̀dYql̀[Yl̀dY|ojĉ_̀abc̀̂adỲ[\Yalu[̀Ỳ̂YkoeeiYlfne\f\_̀YbeeYnâhldl̂_dY

k̂Ỳ[ldY|\c̀l̂_v

STUVWVXV�Y�_Ycbd\Ỳ[\Ynâua\ddŶkỲ[\Yy âgYldY\kk\c̀\mYjiYb_iYo_mo\Ym\ebiYl_Ykoa_ld[l_uŶaYl_d̀beel_uYb_iYl̀\fdŶaY
fb̀\albedŶaY\zolnf\_̀Ya\zola\mYnoadob_̀Ỳ̂Ỳ[\Y]̂_̀abc̀Yj\cbod\ŶkYbYĉ_kelc̀Yl_ĥehl_uYb_iYdoc[YebĵaYbua\\f\_̀ŶaY
a\uoeb̀l̂_rỲ[\Ypq_\aYfbiYa\zola\Ỳ[b̀Ŷ̀[\aYfb̀\albeŶaY\zolnf\_̀ŶkY\zobeYgl_mYb_mYzobel̀iYj\Ynâhlm\mYnoadob_̀Ỳ̂Y
bY][b_u\Ypam\aŶaY]̂_d̀aoc̀l̂_Y][b_u\Y�la\c̀lh\YjòYl_Y_̂Ycbd\Yd[beeỲ[\Ybf̂ o_̀ŶkYdoc[Yc[b_u\Yj\Yc[bau\mYjiỲ[\Y
]̂_̀abc̀̂aỲ̂Ỳ[\Ypq_\aYbdYb_Ybmml̀l̂_beYĉd̀Ỳ̂Yn\ak̂afỲ[\Yy âgv

�������������̂Y\�̀\_dl̂_ŶkỲlf\Yd[beeYj\Yuab_̀\mYk̂aYm\ebidYcbod\mYjiYebĵaŶaYfb̀\albeYmldnò\dv

������������|[̂oemYl̀Yj\ĉf\Y_\c\ddbaiỲ̂Yca\b̀\YbYd\nbab̀\Y\_̀ab_c\Yk̂aYbY]̂_̀abc̀̂aYl_ĥeh\mYl_YbYmldnò\rYbeeYĉd̀dY
bdd̂clb̀\mYql̀[Yca\b̀l_uỲ[b̀Y\_̀ab_c\Yd[beeYj\Yĵa_\YjiỲ[\Y]̂_̀abc̀̂aYl_ĥeh\mYl_Ỳ[\Ymldnò\vYY|oc[Yĉd̀dYd[beeY
l_ceom\rYjòY_̂ Ỳelfl̀\mỲ̂Ydlu_bu\rYk\_cl_urỲ\fn̂abaiYâbmdYb_mYd\coal̀iYYn\ad̂__\eYbdYm\\f\mY_\c\ddbaiYjiỲ[\Y
pq_\aYk̂aỲ[\Ydbk\̀iŶkỲ[\Ŷcconb_̀dŶkỲ[\Ydl̀\v

STUVWVXV�YZ[\Y]̂_̀abc̀̂aYd[beeY\_doa\Ỳ[b̀Yl̀dYy âgYĉ_̀l_o\dYo_l_̀\aaoǹ\mYmoal_uỲ[\Yn\_m\_ciŶkYbYebĵaYmldnò\v

STUVWVXV�TZ[\Y]̂_̀abc̀̂aYd[beeYj\Yelbje\Ỳ̂Ỳ[\Ypq_\aYk̂aYbeeYmbfbu\dYdokk\a\mYjiỲ[\Ypq_\aŶccoaal_uYbdYbYa\doèŶkY
q̂agYd̀̂nnbu\drYdêqm̂q_drYmldnò\dŶaYd̀alg\dYbaldl_uYkâfỲ[\YebĵaYnabc̀lc\dŶkỲ[\Y]̂_̀abc̀̂aŶaYl̀dY|ojĉ_̀abc̀̂adrY
|onnel\adŶaY|oj�dojĉ_̀abc̀̂adv

STUVWV�YZ[\Y]̂_̀abc̀̂aYb_mYl̀dY|ojĉ_̀abc̀̂adY\fnêi\mYon̂_Ỳ[\Yy âgYd[beeYbjlm\YjiYb_mYĉ_k̂afYql̀[YbeeYebĵaYebqdY
b_mỲ̂YbeeŶ̀[\aYebqdrŶaml_b_c\drYb_mYe\ubeYa\zola\f\_̀dY_̂qŶaY[\a\bk̀\aYbnnelcbje\Ỳ̂Ỳ[\Yy âgYb_mỲ[\Yĉ_d̀aoc̀l̂_Y
ba\bv

STUVWV~�YZ[\Y]̂_̀abc̀̂aYb_mYl̀dY|ojĉ_̀abc̀̂adYd[beeYj\Ya\dn̂_dlje\Yk̂aYnầ\c̀l̂_ŶkỲ[\Yy âgrỲ[\Yq̂agŶkY|\nbab̀\ŶaY
^̀[\aY]̂_̀abc̀̂adrYb_mY\�ld̀l_uYĉ_d̀aoc̀l̂_rYĵ [̀Ŷ_Yb_mŶkkỲ[\Ydl̀\rYb_mYl_Ỳ[\Y\h\_̀ŶkYmbfbu\rYd[beeYa\d̀̂a\Ỳ[\Ydbf\Y
`̂Ỳ[\Ŷalul_beYĉ_ml̀l̂_Yb̀Y_̂Ybmml̀l̂_beYĉd̀Ỳ̂Ỳ[\Ypq_\av

STUVWV~~Y�kỲ[\Yy âgYldỲ̂Yj\Yn\ak̂af\mYjiỲabm\Yo_l̂_drỲ[\Y]̂_̀abc̀̂aYd[beerYql̀[Ỳ[\Yĉ_d\_̀ŶkỲ[\Ypq_\aYb_mỲ[\Y
sac[l̀\c̀rYq[lc[Yd[beeY_̂ Ỳj\Yo_a\bd̂_bjeiYql̀[[\emrYfbg\YbeeY_\c\ddbaiYbaab_u\f\_̀dỲ̂Ya\ĉ_cle\rYql̀[̂òYm\ebirY
mbfbu\rŶaYĉd̀Ỳ̂Ỳ[\Ypq_\arYb_iYĉ_kelc̀Yj\̀q\\_Ỳ[\Y]̂_̀abc̀Y�̂cof\_̀dYb_mYb_iYbua\\f\_̀dŶaYa\uoeb̀l̂_dŶkYb_iY
gl_mrYb̀Yb_iỲlf\Yl_Yk̂ac\Ybf̂ _uYf\fj\adŶaYĉo_cledỲ[b̀Ya\uoeb̀\ŶaYmld̀l_uold[Yq[b̀Ybc̀lhl̀l\dYba\Yl_ceom\mYl_Ỳ[\Y
q̂agŶkYb_iYnbàlcoebaỲabm\v

STUVWV~�T�̂Y_\qYbdj\d̀̂dYĉ_̀bl_l_uYjoleml_uYfb̀\albedYd[beeYj\Yod\mYl_Yĉ_d̀aoc̀l̂_vY�̂Yfb̀\albedYĉ_̀bl_l_uYbdj\d̀̂dY
l_Yb_iYk̂afYd[beeYj\Yod\mYl_rŶ_rŶaYbâo_mỲ[\Ypq_\a�dYjoleml_ud�

STUVWV~UT�����������T�� T¡�¢�������£��
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STUVWVXUVXYZ[\]̂_̀abcdVYefYghiYjkilmnmlogmpfqrYpfiYpsYtpsiYumfvqrYgwkiqrYxsofvqrYpsYtofynolgysisqYpsYtogismozqYosiYsi{osvivY
oqYghiYsi|ymsivYqgofvosvYpnY|yozmgwYofvYosiYksiqytivYgpYxiYi|yoz}Y~hiY�pfgsolgpsYtowYqizilgYpfiYpnYghiqiYmgitqYpsrYmnYghiY
�pfgsolgpsYviqmsiqYgpYyqiYofwYumfvYgwkirYxsofvrYpsYtofynolgysisYpsYtogismozYpghisYghofYghpqiYfotivYmfYghiYjkilmnmlogmpfqrY
mgYqhozzYmfvmlogiYmfY�smgmf{rYofvYksmpsYgpYo�osvYpnYghiY�pfgsolgrY�hogYumfvrYgwkirYxsofvYpsYtofynolgysisYmqYmflzyvivYmfYghiY
xoqiYxmvYnpsYghiYqkilmnmivYmgit}Y~hiY�pfgsolgpsYqhozzYnpzzp�YghiYqyxtmqqmpfYsi|ymsitifgqYnpsYi|ym�ozifgqYoqYksp�mvivYmfY
ghiY�sp�ilgY�ofyoz}Y�fwYkspkpqivYi|ym�ozifgYqhozzYfpgYxiYkyslhoqivYpsYmfqgozzivYxwYghiY�pfgsolgpsY�mghpygYghiY�slhmgilg�qY
si�mi�YkspliqqYho�mf{YxiifYlptkzigivYofvYghiYkspvylgYollikgivYxwY�smggifYfpgmnmlogmpf}

STUVWVXUV�Y�\�dc]c\c]�bdVY�ngisYghiY�pfgsolgYhoqYxiifYi�ilygivrYghiY��fisrY�pfqgsylgmpfY�ofo{isYofvY�slhmgilgY�mzzY
lpfqmvisYoYnpstozYsi|yiqgYnpsYghiYqyxqgmgygmpfYpnYkspvylgqYmfYkzoliYpnYghpqiYqkilmnmivYpfzwYyfvisYlpfvmgmpfqYqigYnpsghYmfYghiY
jkilmnmlogmpfq}

STUVWVXUVUT�wYtoumf{YqomvYsi|yiqgqYmfYlpfnpstofliY�mghYksplivysiqYiqgoxzmqhivYhisimfYofvYizqi�hisiYmfYghiY�sp�ilgY
�ofyozrYghiY�pfgsolgps�Y���YsiksiqifgqYghogYmgYhoqYkisqpfozzwYmf�iqgm{ogivYghiYkspkpqivYqyxqgmgygiYkspvylgYofvYhoqY
vigistmfivYghogYmgYmqYi|yozYgpYpsYqykismpsYmfYozzYsiqkilgqYgpYghogYqkilmnmiv�Y���YsiksiqifgqYghogYghiY�ossofgwYnpsYghiY
qyxqgmgygmpfY�mzzYxiYghiYqotirYpsY{siogisYghofrYghogYokkzmloxziYgpYghiYqkilmnmivYkspvylg�Y���YlisgmnmiqYghogYghiYlpqgYvogoYmqY
lptkzigiYofvYmflzyviqYozzYsizogivYlpqgqYyfvisYghiY�pfgsolgrYmflzyvmf{YkspniqqmpfozYqis�mliqYfiliqqoswYofv�psYsi|ymsivYnpsY
ghiY�slhmgilgYpsYmgqYlpfqyzgofgqYgpYmtkzitifgYqomvYqyxqgmgygmpfYofvY�om�iqYofwYofvYozzYlzomtqYnpsYovvmgmpfozYlpqgqYsizogivYgpY
ghiYqyxqgmgygmpfY�hmlhYqyxqi|yifgzwYxilptiYokkosifg�Y���YsiksiqifgqYghogYmgY�mzzYlppsvmfogiYghiYmfqgozzogmpfYpnYghiYollikgivY
qyxqgmgygirYtoumf{YozzYqylhYlhof{iqYgpYghiY�so�mf{qYinnilgivYxwYghiYlhof{irYmflzyvmf{YxygYfpgYzmtmgivYgpYghiYizilgsmlozrY
kzytxmf{rYqmgiY�psuYofvYhiogmf{YofvY�ifgmzogmf{YjkilmnmlogmpfqYoqYtowYxiYsi|ymsivYnpsYghiY�psuYgpYxiYlptkzigiYmfYozzY
siqkilgq�YofvY���YsiksiqifgqYghogYmgY�mzzYsimtxysqiYghiY��fisYnpsYozzYovvmgmpfozYlpqgqYxmzzivYxwYghiY�slhmgilgYpsYmgqY
lpfqyzgofgqYnpsYghiYsi�mi�YpnYghiYqyxqgmgygmpfYsi|yiqg�q�rYofwYsiviqm{fYpnYghiY�psuYpnYghmqY�pfgsolgpsYpsYoqqplmogivY
lpfgsolgpsqrYovvmgmpfozYqmgiY�mqmgqYsizogivYgpYghiYqyxqgmgygmpfYsi|yiqgYofvYnpsYghiY�psuYgpYksikosiY�hof{iY�svisqYpsY
�pfqgsylgmpfY�hof{iY�msilgm�iq}
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tpsiYpnYghiYnpzzp�mf{Ylpfvmgmpfq�
�}YYYsi|ymsivYnpsYlptkzmofliY�mghYmfgisksigogmpfYpnYlpviYsi|ymsitifgqYpsYmfqysofliYsi{yzogmpfqYghifYi�mqgmf{�Y
�}YYYyfo�omzoxmzmgwYpnYqkilmnmivYkspvylgqrYghspy{hYfpYnoyzgYpnYghiY�pfgsolgps�
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�pfgsolgY�plytifgqYofvY�mzzYxiYnsiiYnsptYvinilgqrYi�likgYnpsYghpqiYmfhisifgYmfYghiY|yozmgwYpnYghiY�psuYghiY�pfgsolgY
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sikpsgqYpnYsi|ymsivYgiqgq�YoqYgpYghiYumfvYofvY|yozmgwYpnYtogismozqYofvYi|ymktifg}Y�zzYtogismozqYofvYi|ymktifgYqhozzYxiY
okkzmivrYmfqgozzivrYlpffilgivrYisilgivrYyqivrYlziofivrYofvYlpfvmgmpfivYmfYollpsvofliY�mghYmfqgsylgmpfqYpnYghiYokkzmloxziY
qykkzmisrYi�likgYoqYpghis�mqiYksp�mvivYmfYghiY�pfgsolgY�plytifgq}Y~hiY�pfgsolgpsYqhozzYkisnpstYghiY�psuYmfYqgsmlgY
ollpsvofliY�mghYghiY�pfgsolgY�plytifgqYofvYxiqgYmfvyqgswYksolgmliq}Y~hiY�pfgsolgpsrYogYmgqYi�kifqirYqhozzYykpfY
vitofvYxwYghiY��fisrY�pfqgsylgmpfY�ofo{isYpsY�slhmgilgYsitp�iYofvYsikzoliYtogismozqYfpgYtiigmf{YqkilmnmlogmpfqYpsY
togismozqYnomzmf{YgpYkisnpstYoqYsiksiqifgivYpsY�ossofgivYxwYghiYtofynolgysisrYsi{osvziqqYpnY�highisYmflpskpsogivYmfgpY
ghiY�psu}Y~hiY�pfgsolgpsYqhozzYksptkgzwYsikzoliYpsYlpssilgYofwY�psuYpsYtogismozqYghogYghiY��fisrY�pfqgsylgmpfY
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hZ\fdWU_aYZXYZ_]WXk̂aWYoXWa\X̂mWqYmlYcTki

tuvwxwyYj]WYgZU_XT\_ZXYkTXXTU_aY_]WYzZX{YTUqŶ_aYoWXbZXdTU\WY_ZY_]WY|kUWXYfU\ZUq̂_̂ZUTccliYj]WYgZU_XT\_ZXYa]TccY
oWXbZXdYTccYkTXXTU_lYZmĉVT_̂ZUaYTUqYXWaoZUâm̂ĉ_̂WaYbZXY_]WYzZX{YfUqWXY_]WYgZU_XT\_YhZ\fdWU_aiYj]WYgZU_XT\_ZXpYT_Ŷ_aY
ZkUYW}oWUaWpYa]TccYXWdWqlYqWbW\_aYqfWY_ZŶdoXZoWXYTUq~ZXYqWbW\_̂nWYkZX{dTUa]̂oYZXYdT_WX̂TcaYTooWTX̂UVYk̂_]̂UY��������
������ZbY_]WYgZU_XT\_ZXY\ZdocW_̂UVY_]WYzZX{YZXYaf\]YcZUVWXYoWX̂ZqYTaYdTlYmWYaW_YbZX_]ŶUY_]WYgZU_XT\_YhZ\fdWU_aY
��gZXXW\_̂ZUY�WX̂Zq��pYTaYbfX_]WXYqWa\X̂mWqŶUY[X_̂\cWYrsYZbY_]̂aY[VXWWdWU_iY�oZUY\ZdocW_̂ZUYZbY_]WYzZX{pY_]WYgZU_XT\_ZXY
a]TccYTaâVUYTUqYoXZn̂qWY_ZY_]WY|kUWXYTccYkX̂__WUYkTXXTU_̂WaYTUqYVfTXTU_WWaYbXZdY�fm\ZU_XT\_ZXapYafooĉWXapYTUqYdT_WX̂TcY
ZXYWef̂odWU_YdTUfbT\_fXWXaiYj]WYgZU_XT\_ZXYa]TccYbfcclY\ZZoWXT_WYk̂_]Y_]WY|kUWXŶUY_]WYWnWU_Y_]WY|kUWXYofXafWaY
XWdWq̂WaYfUqWXYTUlYkTXXTU_̂WaYZXYVfTXTU_WWaYTaâVUWqY_ZY_]WY|kUWXiYj]WYgZU_XT\_ZXYT\{UZkcWqVWaY_]T_Ŷ_aYZmĉVT_̂ZUaY_ZY
_]WY|kUWXYfUqWXY_]̂aY�W\_̂ZUY�i�isYTUqYfUqWXY�W\_̂ZUYrsisYTXWỲẐU_YTUqYaWnWXTcYk̂_]Ŷ_aY�fm\ZU_XT\_ZXapYafooĉWXapY
nWUqZXaYTUqYdTUfbT\_fXWXaYZbYTccYdT_WX̂TcaYTUqYWef̂odWU_YafooĉWqYZUYT\\ZfU_YZbY_]WYzZX{iYj]WYgZU_XT\_ZXŶaY
XWaoZUâmcWYbZXYTccY]TXdY\TfaWqYmlŶ_aYbT̂cfXWY_ZYdT̂U_T̂UYWef̂odWU_YTUqYdT_WX̂TcaŶUa_TccWqY_]XZfV]Y_]WYgZU_XT\_ZX�aY
\ZdocW_̂ZUYZbŶ_aYzZX{iYj]WYXWef̂XWdWU_aYZbY_]̂aY�W\_̂ZUY�i�Yk̂ccY\ZU_̂UfWYUZ_k̂_]a_TUq̂UVY_WXd̂UT_̂ZUYZbY_]WYgZU_XT\_ZXY
bZXYTUlYXWTaZUiYj]WYbZXWVẐUVYkTXXTU_lYZmĉVT_̂ZUaYTXWYUZ_Yĉd̂_WqYmlY_]WYoXZn̂âZUaYZbY[X_̂\cWYrspYqZYUZ_Yĉd̂_Y_]WY
|kUWX�aYTaaWX_̂ZUYZbYTYmXWT\]YZbYkTXXTU_lYZmĉVT_̂ZUaYbZccZk̂UVY_]WY_]XWW�lWTXYgZXXW\_̂ZUY�WX̂ZqpYTUqYTXWŶUYTqq̂_̂ZUY
_ZYTUqYUZ_ŶUYĉd̂_T_̂ZUYZbYTUlYZ_]WXYkTXXTU_lYaW_YbZX_]ŶUY_]WYgZU_XT\_YhZ\fdWU_aYZXYXWef̂XWqYmlYcTki

tuvwxwv��ZYkTXXTU_̂WaYZXYVfTXTU_WWaYmlY_]WYgZU_XT\_ZXYk̂ccYqWoX̂nWY_]WY|kUWXYZbYTUlY\TfaWYZbYT\_̂ZUpYX̂V]_pYZXYXWdWqlY
Z_]WXk̂aWYTnT̂cTmcWYbZXYmXWT\]YZbYTUlYZbY_]WYoXZn̂âZUaYZbY_]WYgZU_XT\_YhZ\fdWU_aiYj]WYgZXXW\_̂ZUY�WX̂ZqYqZWaYUZ_Y
ĉd̂_Y_]WY_̂dWŶUYk]̂\]Y_]WY|kUWXYdTlYofXafWYTUlYaf\]YT\_̂ZUpYX̂V]_pYZXYXWdWqli

����������j]WYgZU_XT\_ZXYa]TccYqWĉnWXY_ZY_]WY|kUWXYfoZUY\ZdocW_̂ZUYZbYTccYkZX{YfUqWXŶ_aYgZU_XT\_pŶ_aYkX̂__WUY
VfTXTU_WWYdTqWYZf_Y_ZY_]WY|kUWXŶUYTYbZXdYT\\Wo_TmcWY_ZY_]WY|kUWXpYVfTXTU_WŴUVY�TUqY]WYqZWaYaZYVfTXTU_WW�YTccYZbY_]WY
zZX{YfUqWXY_]WYgZU_XT\_Y_ZYmWYbXWWYbXZdYbTfc_lYdT_WX̂TcapYTUqYbXWWYbXZdŶdoXZoWXYkZX{dTUa]̂opYTUqYVfTXTU_WWaY
TVT̂Ua_ŶÙfXlYbXZdYoXZoWXYTUqYfafTcYkWTXYTUqYTV̂UViYYj]̂aYVfTXTU_WWYa]TccYmWYdTqWY_ZY\ZnWXY�TUqYqZWaY\ZnWX�YTYoWX̂ZqY
ZbY_kZY�s�YlWTXaYbXZdY_]WYqT_WYZbY�fma_TU_̂TcYgZdocW_̂ZUYTccYkZX{YfUqWXY_]WYgZU_XT\_pYZXYbZXYTYcZUVWXYoWX̂ZqYk]WXWYaZY
a_̂ofcT_WqŶUY_]WYgZU_XT\_YhZ\fdWU_ai

tuvwxw�Y[ccYXWef̂XWqYdT̂U_WUTU\WYa]TccYmWY_]WYgZU_XT\_ZX�aYXWaoZUâm̂ĉ_lYfU_̂cY_]WY|kUWXY]TaYT\\Wo_WqY_]WY�XZ̀W\_YTaY
\ZdocW_WpYTccYXWef̂XWqYdT̂U_WUTU\WYTUqYfaWX�aYdTUfTcaY]TnWYmWWUY_fXUWqYZnWXY_ZY_]WY|kUWXpYTUqY_]WY|kUWX�aYqWâVUT_WqY
oWXaZUUWcY]TnWYmWWUŶUa_Xf\_WqŶUY_]WYdT̂U_WUTU\WYTUqYZoWXT_̂ZUYZbYTccYTooĉ\TmcWYdT_WX̂TcaiYj]̂aYdT̂U_WUTU\WYa]TccY
Û\cfqWYTY\ZdocW_WY_fXUZnWXYoXZ\WqfXWYT_Y_]WY_̂dWYZbY\ZdocW_̂ZUpŶU\cfq̂UVY\ZdocW_WY\cWTÛUVpY_Wa_̂UVYTUqYTq̀fa_dWU_iY
j]WYgZU_XT\_ZXYa]TccY{WWoYXW\ZXqaYZbYTccYaf\]YdT̂U_WUTU\WYoWXbZXdWqYTaYXWef̂XWqYmlY_]̂aY�W\_̂ZUpŶU\cfq̂UVYkZX{Y
oWXbZXdWqYTUqY_̂dWaYTUqYqT_WaYZUYk]̂\]Ŷ_YkTaYoWXbZXdWqiYj]WaWYXW\ZXqaYa]TccYmWY_fXUWqYZnWXY_ZY_]WY|kUWXYT_Y\cZaWZf_i

tuvwxwxY�Ŵ_]WXYb̂UTcYoTldWU_YUZXYoXZn̂âZUŶUY_]WYgZU_XT\_YhZ\fdWU_aYUZXYoTX_̂TcYZXYWU_̂XWYZ\\foTU\lYZbYoXWd̂aWaYmlY
|kUWXYa]TccY\ZUa_̂_f_WYTUYT\\Wo_TU\WYZbYzZX{YUZ_YqZUWŶUYT\\ZXqTU\WYk̂_]Y_]WYgZU_XT\_YhZ\fdWU_aYZXYXWĉWnWY_]WY
gZU_XT\_ZXYZbYĉTm̂ĉ_lŶUYXWaoW\_Y_ZYTUlYW}oXWaaYkTXXTU_̂WaYZXYXWaoZUâm̂ĉ_̂WaYbZXYbTfc_lYZXYqWbW\_̂nWYdT_WX̂TcaYZXY
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TUqYdT_WX̂TcaŶU\ZXoZXT_WqŶU_ZYTUqYmW\Zd̂UVYTUŶU_WVXTcY\ZdoZUWU_YoTX_YZbY_]WYa_Xf\_fXWapYmf̂cq̂UVapYZXYXWTcYoXZoWX_lY
ofXafTU_Y_ZY_]̂aYgZU_XT\_iY�f\]Y_T}WaYTXWY_]WXWbZXWYUZ_Y_ZYmWŶU\cfqWqŶUY_]WYgZU_XT\_ZX�aYm̂qYZXY_]WYgZU_XT\_Y�fdiYj]WY
|kUWXYa]TccYqWĉnWXY_ZY_]WYgZU_XT\_ZXY_]WYTooXZoX̂T_WYW}Wdo_̂ZUY\WX_̂b̂\T_WYXWef̂XWqY_ZYmWYafooĉWqYmlY_]WY|kUWXpYTUqY
_]WYgZU_XT\_ZXYTUqŶ_aY�fm\ZU_XT\_ZXaYTUqYdT_WX̂TcdWUYa]TccYmWYaZcWclYXWaoZUâmcWYbZXYZm_T̂ÛUVYTUqYqWĉnWX̂UVYTUlYTUqY
TccYW}Wdo_̂ZUYZXYZ_]WXY\WX_̂b̂\T_WaYTUqYbZXYbfXÛa]̂UVYTYgZU_XT\_ZXY¢}Wdo_Y�fX\]TaWYgWX_̂b̂\T_WYZXYZ_]WXYTooXZoX̂T_WY
\WX_̂b̂\T_WaY_ZYTccYoWXaZUapYb̂XdapYZXY\ZXoZXT_̂ZUaYbXZdYk]ZdY_]WlYofX\]TaWYafooĉWapYdT_WX̂TcapYTUqYWef̂odWU_YbZXY_]WY
oWXbZXdTU\WYZbY_]WYzZX{i
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ZqZil_[h̀]i[lakiẐ_[]h[dafZd[]̀[b]ilẐda_êr[jdZ[_aqZds[âg[_YZ[\]̂_̀ab_]̀[âg[e_d[tjpb]̂_̀ab_]̀[dYaff[pZ[
Z̀dl]̂depfZ[h]̀[âg[dYaff[lak[âk[âg[aff[allfebapfZ[_aqZdu[XYed[oeff[allfk[_][djbY[_Yêrd[adv

UW b]̂d_̀jb_e]̂[iabYêZ̀k[âg[ZwjeliẐ_[êbfjgêr[̀Ẑ_afd[]̀[̀Zlaè[là_dx
Uy XYZ[\]̂_̀ab_]̀cd[]hhebZ[djllfeZdx
UT XYZ[\]̂_̀ab_]̀cd[djllfeZds[_]]fd[âg[iedbZffâZ]jd[ZwjeliẐ_[êbfjgêr[h]̀ids[ia_Z̀eafds[âg[

dbahh]fgêr[zoYZ_YZ̀[lj̀bYadZg[]̀[̀Ẑ_Zg{x
U| _Zil]̀àk[YZa_x
U} _ZfZlY]̂Z[]̀[ZfZb_̀eb[dZ̀~ebZdx[âg
UV âk[]_YZ̀[e_Zid[lj̀bYadZg[]̀[̀Ẑ_Zg[pk[_YZ[\]̂_̀ab_]̀[h]̀[_YZ[\]̂_̀ab_]̀cd[jdZ[ê[lZ̀h]̀iêr[e_d[m]̀n[

âg[̂]_[êb]̀l]̀a_Zg[ê_][̀Zaf_ku

RSTUVUy�XYZ[\]̂_̀ab_]̀[abbZl_d[hjff[âg[Zqbfjde~Z[feapefe_k[h]̀[lakiẐ_[]h[âk[âg[aff[b]̂_̀epj_e]̂ds[addZddiẐ_d[]̀[
_aqZd[h]̀[ĵZilf]kiẐ_[êdj̀âbZ[]̀[]fg[arZ[êdj̀âbZs[]̀[â ĵe_eZd[̂]o[]̀[YZ̀Zah_Z̀[eil]dZg[pk[_YZ[r]~Z̀̂ iẐ_[]h[
_YZ[�̂e_Zg[t_a_Zds[]̀[pk[_YZ[r]~Z̀̂ iẐ_[]h[âk[be_ks[b]ĵ_k[]̀[d_a_Z[]h[�̂e_Zg[t_a_Zds[oYebY[àZ[iZadj̀Zg[pk[dafàeZd[]̀[
]_YZ̀[̀ZiĵZ̀a_e]̂[laeg[_][lZ̀d]̂d[Zilf]kZg[pk[_YZ[\]̂_̀ab_]̀[]̀[âk[tjpb]̂_̀ab_]̀[h]̀[m]̀n[lZ̀h]̀iZg[ĵgZ̀[_Yed[
\]̂_̀ab_u

RSTU�S��������S�����S��������S���S����������S����S����
RSTU�UW�XYZ[\]̂_̀ab_]̀[dYaffs[ad[d]]̂[ad[l̀ab_ebapfZs[hj̀̂ edY[_YZ[�ô Z̀s[�̀bYe_Zb_s[âg[\]̂d_̀jb_e]̂[�âarZ̀[oe_Y[
b]leZd[]̀[bZ̀_eheba_Zd[]h[aff[lZ̀ie_ds[hZZds[febẐdZds[âg[êdlZb_e]̂d[̂ZbZddàk[h]̀[_YZ[l̀]lZ̀[ZqZbj_e]̂[âg[b]ilfZ_e]̂[
]h[_YZ[m]̀ns[êbfjgêrs[oe_Y]j_[feie_a_e]̂s[aff[allfebapfZ[pjefgêr[lZ̀ie_d[]_YZ̀[_Yâ[_Y]dZ[̀ZwjèZg[]h[_YZ[�ô Z̀[
ĵgZ̀[tZb_e]̂d[�u�u�u[�ff[êdlZb_e]̂[hZZd[âg[]_YZ̀[b]d_d[]h[djbY[lZ̀ie_d[âg[febẐdZd[̀ZwjèZg[_][pZ[]p_aêZg[pk[_YZ[
\]̂_̀ab_]̀[ad[iak[pZ[eil]dZg[pk[âk[iĵebelaf[]̀[]_YZ̀[Ẑ_e_k[dYaff[pZ[laeg[pk[_YZ[\]̂_̀ab_]̀[âg[dYaff[̂]_[dZ̀~Z[ad[
_YZ[paded[h]̀[âk[êb̀ZadZ[ê[_YZ[\]̂_̀ab_[tjiu

RSTU�Uy[XYZ[\]̂_̀ab_]̀[dYaff[b]ilfk[oe_Ys[âg[re~Z[̂]_ebZd[̀ZwjèZg[pks[allfebapfZ[faods[d_a_j_Zds[]̀gêâbZds[b]gZds[
j̀fZd[âg[̀Zrjfa_e]̂ds[âg[faohjf[]̀gZ̀d[]h[ljpfeb[aj_Y]̀e_eZd[allfebapfZ[_][lZ̀h]̀iâbZ[]h[_YZ[m]̀nu[�h[_YZ[\]̂_̀ab_]̀[
haefd[_][re~Z[djbY[̂]_ebZds[e_[dYaff[pZ[feapfZ[h]̀[âg[dYaff[êgZî ehk[âg[Y]fg[YàifZdd[za{[_YZ[�ô Z̀s[e_d[b]̂djf_â_ds[
Zilf]kZZds[]hhebZ̀d[âg[arẐ_d[âg[zp{[_YZ[�̀bYe_Zb_s[\]̂d_̀jb_e]̂[�âarZ̀[âg[_YZè[b]̂djf_â_ds[Zilf]kZZds[]hhebZ̀d[
âg[arẐ_d[araêd_[âk[̀Zdjf_êr[hêZds[lẐaf_eZds[�jgriẐ_ds[]̀[gaiarZds[êbfjgêr[̀Zad]̂apfZ[a__]̀̂ Zkcd[hZZds[
eil]dZg[]̂[]̀[êbj̀̀Zg[pk[_YZ[là_eZd[êgZî eheZg[YZ̀ZĵgZ̀u

RSTU�UyUW[�̂[abb]̀gâbZ[oe_Y[�Zo[�]̀n[t_a_Z[ ap]̀[ ao[�̀_ebfZ[¡s[tZb_e]̂[��¢s[djpgu[�£aza{s[_YZ[\]̂_̀ab_]̀[dYaff[
djpie_[_][_YZ[�ô Z̀[oe_Yê[�¢[gakd[ah_Z̀[eddjâbZ[]h[\]̂_̀ab_]̀cd[hèd_[lak̀]ffs[âg[Z~Z̀k[�¢[gakd[_YZ̀Zah_Z̀s[a[
_̀âdb̀el_[]h[_YZ[]̀erêaf[lak̀]ff[̀Zb]̀gs[djpdb̀epZg[âg[ahhèiZg[ad[_̀jZ[ĵgZ̀[_YZ[lẐaf_eZd[]h[lZ̀�j̀ku

RSTU�UyUy[XYZ[\]̂_̀ab_]̀[dYaff[b]ilfk[oe_Y[aff[allfebapfZ[�Zo[�]̀n[t_a_Z[¤Zlà_iẐ_[]h[ ap]̀[̀ZwjèZiẐ_ds[
êbfjgêr[_YZ[l̀]~ede]̂[_Ya_[Z~Z̀k[o]̀nZ̀[Zilf]kZg[ê[lZ̀h]̀iâbZ[]h[a[ljpfeb[o]̀n[b]̂_̀ab_[dYaff[pZ[bZ̀_eheZg[ad[
Ya~êr[b]ilfZ_Zg[â[�t¥�[�¢£Y]j̀[dahZ_k[_̀aêêr[b]j̀dZu[XYZ[\]̂_̀ab_]̀[âg[e_d[tjpb]̂_̀ab_]̀d[dYaff[pZ[d]fZfk[
Z̀dl]̂depfZ[h]̀[b]ilfeâbZ[oe_Y[_Yed[̀ZwjèZiẐ_[oe_Y[̀ZdlZb_[_][_YZè[Zilf]kZZdu[XYZ[\]̂_̀ab_]̀cd[]̀[tjpb]̂_̀ab_]̀cd[
haefj̀Z[_][b]ilfk[oe_Y[_Yed[̀ZwjèZiẐ_[dYaff[̂]_[_̀âdhZ̀[]̀[ê[âk[oak[eil]dZ[_YZ[̀Zdl]̂depefe_k[h]̀[o]̀nZ̀[dahZ_k[
jl]̂[_YZ[�ô Z̀[]̀[_YZ[�̀bYe_Zb_u

RSTU�UT[�h[_YZ[\]̂_̀ab_]̀[lZ̀h]̀id[m]̀n[b]̂_̀àk[_][allfebapfZ[faods[d_a_j_Zds[]̀gêâbZds[b]gZds[̀jfZd[âg[̀Zrjfa_e]̂ds[
]̀[faohjf[]̀gZ̀d[]h[ljpfeb[aj_Y]̀e_eZds[_YZ[\]̂_̀ab_]̀[dYaff[addjiZ[all̀]l̀ea_Z[̀Zdl]̂depefe_k[h]̀[djbY[m]̀n[âg[dYaff[
pZà[aff[b]d_d[a__̀epj_apfZ[_][_YZ[b]̀̀Zb_e]̂[_YZ̀Z]h[]̀[̀Zfa_Zg[_YZ̀Z_]s[êbfjgêr[̀Zeipj̀dZiẐ_[_][_YZ[�ô Z̀[h]̀[âk[
agge_e]̂af[dZ̀~ebZd[̀ZwjèZg[]h[_YZ[\]̂d_̀jb_e]̂[�âarZ̀[]̀[�̀bYe_Zb_s[]̀[p]_Ys[ad[oZff[ad[aff[hêZd[âg[lẐaf_eZds[eh[âku

RSTU�U|S���������S��S¦�§����S����������U[�h[_YZ[\]̂_̀ab_]̀[Ẑb]ĵ_Z̀d[b]̂ge_e]̂d[a_[_YZ[de_Z[_Ya_[àZ[z�{[djpdj̀habZ[]̀[
]_YZ̀oedZ[b]̂bZafZg[lYkdebaf[b]̂ge_e]̂d[_Ya_[gehhZ̀[ia_Z̀eaffk[h̀]i[_Y]dZ[êgeba_Zg[ê[_YZ[\]̂_̀ab_[¤]bjiẐ_d[]̀[z�{[
ĵn̂]ô[lYkdebaf[b]̂ge_e]̂d[]h[â[ĵjdjaf[̂a_j̀Z[_Ya_[gehhZ̀[ia_Z̀eaffk[h̀]i[_Y]dZ[]̀gêàefk[h]ĵg[_][Zqed_[âg[
rẐZ̀affk[̀Zb]r̂ëZg[ad[êYZ̀Ẑ_[ê[b]̂d_̀jb_e]̂[ab_e~e_eZd[]h[_YZ[bYàab_Z̀[l̀]~egZg[h]̀[ê[_YZ[\]̂_̀ab_[¤]bjiẐ_ds[_YZ[
\]̂_̀ab_]̀[dYaff[re~Z[l̀]il_[òe__Ẑ[̂]_ebZ[_][_YZ[�ô Z̀s[\]̂d_̀jb_e]̂[�âarZ̀s[âg[_YZ[�̀bYe_Zb_[]h[djbY[b]̂ge_e]̂d[
pZh]̀Z[_YZk[àZ[ged_j̀pZg[]̀[ahhZb_Zg[o]̀n[ed[lZ̀h]̀iZg[âg[ê[̂][Z~Ẑ_[fa_Z̀[_Yâ[_ỲZZ[z�{[pjdêZdd[gakd[ah_Z̀[hèd_[
]pdZ̀~âbZ[]h[_YZ[b]̂ge_e]̂du[XYZ[�̀bYe_Zb_[]̀[\]̂d_̀jb_e]̂[�âarZ̀[oeff[l̀]il_fk[ê~Zd_era_Z[djbY[b]̂ge_e]̂d[âgs[eh[
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RSTUVWXSYRTXRZUY[UX\[]̂_R̀RY\[UaYRSURSTUb\[]RŴXRY\[Uc [̀̀dTWZUeTRTWfY[T]URS̀RURSTgUeYhhTWUf̀RTWỲ__gÙ[eUX̀ ]̂TÙ[U
Y[XWT̀]TU\WUeTXWT̀]TUY[URSTUb\[RẀXR\Wi]UX\]RU\hZU\WURYfTUWTĵYWTeUh\WZUkTWh\Wf̀[XTU\hÙ[gUk̀WRU\hURSTUl\WmZUaY__U
WTX\ffT[eÙ[UTĵYR̀n_TÙeô]RfT[RUY[URSTUb\[RẀXRUp̂fU\WUb\[RẀXRUqYfTZU\WUn\RSrUshURSTUVWXSYRTXRZUY[UX\[]̂_R̀RY\[U
aYRSURSTUb\[]RŴXRY\[Uc [̀̀dTWZUeTRTWfY[T]URS̀RURSTUX\[eYRY\[]ÙRURSTU]YRTÙWTU[\RUf̀RTWỲ__gUeYhhTWT[RUhW\fURS\]TU
Y[eYX̀RTeUY[URSTUb\[RẀXRUt\X̂fT[R]Ù[eURS̀RU[\UXS̀[dTUY[URSTURTWf]U\hURSTUb\[RẀXRUY]Uô]RYhYTeZURSTUVWXSYRTXRU]S̀__U
kW\fkR_gU[\RYhgURSTUua[TWZUb\[]RŴXRY\[Uc [̀̀dTWZÙ[eUb\[RẀXR\WUY[UaWYRY[dZU]R̀RY[dURSTUWT̀]\[]rUshURSTUb\[RẀXR\WU
eY]k̂RT]URSTUVWXSYRTXRi]UeTRTWfY[̀RY\[U\WUWTX\ffT[èRY\[ZUYRUf̀gUkW\XTTeÙ]UkW\vYeTeUY[UVWRYX_TUwxrUy\Ùeô]RfT[RUY[U
RSTUb\[RẀXRUqYfTU\WUb\[RẀXRUp̂fUaY__UnTUkTWfYRRTeZUS\aTvTWZUY[UX\[[TXRY\[UaYRSÙUX\[XT̀_TeU\WÛ[m[\a[UX\[eYRY\[U
RS̀RUe\T]U[\RUeYhhTWUf̀RTWỲ__gUhW\fURS\]TUX\[eYRY\[]UeY]X_\]TeU\WURS̀RUWT̀]\[̀n_gU]S\̂_eUS̀vTUnTT[UeY]X_\]TeUngURSTU
b\[RẀXR\Wi]Uzw{UkWY\WUY[]kTXRY\[]ZURT]R]ZÙ[eUWTvYTa]ZU\WUz|{UY[]kTXRY\[]ZURT]R]ZÙ[eUWTvYTa]URSTUb\[RẀXR\WUS̀eURSTU
\kk\WR̂[YRgUR\Uf̀mTU\WU]S\̂_eUS̀vTUkTWh\WfTeUY[UX\[[TXRY\[UaYRSURSTU}W\oTXRr

~������UshZUY[URSTUX\̂W]TU\hURSTUl\WmZURSTUb\[RẀXR\WUT[X\̂[RTW]UŜf̀[UWTf̀Y[]U\WUWTX\d[Y�T]URSTUT�Y]RT[XTU\hUn̂WỲ_U
f̀WmTW]ZÙWXS̀T\_\dYX̀_U]YRT]U\WUaTR_̀[e]U[\RUY[eYX̀RTeUY[URSTUb\[RẀXRUt\X̂fT[R]ZURSTUb\[RẀXR\WU]S̀__UYffTeỲRT_gU
]̂]kT[eÙ[gU\kTẀRY\[]URS̀RUa\̂_eÙhhTXRURSTfÙ[eU]S̀__U[\RYhgURSTUua[TWZUb\[]RŴXRY\[Uc [̀̀dTWZÙ[eUVWXSYRTXRrU
�k\[UWTXTYkRU\hU]̂XSU[\RYXTZURSTUua[TWU]S̀__UkW\fkR_gUR̀mTÙ[gÙXRY\[U[TXT]]̀WgUR\U\nR̀Y[Ud\vTW[fT[R̀_Ù̂RS\WY�̀RY\[U
WTĵYWTeUR\UWT]̂fTURSTU\kTẀRY\[]rUqSTUb\[RẀXR\WU]S̀__UX\[RY[̂TUR\U]̂]kT[eU]̂XSU\kTẀRY\[]Û[RY_U\RSTWaY]TUY[]RŴXRTeU
ngURSTUua[TWUn̂RU]S̀__UX\[RY[̂TUaYRSÙ__U\RSTWU\kTẀRY\[]URS̀RUe\U[\RÙhhTXRURS\]TUWTf̀Y[]U\WUhT̀R̂WT]rU�TĵT]R]Uh\WU
èô]RfT[R]UY[URSTUb\[RẀXRUp̂fÙ[eUb\[RẀXRUqYfTÙWY]Y[dUhW\fURSTUT�Y]RT[XTU\hU]̂XSUWTf̀Y[]U\WUhT̀R̂WT]Uf̀gUnTU
f̀eTÙ]UkW\vYeTeUY[UVWRYX_TUwxr

~���������������
~������UqSTUb\[RẀXR\WU]S̀__UY[X_̂eTUY[URSTUb\[RẀXRUp̂fÙ__Ù__\à[XT]U]R̀RTeUY[URSTUb\[RẀXRUt\X̂fT[R]rUsRTf]U
X\vTWTeUngÙ__\à[XT]U]S̀__UnTU]̂kk_YTeUh\WU]̂XSÙf\̂[R]Ù[eUngU]̂XSUkTW]\[]U\WUT[RYRYT]Ù]URSTUua[TWUf̀gUeYWTXRZUn̂RU
RSTUb\[RẀXR\WU]S̀__U[\RUnTUWTĵYWTeUR\UTfk_\gUkTW]\[]U\WUT[RYRYT]UR\UaS\fURSTUb\[RẀXR\WUS̀]UWT̀]\[̀n_TU\noTXRY\[r

~������U�[_T]]U\RSTWaY]TUkW\vYeTeUY[URSTUb\[RẀXRUt\X̂fT[R]�
�� _̀_\à[XT]U]S̀__UX\vTWURSTUX\]RUR\URSTUb\[RẀXR\WU\hUf̀RTWỲ_]Ù[eUTĵYkfT[RUeT_YvTWTeÙRURSTU]YRTÙ[eÙ__U

WTĵYWTeUR̀�T]ZU_T]]Ùkk_YX̀n_TURẀeTUeY]X\̂[R]�
�� b\[RẀXR\Wi]UX\]R]Uh\WÛ[_\̀eY[dÙ[eUS̀[e_Y[dÙRURSTU]YRTZU_̀n\WZUY[]R̀__̀RY\[UX\]R]ZU\vTWST̀eZUkW\hYRZU

ZY[X_̂eY[dURSTUX\]R]Uh\WUn\[e]Ù[eU\RSTWUT�kT[]T]UX\[RTfk_̀RTeUh\WU]R̀RTeÙ__\à[XTÙf\̂[R]U]S̀__UnTU
Y[X_̂eTeUY[URSTUb\[RẀXRUp̂fUn̂RU[\RUY[URSTÙ__\à[XT]�Ù[e

�� aST[TvTWUX\]R]ÙWTUf\WTURS̀[U\WU_T]]URS̀[Ù__\à[XT]ZURSTUb\[RẀXRUp̂fU]S̀__UnTÙeô]RTeÙXX\WeY[d_gU
ngUbS̀[dTUuWeTWrUqSTÙf\̂[RU\hURSTUbS̀[dTUuWeTWU]S̀__UWTh_TXRUzw{URSTUeYhhTWT[XTUnTRaTT[ÙXR̂̀_UX\]R]U
[̀eURSTÙ__\à[XT]Û[eTWUpTXRY\[U�r�r|rwÙ[eUz|{UXS̀[dT]UY[Ub\[RẀXR\Wi]UX\]R]Û[eTWUpTXRY\[U�r�r|r|rU
qSTUb\[RẀXR\WUY]U[\RUT[RYR_TeUR\U\vTWST̀eÙ[eUkW\hYRU\[Û[T�kT[eTeÙ__\à[XTÙf\̂[R]U\WÙ[gUk\WRY\[]U
RSTWT\hr

~������Uc R̀TWỲ_]Ù[eUTĵYkfT[RÛ[eTWÙ[Ù__\à[XTU]S̀__UnTU]T_TXRTeUngURSTUua[TWUaYRSUWT̀]\[̀n_TUkW\fkR[T]]r

~�������������������
~������U}WY\WUR\U]R̀WRY[dURSTUl\WmZURSTUb\[RẀXR\WU]S̀__UeT]Yd[̀RTURSTU}W\oTXRUc [̀̀dTWZUp̂kTWY[RT[eT[RÙ[eU\RSTWUmTgU
Y[eYvYê _̀]UaS\U]S̀__UnTÙ]]Yd[TeUR\URSTU}W\oTXRURSW\̂dSÙ[eUY[X_̂eY[dU Y[̀_Ub\fk_TRY\[rUp̂XSUeT]Yd[̀RY\[]U]S̀__UnTUY[U
aWYRY[dÙ[eUkW\vYeTeUR\URSTUb\[]RŴXRY\[Uc [̀̀dTWZUVWXSYRTXRÙ[eUua[TWÙ[eU]S̀__UY[X_̂eTURSTUĵ _̀YhYX̀RY\[]U\hU]̂XSU
Y[eYvYê _̀]rUqSTUp̂kTWY[RT[eT[RU]S̀__UnTUY[ÙRRT[è[XTÙRURSTU}W\oTXRU]YRTURSW\̂dS\̂RURSTUa\WmZUWTf̀Y[U\[URSTU}W\oTXRU
]YRTU[\RU_T]]URS̀[UTYdSRUS\̂W]UkTWUègZUhYvTUèg]UkTWUaTTmZÛ[RY_URTWfY[̀RY\[U\hURSTUb\[RẀXRZÛ[_T]]URSTUo\nUY]U]̂]kT[eTeZU
a\WmUY]U]R\kkTeUngURSTUua[TWZU\WU[\Ua\WmUY]U]XSTê_TerUqSTUp̂kTWY[RT[eT[RU]S̀__UnTÙkkW\vTeUngURSTUua[TWUY[UYR]U]\_TU
eY]XWTRY\[rUp̀YeUWTkWT]T[R̀RYvT]U]S̀__UnTUĵ _̀YhYTeUY[URSTURgkTU\hUa\WmUR\UnTÛ[eTWR̀mT[Ù[eU]S̀__U[\RUnTUXS̀[dTeUêWY[dU
RSTUX\̂W]TU\hUX\[]RŴXRY\[UaYRS\̂RURSTUkWY\WUaWYRRT[UX\[]T[RU\hURSTUua[TWrUpS\̂_eÙUWTkWT]T[R̀RYvTU_T̀vTURSTU
b\[RẀXR\Wi]UTfk_\gZURSTUb\[RẀXR\WU]S̀__UkW\fkR_gUeT]Yd[̀RTÙU[TaUWTkWT]T[R̀RYvTrUqSTUua[TWU]S̀__US̀vTURSTUWYdSRZÙRU
[̀gURYfTÙ[eUY[UYR]U]\_TUeY]XWTRY\[ZUR\UeYWTXRÙUXS̀[dTUY[URSTUb\[RẀXR\Wi]UWTkWT]T[R̀RYvT]UYhURSTYWUkTWh\Wf̀[XTUY]U
[̂]̀RY]h̀XR\WgrUs[URSTUTvT[RU\hU]̂XSÙUeTf̀[eZURSTUb\[RẀXR\WU]S̀__UaYRSY[U]TvT[Uz¡{Uèg]ÙhRTWU[\RYhYX̀RY\[URSTWT\hZU
WTk_̀XTU]̀YeUY[eYvYê _̀z]{UaYRSÙ[UY[eYvYê _̀z]{U]̀RY]h̀XR\WgUR\URSTUua[TWZUY[URSTUua[TWi]U]\_TUeY]XWTRY\[rUshU]̀YeU
WTk_̀XTfT[RUY]UeY]̀kkW\vTeZURSTUb\[RẀXR\WUf̀gZÙRURSTUua[TWi]U\kRY\[ZUnTURTWfY[̀RTeUh\WUX̀ ]̂TrUqSTUp̂kTWY[RT[eT[RU
]S̀__UWTkWT]T[RURSTUb\[RẀXR\WZÙ[eUX\ff̂ [YX̀RY\[]UdYvT[UR\URSTUp̂kTWY[RT[eT[RU]S̀__UnTÙ]UnY[eY[dÙ]UYhUdYvT[UR\URSTU
b\[RẀXR\WrUqSTUua[TWU]S̀__US̀vTU[\U\n_Yd̀RY\[UR\UeYWTXRU\WUf\[YR\WURSTUb\[RẀXR\Wi]UTfk_\gTT]rUV__UWThTWT[XT]USTWTY[U
R\URSTUp̂kTWY[RT[eT[RU]S̀__UnTUR̀mT[UR\UfT̀[URSTUb\[RẀXR\Wi]U]̂kTWY[RT[eY[dU]R̀hhrU¢̀XSUp̂nX\[RẀXR\WU]S̀__UeT]Yd[̀RTU
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RSTUVWXYTZRU[\]\̂TW_ÙabTWc]RT]dT]RU\]dUXRSTWUeTfUc]dcgcda\hiUjSXUiS\hhUkTU\iiĉ]TdURXURSTUVWXYTZRlUmnbXWR\]RU
ZXnna]cZ\RcX]iUiS\hhUkTUZX]ocWnTdUc]UjWcRc]̂lUpRSTWUZXnna]cZ\RcX]iUiS\hhUkTUicnch\WhfUZX]ocWnTdUX]UjWcRRT]UWTqaTiRU
c]UT\ZSUZ\iTlUrSTUsX]RW\ZRXWtiÙabTWc]RT]dT]RUiS\hhU\RRT]dU\hhUVWXYTZRUnTTRc]̂i_UWT̂\WdhTiiUXoUjSTRSTWUSThdUbWcXWURXUXWU
oXhhXjc]̂ÙakiR\]Rc\hUsXnbhTRcX]UXoURSTUuXWel

vwxyzy{UrSTUsX]RW\ZRXWUiS\hhUbWXgcdT_UXWUXRSTWjciTUiTTURS\R_URSTUVWXYTZRU[\]\̂TW_UXWÙabTWc]RT]dT]RiUXWUWTibX]ickhTU
jXWeTWiUXoURSTUsX]RW\ZRXWU\]dUcRiUn\YXWÙakZX]RW\ZRXWiU\WTUTqacbbTdUjcRSUZThhah\WUbSX]TiU\]dUW\dcXilUrSTUsX]RW\ZRXWU
iS\hhUbWXgcdTURSTUpj]TW_URSTUsX]iRWaZRcX]U[\]\̂TW_U\]dURSTU|WZScRTZRUjcRSURSTU]ankTWUoXWUT\ZSUbSX]TU\]dUjXWeTWl

vwxyzyxUrSTUsX]RW\ZRXWtiUiabTWgciXWfUbTWiX]]Th_Uc]Zhadc]̂ÙabTWc]RT]dT]RiU\]dURSTcWU\iiciR\]Ri_UiS\hhUkTUgTWiTdUc]URSTU
}]̂hciSUh\]̂a\̂TlUm]URSTUTgT]RURSTUsX]RW\ZRXWtiUiabTWgciXWfUbTWiX]]Th_ÙabTWc]RT]dT]RiU\]dURSTcWU\iiciR\]RiU\WTU]XRU
gTWiTdUc]URSTU}]̂hciSUh\]̂a\̂T_URSTUsX]RW\ZRXWUiS\hhUTnbhXfURSTUiTWgcZTiUXoU\Uoahh~RcnTUX]~icRTUc]RTWbWTRTWURXUo\ZchcR\RTU
ZXnna]cZ\RcX]iUjcRSUiaZSUiabTWgciXWfUbTWiX]]Thl

vxyzy��rSTUsX]RW\ZRXWUiS\hhU]XRUWTdaZTUXWURTWnc]\RTUiabTWgcicX]UXoURSTUuXWe_U]XWUZS\]̂TURSTUiabTWc]RT]dT]RUjcRSXaRURSTU
bWcXWUjWcRRT]U\bbWXg\hUXoURSTUpj]TWl

vxyzy��mo_UoXWU\]fUWT\iX]_URSTUsX]RW\ZRXWUR\eTiU\]U\ZRcX]UWTiahRc]̂Uc]U\]fUXoURSTUZS\]̂TiU]XRTdUc]ÙakiTZRcX]U�l�l�_URSTU
pj]TWUn\fUR\eTUWTnTdc\hU\ZRcX]URXUT]iaWTUZX]Rc]aTdUbWX̂WTiiUXoURSTUuXWe_Uc]Zhadc]̂URSTUScWc]̂UXoUiacR\khTUiabTWgciXWfU
bTWiX]]Th_U\]dUZS\ŴTURSTUsX]RW\ZRXWU\hhUZXiRiU\iiXZc\RTdUjcRSURSTiTUWTnTdc\hU\ZRcX]iUc]Zhadc]̂URSTUZXiRiUXoUhT̂\hU\]dU
\ddcRcX]\hUZX]iRWaZRcX]Un\]\̂TnT]RU\]dU\WZScRTZRaW\hUiTWgcZTil
vxyzy�wrSTUsX]RW\ZRXWUiS\hhUoaW]ciSURSTUsX]iRWaZRcX]U[\]\̂TW_Uc]UjWcRc]̂URSTU]\nTi_U\ddWTiiTiU\]dURThTbSX]TU]ankTWUXoU
RSTUnTnkTWiUXoUSciUXŴ\]c�\RcX]UjSXUZ\]UkTUZX]R\ZRTdUc]URSTUTgT]RUXoU\]UXoo~SXaWiUTnTŴT]ZfU\RURSTUkachdc]̂lU

vxyzy�wrSTUsX]RW\ZRXWUiS\hhU\RRT]dUbWX̂WTiiUnTTRc]̂iUjcRSURSTUsX]iRWaZRcX]U[\]\̂TWU\]dUiaZSUXRSTWUbTWiX]iURSTUXj]TWU
n\fUWTqacWTlUrSTUbWX̂WTiiUnTTRc]̂iUiS\hhUc]ZhadTU\hhUeTfUbTWiX]]ThUX]URSTUYXk_Uc]Zhadc]̂URSTUZX]RW\ZRXWU\]dU
iakZX]RW\ZRXWi_UXWUXRSTWUbTWiX]iUc]UZS\ŴTUXoUg\WcXaiUbS\iTiUXoURSTUjXWelU

vxyzy�wVWcXWURXURSTUZXnnT]ZTnT]RUXoUuXWe_URSTUsX]RW\ZRXWUiS\hhUbWXgcdTURSTUsX]iRWaZRcX]U[\]\̂TWU\]dURSTU
|WZScRTZRUjcRS�
l�U|UjWcRRT]UhciRUXoUiakZX]RW\ZRXWi_Uiak~iakZX]RW\ZRXWi_UiabbhcTWiU\]dUgT]dXWiUjcRSU]\nTi_U\ddWTiiTi_U
RThTbSX]TU]ankTWi_U\]dUdTiZWcbRcX]iUXoURSTUjXWeURSTfUiS\hhUbTWoXWnUXWUoaW]ciS�
l�UrSTU]\nT_U\ddWTiiU\]dURThTbSX]TU]ankTWUXoURSTUkX]dc]̂UZXnb\]f_Uk\]ec]̂U\]dUc]iaW\]ZTUZXnb\]fUoXWU
RSTUsX]RW\ZRXWUc]Zhadc]̂URSTU]\nT_U\ddWTiiU\]dURThTbSX]TU]ankTWUXoUT\ZSUkX]dc]̂UZXnb\]ftiU
bWcn\WfUZX]R\ZRUWTbWTiT]R\RcgTUoXWURSTUVWXYTZR�
l�U�TR\chTdÙakZX]RW\ZRXWUiZSTdahTiUc]dcZ\Rc]̂URSTU\bbWX�cn\RTUqa\]RcRfUXoUiSXbUdW\jc]̂i_UiTqaT]ZT_U
Rcnc]̂U\]dUn\]UhX\dc]̂�U\]d
l�U|UZ\iSUohXjUbWXYTZRcX]UoXWURSTUhcoTUXoURSTUVWXYTZR_Uc]Zhadc]̂U\UiZSTdahTU\]dÛW\bSUiSXjc]̂URSTU\nXa]RU
XoUuXWeUbWXYTZRTdURXUkTUZXnbhTRTdUT\ZSUnX]RSUXWUkchhc]̂UbTWcXdU\]dU\UdXhh\WUg\haTUoXWURSTU\]RcZcb\RTdU
kchhc]̂iUT\ZSUnX]RSUXWUkchhc]̂UbTWcXdlUrSciUiS\hhUkTUZXnbhTRTdU\oRTWU\]U\̂WTTdUabX]UiZSTdahTUXoUg\haTiU
S\iUkTT]U\bbWXgTdUkfURSTUsX]iRWaZRcX]U[\]\̂T

vwxy��w������������w������������w���w���������w�� ¡���¡�
vwxy��y�UrSTUsX]RW\ZRXW_UbWXnbRhf_UkaRUc]U]XUTgT]RUh\RTWURS\]U��Ud\fi_U\oRTWUkTc]̂U\j\WdTdURSTUsX]RW\ZR_UiS\hhUbWTb\WTU
\]dUiakncRUoXWURSTUpj]TWtiU\]dU|WZScRTZRtiUc]oXWn\RcX]U\]dURSTUsX]iRWaZRcX]U[\]\̂TWtiU\bbWXg\hU\UsX]RW\ZRXWtiU
ZX]iRWaZRcX]UiZSTdahTUoXWURSTUuXWeUc]UThTZRWX]cZUoXWn\RUjcRSUbWTdTZTiiXWUhX̂cZlUrSTUZX]iRWaZRcX]UiZSTdahTUiS\hhU
ZX]R\c]UdTR\chU\bbWXbWc\RTUoXWURSTUVWXYTZR_Uc]Zhadc]̂U¢�£URSTUd\RTUXoUZXnnT]ZTnT]RUXoURSTUuXWe_Uc]RTWcnUiZSTdahTU
nchTiRX]TUd\RTi_U\]dURSTUd\RTUXoÙakiR\]Rc\hUsXnbhTRcX]�U¢�£U\]U\bbXWRcX]nT]RUXoURSTUuXWeUkfUZX]iRWaZRcX]U\ZRcgcRf�U
\]dU¢�£URSTURcnTUWTqacWTdUoXWUZXnbhTRcX]UXoUT\ZSUbXWRcX]UXoURSTUuXWelUrSTUsX]RW\ZRXWtiUZX]iRWaZRcX]UiZSTdahTUiS\hhU
bWXgcdTUoXWURSTUXWdTWhfUbWX̂WTiicX]UXoURSTUuXWeURXUZXnbhTRcX]_U\]dUiS\hhU]XRUT�ZTTdURcnTUhcncRiUZaWWT]RUa]dTWURSTU
sX]RW\ZRU�XZanT]RilUrSTUsX]RW\ZRXWtiUZX]iRWaZRcX]UiZSTdahTUiS\hhUkTUWTgciTdU\RU\bbWXbWc\RTUc]RTWg\hiU\iUWTqacWTdUkfU
RSTUZX]dcRcX]iUXoURSTUuXWeU\]dUVWXYTZRlU

¤¥¦§¦̈§¦©ª«¬­®­̄­¬°
vwxy��y�y�UrcnTUciUXoURSTUTiiT]ZTUoXWURSciUVWXYTZRlUrSTUuXWeUiS\hhUkTUbTWoXWnTdUZX]Rc]aXaihfU\]dUjcRSXaRUc]RTWWabRcX]_U
iXURS\RU\hhUuXWeUZ\]UkTUZXnbhTRTdUc]URSTURcnTUiTRUoXWRSUc]URSTUsX]RW\ZRU�XZanT]Ril
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RSTUVWUVUXYZ[\Y]\̂_\̀a\YbcYd[\YebfgY][hiiYj\Y]a[\k_i\kYlmd[Yd[\Ynl̀\fY]bYh]YdbYom̀momp\Ym̀d\fc\f\̀a\Ylmd[Yd[\Y
nl̀\fq]Y_]\YbcY\rm]dm̀sY]df_ad_f\]tYh̀kYd[\Ynl̀\fq]YhuufbvhiY][hiiYj\Ybjdhm̀\kYufmbfYdbY]dhfdm̀sYbcYd[\Yebfgw

RSTUVWUVUTYZ[\Yxb̀dfhadbfY][hiiYab̀cbfoYdbYd[\Yob]dYf\a\̀dYyfbz\adY{a[\k_i\tYh̀kYhiiYebfgY][hiiYj\Yaboui\d\kYb̀YbfY
j\cbf\Yd[\Ykhd\]Y\]dhjim][\kYm̀Yd[\Yxb̀dfhadY|ba_o\̀d]wYZ[\Yxb̀dfhadbfY][hiiYob̀mdbfYd[\Yufbsf\]]YbcYd[\YebfgYcbfY
ab̀cbfoh̀a\Ylmd[Yd[\Yf\̂_mf\o\̀d]YbcYd[\Yyfbz\adY{a[\k_i\Yh̀kY][hiiYufboudi}Yhkvm]\Yd[\Ynl̀\fYh̀kYxb̀]df_admb̀Y
~h̀hs\fYbcYh̀}Yk\ih}]YbfYubd\̀dmhiYk\ih}]w

RSTUVWUXUV�Z[\Yxb̀]df_admb̀Y~h̀hs\fY][hiiYuf\uhf\tYu_jim][tYh̀ktYcfboYdmo\�db�dmo\tYf\vm]\YhYoh]d\fYm̀d\sfhd\kYyfbz\adY
{a[\k_i\Yjh]\kY_ub̀Yd[\Yab̀]df_admb̀Y]a[\k_i\]Y]_jomdd\kYj}Yd[\Yvhfmb_]Yyfmo\Yxb̀dfhadbf]wY�hmi_f\Yj}Yd[\Yxb̀dfhadbfY
dbYc_f̀m][Yh̀}Yf\̂_mf\kY]a[\k_i\YbfY]a[\k_i\Yf\vm]mb̀Ym̀YhYdmo\i}Yoh̀ \̀fY][hiiY\̀dmdi\Yd[\Yxb̀]df_admb̀Y~h̀hs\fYdbY
uf\uhf\YhY]a[\k_i\YcbfYd[\Yxb̀dfhadbfq]YebfgtYdbYl[ma[Yd[\Yxb̀dfhadbfY][hiiYj\Yjb_̀kw

RSTUVWUXUXYZ[\Yxb̀dfhadbfY][hiiYabbu\fhd\Ylmd[Yd[\Yxb̀]df_admb̀Y~h̀hs\fYm̀Y]a[\k_im̀sYh̀kYu\fcbfom̀sYd[\Y
xb̀dfhadbfq]YebfgYdbYhvbmkYab̀cimadtYk\ih}Ym̀YbfYm̀d\fc\f\̀a\Ylmd[Yd[\YebfgYbcYbd[\fYxb̀dfhadbf]YbfYd[\Yab̀]df_admb̀YbfY
bu\fhdmb̀]YbcYd[\Ynl̀\fq]Ybl̀Ycbfa\]wYZ[\Ynl̀\fY][hiiY[hv\Yd[\Yfms[dtYlmd[b_dYu\̀hid}tYdbYkmf\adYd[\Yxb̀dfhadbfYdbY
k\ih}tYub]dub̀\YbfYf\]a[\k_i\Yh̀}Yubfdmb̀YbcYd[\YebfgYd[hdYoh}Ym̀d\fc\f\Ylmd[YbfYkm]f_udYd[\Ybu\fhdmb̀]YbcYd[\Ynl̀\fw

RSTUVWUTYZ[\Yxb̀dfhadbfY][hiiYab̀cbfoYdbYd[\Yob]dYf\a\̀dYyfbz\adY{a[\k_i\w

RSTUVWU�Y�̀Yd[\Y\v\̀dYd[\Ynl̀\fYk\d\fom̀\]Yd[hdYd[\Yu\fcbfoh̀a\YbcYd[\YebfgY[h]ỲbdYufbsf\]]\kYdbYd[\Yi\v\iYbcY
aboui\dmb̀Yf\̂_mf\kYbcYd[\Yxb̀dfhadY|ba_o\̀d]YbfYd[hdYd[\Yxb̀dfhadbfY[h]Ychmi\kYdbYohm̀dhm̀Ymd]Yab̀]df_admb̀Y]a[\k_i\Y
bfYd[\Yyfbz\adY{a[\k_i\tYd[\Ynl̀\fY][hiiY[hv\Yd[\Yfms[dYdbYbfk\fYd[\Yxb̀dfhadbfYdbYdhg\Yabff\admv\Yo\h]_f\]Ỳ\a\]]hf}YdbY
\ru\kmd\Yd[\Yufbsf\]]YbcYab̀]df_admb̀Ym̀ai_km̀sYlmd[b_dYimomdhdmb̀]tYhkkmdmb̀hiY][mcd]tYbv\fdmo\tYhkkmdmb̀hiYoh̀ubl\fY
bfY\̂_muo\̀dYh]Yl\iiYh]Ybd[\fY]momihfYo\h]_f\]Y�[\f\m̀hcd\fYf\c\ff\kYdbYabii\admv\i}Yh]Y�\rdfhbfkm̀hf}Yo\h]_f\]��wY{_a[Y
\rdfhbfkm̀hf}Yo\h]_f\]Y][hiiYab̀dm̀_\Y_̀dmiYd[\Yufbsf\]]YbcYebfgYabouim\]Ylmd[Yomi\]db̀\Yh̀kYafmdmahiYuhd[Ykhd\]Y]\dY
cbfd[Ym̀Yd[\Yxb̀dfhadY|ba_o\̀d]Yh̀kYd[\Yyfbz\adY{a[\k_i\wYZ[\Yxb̀dfhadbfY][hiiỲbdYj\Y\̀dmdi\kYdbYh̀Yhkz_]do\̀dYm̀Y
xb̀dfhadY{_oYbfYxb̀dfhadYZmo\Ym̀Yab̀ \̀admb̀Ylmd[Y\rdfhbfkm̀hf}Yo\h]_f\]Yf\̂_mf\kYj}Yd[\Ynl̀\fw

RSTUVWU�YZ[\Yxb̀dfhadbfY][hiiYuf\uhf\YhY]_jomddhiY]a[\k_i\tYufboudi}Yhcd\fYj\m̀sYhlhfk\kYd[\Yxb̀dfhadYh̀kYd[\f\hcd\fY
_ukhd\YmdYh]Ỳ\a\]]hf}YdbYohm̀dhm̀YhYa_ff\̀dY]_jomddhiY]a[\k_i\tYh̀kY][hiiY]_jomdYd[\Y]a[\k_i\�]�YcbfYd[\Yxb̀]df_admb̀Y
~h̀hs\fq]Yh̀kY�fa[md\adq]YhuufbvhiwYZ[\Y�fa[md\adYh̀kYxb̀]df_admb̀Y~h̀hs\fq]YhuufbvhiY][hiiỲbdY_̀f\h]b̀hji}Yj\Y
k\ih}\kYbfYlmd[[\ikwYZ[\Y]_jomddhiY]a[\k_i\Y][hiiY���Yj\Yabbfkm̀hd\kYlmd[Yd[\Yxb̀dfhadbfq]Yab̀]df_admb̀Y]a[\k_i\tYh̀kY
���YhiiblYd[\Yxb̀]df_admb̀Y~h̀hs\fYh̀kY�fa[md\adYf\h]b̀hji\Ydmo\YdbYf\vm\lY]_jomddhi]wY�cYd[\Yxb̀dfhadbfYchmi]YdbY
]_jomdYhY]_jomddhiY]a[\k_i\tYd[\Yxb̀dfhadbfY][hiiỲbdYj\Y\̀dmdi\kYdbYh̀}Ym̀af\h]\Ym̀Yxb̀dfhadY{_oYbfY\rd\̀]mb̀YbcY
xb̀dfhadYZmo\Yjh]\kYb̀Yd[\Ydmo\Yf\̂_mf\kYcbfYf\vm\lYbcY]_jomddhi]w

RSTUVWU�YZ[\Yxb̀dfhadbfY][hiiYuhfdmamuhd\Ylmd[Ybd[\fYxb̀dfhadbf]tYd[\Yxb̀]df_admb̀Y~h̀hs\fYh̀kYnl̀\fYm̀Yf\vm\lm̀sY
h̀kYabbfkm̀hdm̀sYhiiY]a[\k_i\]YcbfYm̀abfubfhdmb̀Ym̀dbYd[\Yyfbz\adY{a[\k_i\Yd[hdYm]Yuf\uhf\kYj}Yd[\Yxb̀]df_admb̀Y
~h̀hs\fwYZ[\Yxb̀dfhadbfY][hiiYf\vm]\Yd[\Yab̀]df_admb̀Y]a[\k_i\Yh̀kY]_jomddhiY]a[\k_i\Yh]Yk\\o\kỲ\a\]]hf}Yj}Yd[\Y
xb̀]df_admb̀Y~h̀hs\fYdbYab̀cbfoYdbYd[\Yyfbz\adY{a[\k_i\Yh̀kYd[\Yxb̀dfhadY|ba_o\̀d]wY

RSTUVWU�YZ[\Yxb̀dfhadbfY][hiiYu\fcbfoYd[\YebfgYm̀Ys\̀\fhiYhaabfkh̀a\Ylmd[Yd[\Yob]dYf\a\̀dYab̀]df_admb̀Y]a[\k_i\]Y
]_jomdd\kYdbYd[\Ynl̀\ftYxb̀]df_admb̀Y~h̀hs\fYh̀kY�fa[md\adYh̀kYm̀abfubfhd\kYm̀dbYd[\Yhuufbv\kYyfbz\adY{a[\k_i\wY
Z[\Yxb̀dfhadbfY][hiiYob̀mdbfYd[\Yufbsf\]]YbcYd[\YebfgYcbfYab̀cbfoh̀a\Ylmd[Yd[\Yf\̂_mf\o\̀d]YbcYmd]Yab̀]df_admb̀Y
]a[\k_i\Yh̀kYyfbz\adY{a[\k_i\Yh̀kY][hiiYufboudi}Yhkvm]\Yd[\Ynl̀\fYbcYh̀}Yk\ih}]YbfYubd\̀dmhiYk\ih}]Yhcc\adm̀sYd[\Y
afmdmahiYuhd[w

RSTUVWU�Y�cYd[\Yxb̀dfhadbfYchmi]YdbYohm̀dhm̀Yd[\Yhuufbv\kYab̀]df_admb̀Y]a[\k_i\YbfYyfbz\adY{a[\k_i\Yh̀kYo\\dYhiiYafmdmahiY
uhd[Ykhd\]YcbfYd[\YebfgtYd[\Ynl̀\fYoh}Yf\̂_\]dYhYf\abv\f}Yuih̀YcfboYd[\Yxb̀dfhadbfYh̀kYf\]\fv\]Yd[\Yfms[dYdbYlmd[[bikY
uh}o\̀dY_̀dmiY]_a[Ydmo\Yh]Yd[\Yxb̀dfhadbfY]_jomd]YhYf\abv\f}Yuih̀wYZ[\Yf\abv\f}Yuih̀Yo_]dY][blY[blYd[\YebfgYoh}Y
uih_]mji}Yj\Yjfb_s[dYb̀Y]a[\k_i\tYm̀ai_km̀stYh]Ỳ\a\]]hf}tYhaa\i\fhdmb̀YbcYd[\YebfgYj}Yo\h̀]YbcYbv\fdmo\tYhkkmdmb̀hiY
af\l]tYhkkmdmb̀hiY][mcd]tYhkkmdmb̀hiY\̂_muo\̀dYbfYf\�]\̂_\̀am̀sYbcYd[\YebfgYdbYha[m\v\Yaboui\dmb̀YbcYd[\Yf\ohm̀m̀sY
afmdmahiYuhd[Ykhd\]Ym̀Yd[\Yab̀]df_admb̀Y]a[\k_i\YbfYyfbz\adY{a[\k_i\wYZ[\Yxb̀dfhadbfY][hiiY]_jomdYh]YuhfdYbcYmd]Yf\abv\f}Y
uih̀�Y�m�YhY�f\]b_fa\Yibhk\k�Y]a[\k_i\Y][blm̀sYd[\Yxb̀dfhadbfq]Yuih̀YdbYk\uib}Yoh̀ubl\fYu\fYdfhk\tYu\fYlbfgYhf\htYu\fY
kh}tYdbs\d[\fYlmd[Y\]]\̀dmhiYohd\fmhi]Yh̀kY\̂_muo\̀dtYh̀kYbd[\fYf\]b_fa\]Ỳ\a\]]hf}YdbYdmo\i}Yhaabouim][Yd[\Yebfg�Y
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RSTUVWWXURUYZ[\Z]]̂U_̀[[̂URa]RT_Ubca]Td̀]UWT]SYWefWSgUYRb̂bUY[Uh]URcc[ij̀Wba]TUZWYaWSUYa]Uc[iWSgUYZ[UZ]]̂Uj]kW[TlU
Ya]UZ[k̂URk]RbURSTUcRY]g[kW]bU[eUZ[k̂lURSTUS]c]bbRkfUiRSj[Z]kUk]b[dkc]blUY[g]Ya]kUZWYaU[Ya]kUTRYRUS]c]bbRkfUY[U
T]i[SbYkRY]UY[UYa]UmZS]kUYa]UnWRhẀWYfU[eUYa]Uo[SYkRcY[kpbUk]c[n]kfUj̀RSUV_qUr]]̂Us̀RSb_XtUua]Uo[SYkRcY[kUbaR̀̀U
c[SYWSd]UY[UbdhiWYUqUr]]̂Us̀RSbUdSYẀU]WYa]kUYa]Uo[SYkRcY[kUT]i[SbYkRY]bUYaRYUYa]Usk[v]cYUwca]Td̀]UaRbUk]c[n]k]TUek[iU
Ya]UdS]xcdb]TUT]̀RflU[kUYa]UmZS]kUS[YWeW]bUYa]Uo[SYkRcY[kUWSUZkWYWSgUYaRYUedkYa]kUqUr]]̂Us̀RSbURk]US[Ù[Sg]kUk]ydWk]TtU
ua]Uc[bYU[eUjk]jRkWSgURSTUj]ke[kiWSgUYa]Uk]c[n]kfUj̀RSUbaR̀̀Uh]Uh[kS]Ub[̀]̀fUhfUYa]Uo[SYkRcY[ktUz[URjjk[nR̀U[kU
c[Sb]SYUhfUYa]UmZS]kU[eURSfUj̀RSUe[kUk]b]yd]ScWSgU[kURcc]̀]kRYW[SU[eUYa]Ur[k̂UbdhiWYY]TUhfUo[SYkRcY[kUbaR̀̀U
c[SbYWYdY]URUZRWn]kUhfUmZS]kU[eURSfUTRiRg]bU[kÙ[bb]bUZaWcaUYa]UmZS]kUiRfUbdee]kUhfUk]Rb[SU[eUbdcaUk]b]yd]ScWSgU[kU
Ya]UeRẀdk]U[eUo[SYkRcY[kUY[Ui]]YUYa]UwdhbYRSYWR̀Uo[ij̀]YW[SU{RY]U[kUYa]UeWSR̀Uc[ij̀]YW[SUTRY]t

|}~�����Uua]Uo[SYkRcY[kUbj]cWeWcR̀̀fUk]jk]b]SYbURSTUZRkkRSYbUY[UYa]UmZS]kUYaRYUYaRYUYa]Uo[SYkRcYUwdiURSTUYa]Uo[SYkRcYU
uWi]Uc[SY]ij̀RY]Uc[ij̀WRSc]UZWYaUR̀̀Ucdkk]SYlURSTUk]Rb[SRh̀]Ue[k]b]]Rh̀]UedYdk]lUe]T]kR̀lUbYRY]URSTÙ[cR̀U_wYRfURYU
�[i]l_U_w[cWR̀U{WbYRScWSg_URSTUk]̀RY]TU[kT]kblUk]gd̀RYW[SbURSTUgdWTRSc]Uk]̀RY]TUY[ÙWiWYWSgUYa]Ubjk]RTU[eUom��{\��U
TWb]Rb]UVYa]U_om��{U�]ydWk]i]SYb_XtU�cc[kTWSg̀flUYa]Uo[SYkRcY[kUa]k]hfUZRWn]bURSfUc̀RWiUe[kURSUWSck]Rb]UWSUYa]U
o[SYkRcYUwdiU[kURSU]xY]SbW[SU[eUYa]Uo[SYkRcYUuWi]U[SURcc[dSYU[eUYa]Uom��{U�]ydWk]i]SYbtUua]Uo[SYkRcY[kUbaR̀̀U
jk[ijỲfUS[YWefUYa]UmZS]kU[eURSfUom��{U�]ydWk]i]SYbUYaRYUZ[d̀TUWijRcYUYa]Usk[v]cYt

|}~������U{d]UY[UYa]U[Sg[WSgUom��{\��UjRST]iWcURSTUYa]Uk]bd̀YWSgUdSc]kYRWSYfUZWYaUk]gRkTUY[lURi[SgU[Ya]kUYaWSgblU
VRXUZaRYUk]bYkWcYW[SblUWeURSflUZẀ̀Uh]URjj̀WcRh̀]UY[Uc[SbYkdcYW[SURcYWnWYW]bUTd]UY[Ue]T]kR̀lUbYRY]U[kÙ[cR̀U[kT]kblÙRZblU
k]gd̀RYW[SbU[kUkd̀]bUk]̀RY]TUY[UYa]Uom��{\��UjRST]iWcUVWSc̀dTWSglUZWYa[dYÙWiWYRYW[SlUb[cWR̀UTWbYRScWSglUss�lUc̀]RSWSgU
RSTUTWbWSe]cYW[SUk]ydWk]i]SYbXURSTUVhXUYa]UTdkRYW[SU[eURSfUk]bYkWcYW[SbUWij[b]TU[SUc[SbYkdcYW[SURcYWnWYW]blUYa]UmZS]kU
iRfUi[TWefUYa]Ubca]Td̀]Ub]YUe[kYaUWSUYa]Uo[SYkRcYU{[cdi]SYbURSTUYa]Usk[v]cYUwca]Td̀]tUwWiẀRk̀flUk]bYkWcYW[SblUWeURSflU
YaRYUZẀ̀Uh]U[kURk]URjj̀WcRh̀]UY[Uc[SbYkdcYW[SURcYWnWYW]bUTd]UY[Ue]T]kR̀lUbYRY]U[kÙ[cR̀U[kT]kblÙRZblUk]gd̀RYW[SbU[kUkd̀]bU
k]̀RY]TUY[UYa]Uom��{\��UjRST]iWcUVWSc̀dTWSglUZWYa[dYÙWiWYRYW[SlUb[cWR̀UTWbYRScWSglUss�lUc̀]RSWSgURSTUTWbWSe]cYW[SU
k]ydWk]i]SYbXUiRfUcRdb]UYa]UmZS]kUY[UaRn]UYa]Ur[k̂U[kUYa]Usk[v]cYUc[ii]Sc]ÙRY]kUYaRSUYa]UTRY]Ubj]cWeW]TUWSUYa]U
o[SYkRcYU{[cdi]SYbtUua]Uo[SYkRcY[kURĉS[Z̀]Tg]bURSTURgk]]bUYaRYUYa]k]Uba[d̀TUh]US[URTTWYW[SR̀Uc[ij]SbRYW[SUjRWTU
e[kUbca]Td̀]Ui[TWeWcRYW[SbUcRdb]TUTWk]cỲfU[kUWSTWk]cỲfUhfUYa]Uom��{\��UjRST]iWctUua]Uo[SYkRcY[kUedkYa]kU
RĉS[Z̀]Tg]bURSTURgk]]bUYaRYUWYbUb[̀]Uk]i]TfUe[kURSfUbca]Td̀]Ui[TWeWcRYW[SbU[kUT]̀RfbUcRdb]TUTWk]cỲfU[kUWSTWk]cỲfUhfU
Ya]Uom��{\��UjRST]iWcUbaR̀̀Uh]URSU]xY]SbW[SU[eUYa]Uo[SYkRcYUuWi]lUWeUZRkkRSY]TtUua]Uo[SYkRcY[kUedkYa]kU
RĉS[Z̀]Tg]bURSTURgk]]bUYaRYUWYUbaR̀̀UaRn]U[SUeẀ]URSTUjk[nWT]URUc[jfUY[UYa]UmZS]kU[eUWYbUZkWYY]SUom��{\��UhdbWS]bbU
k][j]SWSgUj̀RSlURSTUWYUbaR̀̀Uc[ij̀fUWSUR̀̀Uk]bj]cYbUZWYaUbdcaUj̀RSUe[kUYa]UTdkRYW[SU[eUYa]Usk[v]cYtUua]Uo[SYkRcY[klUS[YU
Ya]UmZS]klUbaR̀̀Uh]Uk]bj[SbWh̀]Ue[kUc[ij̀WRSc]UZWYaUWYbUom��{\��UhdbWS]bbUk][j]SWSgUj̀RSURSTUR̀̀UbRe]YfU
k]ydWk]i]SYbURbb[cWRY]TUZWYaUom��{\��Ujk[Y]cYW[SbUe[kUZ[k̂]kbURSTUYa]Ug]S]kR̀Ujdh̀Wct

|}~���}���������}���}�������}��}���}����
|}~�����Uua]Uo[SYkRcY[kUbaR̀̀UiRWSYRWSURYUYa]UbWY]Ue[kUYa]UmZS]kU[S]Uc[jfU[eUYa]U{kRZWSgblUwj]cWeWcRYW[SblU�TT]STRlU
oaRSg]UmkT]kbURSTU[Ya]kU�[TWeWcRYW[SblUWSUg[[TU[kT]kURSTUiRk̂]TUcdkk]SỲfUY[UWSTWcRY]UeW]̀TUcaRSg]bURSTUb]̀]cYW[SbU
iRT]UTdkWSgUc[SbYkdcYW[SlURSTU[S]Uc[jfU[eURjjk[n]TUwa[jU{kRZWSgblUsk[TdcYU{RYRlUwRij̀]bURSTUbWiẀRkUk]ydWk]TU
bdhiWYYR̀btUua]b]UT[cdi]SYbUbaR̀̀Uh]URnRẀRh̀]UY[UYa]U�kcaWY]cYURSTUT]̀Wn]k]TUY[UYa]Uo[SbYkdcYW[SU�RSRg]kUe[kU
bdhiWYYR̀UY[UYa]UmZS]kUdj[SUc[ij̀]YW[SU[eUYa]Ur[k̂URbURUk]c[kTU[eUYa]Ur[k̂URbUc[SbYkdcY]Tt

|}~�����Uua]Uo[SYkRcY[kUbaR̀̀UiRWSYRWSURYUYa]UbWY]lURSTUbaR̀̀UiR̂]URnRẀRh̀]UY[UYa]UmZS]klUo[SbYkdcYW[SU�RSRg]kURSTU
�kcaWY]cYlU[S]Uk]c[kTUc[jfU[eUYa]U{kRZWSgbUVYa]U_�]c[kTU{kRZWSgb_XUWSUg[[TU[kT]ktUua]U�]c[kTU{kRZWSgbUbaR̀̀Uh]U
jk]jRk]TURSTUdjTRY]TUTdkWSgUYa]Ujk[b]cdYW[SU[eUYa]Uo[SYkRcY[kpbUr[k̂tUua]UjkWSYbUe[kU�]c[kTU{kRZWSgUdb]UZẀ̀Uh]URUb]YU
[eUh̀RĉÙWS]UjkWSYbUjk[nWT]TUhfUYa]U�kcaWY]cYUY[UYa]Uo[SYkRcY[kURYUYa]UbYRkYU[eUc[SbYkdcYW[StUua]Uo[SYkRcY[kUbaR̀̀U
iRWSYRWSUbRWTUb]YUWSUg[[TUc[STWYW[SURSTUbaR̀̀Udb]Uc[̀[k]TUj]ScẀbUY[UiRk̂UdjUbRWTUb]YUZWYaU_k]c[kTUWSe[kiRYW[S_UWSURU
]̀gWh̀]UiRSS]kUY[Uba[Z�UVWXUT]nWRYW[SbUek[iUYa]U{kRZWSgbUiRT]UTdkWSgUc[SbYkdcYW[S�UVWWXUT]YRẀbUWSUYa]Ur[k̂US[YU
jk]nW[db̀fUba[ZS�UVWWWXUcaRSg]bUY[U]xWbYWSgUc[STWYW[SbU[kU]xWbYWSgUc[STWYW[SbUe[dSTUY[UTWee]kUek[iUYa[b]Uba[ZSU[SURSfU
]xWbYWSgUTkRZWSgb�UVWnXUYa]URcYdR̀UWSbYR̀̀]TUj[bWYW[SU[eU]ydWji]SYlUjWjWSglUc[STdWYblÙWgaYUbZWYca]blU]̀]cYkWcUeWxYdk]blU
cWkcdWYWSglUTdcYblUTRij]kblURcc]bbUjRS]̀blUc[SYk[̀UnR̀n]blUTkRWSblU[j]SWSgblURSTUbYdh\[dYblU]Yct�UVnXURkcaWY]cYdkR̀URSTU
bYkdcYdkR̀UcaRSg]bUWSUYa]UT]bWgS�URSTUVnWXUbdcaU[Ya]kUWSe[kiRYW[SURbU]WYa]kUYa]UmZS]kU[kU�kcaWY]cYUiRfUk]Rb[SRh̀fU
k]yd]bYtU�YUYa]Uc[ij̀]YW[SU[eUYa]UZ[k̂lUYa]Uo[SYkRcY[kUbaR̀̀UYkRSbe]kUR̀̀UWSe[kiRYW[SU[SUk]c[kTUTkRZWSgbUY[U
k]jk[TdcWh̀]UTkRZWSgbUZWYaUS]ZUWSe[kiRYW[SUc̀[dT]TURSTUS[Y]TtUwdcaUTkRZWSgbUbaR̀̀Uh]UbYRij]TUZWYaUYa]U
o[SYkRcY[kpbUSRi]URSTU_�w\� �¡u_UWSUYa]Ù[Z]kUkWgaYaRSTUc[kS]ktUua]Uc[̀[k]TUk]c[kTUTkRZWSgURSTUYa]URb\hdẀYU
k]jk[TdcWh̀]UTkRZWSgUbaR̀̀Uh]Ue[kZRkT]TUY[UYa]Uo[SbYkdcYW[SU�RSRg]kUe[kUT]̀Wn]kfUY[UYa]UmZS]ktU¢WSR̀UjRfi]SYURSTU
RSfUk]YRWSRg]UbaR̀̀US[YUh]UTd]URSTU[ZWSgUY[Uo[SYkRcY[kUdSYẀUYa]U�]c[kTURSTU�b\�dẀYUTkRZWSgbUk]c]Wn]UYa]URjjk[nR̀U
ek[iUYa]U�kcaWY]cYURSTUYa]UmZS]kUVRSTUR̀̀U[Ya]kUc̀[b][dYUk]ydWk]i]SYbURk]Ui]YXt
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STUVWWVUXYZ[X\]̂_̀ab_]̀XcZaddXeaf̂_af̂XaddXagg̀]h[iXg[̀ef_Xìajf̂kcXf̂XaXeâ [̂̀Xc]XacX_]Xeal[X_Z[eXabb[ccfmd[X_]X
k]h[̀̂ e[̂_Xf̂cg[b_]̀cXâiX]_Z[̀Xan_Z]̀fo[iXak[̂bf[cXZahf̂kXpǹfcifb_f]̂X]h[̀X_Z[Xq̀]p[b_rXsddXagg̀]h[iXìajf̂kcXcZaddX
m[Xj̀agg[itXeàl[iXâiXi[dfh[̀[iX_]X_Z[Xuĵ [̀Xjf_Zf̂XvwXiaxcX]yXyf̂adXb]egd[_f]̂X]yX_Z[X\]̂_̀ab_]̀zcX{]̀lr

STUVW|T}~��T���������T�������T�����T���T}������
STUVW|VWX�Z]gX�̀ajf̂kcXà[Xìajf̂kctXifak̀aectXcbZ[ind[ctXâiX]_Z[̀Xia_aXcg[bfaddxXg̀[gà[iXy]̀X_Z[X{]̀lXmxX_Z[X
\]̂_̀ab_]̀X]̀XaX�nmb]̂_̀ab_]̀tX�nm�cnmb]̂_̀ab_]̀tXeânyab_ǹ[̀tXcnggdf[̀tX]̀Xifc_̀fmn_]̀X_]Xfddnc_̀a_[Xc]e[Xg]̀_f]̂X]yX
_Z[X{]̀lrX�abZXcnmef__adXcZaddXm[àXj̀f__[̂Xb]̂yf̀ea_f]̂X_Za_X_Z[X\]̂_̀ab_]̀XZacXca_fcyf[iXf_cX]mdfka_f]̂cXn̂i[̀X_Z[X
\]̂_̀ab_X�]bne[̂_cXjf_ZX̀[cg[b_X_]X_Z[X\]̂_̀ab_]̀zcX̀[hf[jXâiXagg̀]hadX]yX_Z[Xcnmef__adrXYZ[X\]̂_̀ab_]̀XcZaddX
b]egdxXjf_ZX_Z[Xg̀]hfcf]̂cXâiXg̀]b[iǹ[cXy]̀X�Z]gX�̀ajf̂kctXq̀]inb_X�a_atXâiX�aegd[cXc[_Xy]̀_ZXf̂X�g[bfyfba_f]̂cX
�[b_f]̂Xw�X��XwwtX��nmef__adXq̀]b[iǹ[cr�

STUVW|V|Xq̀]inb_X�a_aXà[Xfddnc_̀a_f]̂ctXc_âiàiXcbZ[ind[ctXg[̀y]̀eâb[XbZà_ctXf̂c_̀nb_f]̂ctXm̀]bZǹ[ctXifak̀aectX
]g[̀a_f̂kXâiXeaf̂_[̂âb[Xg̀]b[iǹ[ctXâiX]_Z[̀Xf̂y]̀ea_f]̂Xyǹ̂ fcZ[iXmxX_Z[X\]̂_̀ab_]̀X_]Xfddnc_̀a_[Xea_[̀fadcX]̀X
[�nfge[̂_Xy]̀Xc]e[Xg]̀_f]̂X]yX_Z[X{]̀lr

STUVW|VUX�aegd[cXà[XgZxcfbadX[�aegd[cX_Za_Xfddnc_̀a_[Xea_[̀fadctX[�nfge[̂_tX]̀Xj]̀leâcZfgtXâiX[c_amdfcZXc_âiàicX
mxXjZfbZX_Z[X{]̀lXjfddXm[Xpnik[ir

STUVW|V�X�Z]gX�̀ajf̂kctXq̀]inb_X�a_atX�aegd[ctXâiXcfefdàXcnmef__adcXà[X̂]_X\]̂_̀ab_X�]bne[̂_crXYZ[f̀Xgǹg]c[XfcX
_]X���Xi[e]̂c_̀a_[XZ]jX_Z[X\]̂_̀ab_]̀Xg̀]g]c[cX_]Xb]̂y]̀eX_]X_Z[Xf̂y]̀ea_f]̂Xkfh[̂XâiX_Z[Xi[cfk̂Xb]̂b[g_X[�g̀[cc[iX
f̂X_Z[X\]̂_̀ab_X�]bne[̂_ctXâiX���XcZ]jXaXcxc_[eX]̀Xg̀]inb_zcXamfdf_xX_]Xe[[_Xaggdfbamd[Xb̀f_[̀faXy]̀X_Z]c[Xg]̀_f]̂cX]yX
_Z[X{]̀lXy]̀XjZfbZX_Z[X\]̂_̀ab_X�]bne[̂_cX̀[�nf̀[Xcnmef__adcrX�[hf[jXmxX_Z[Xs̀bZf_[b_XâiX\]̂c_̀nb_f]̂X âak[̀XfcX
cnmp[b_X_]X_Z[Xdfef_a_f]̂cX]yX�[b_f]̂cX¡r�r�wX_Z̀]nkZX¡r�r��rX¢̂y]̀ea_f]̂adXcnmef__adcXng]̂XjZfbZX_Z[X\]̂c_̀nb_f]̂X
 âak[̀XâiXs̀bZf_[b_Xà[X̂]_X[�g[b_[iX_]X_al[X̀[cg]̂cfh[Xab_f]̂XeaxXm[Xc]Xfi[̂_fyf[iXf̂X_Z[X\]̂_̀ab_X�]bne[̂_crX
�nmef__adcX_Za_Xà[X̂]_X̀[�nf̀[iXmxX_Z[X\]̂_̀ab_X�]bne[̂_cXeaxXm[X̀[_ǹ̂ [iXmxX_Z[X\]̂c_̀nb_f]̂X âak[̀X]̀Xs̀bZf_[b_X
jf_Z]n_Xab_f]̂r

STUVW|V�VWX�Z]gXìajf̂kcXâiXg̀]inb_Xcnmef__adcXy]̀XaddXcf_[Xfeg̀]h[e[̂_tXàbZf_[b_ǹadtXc_̀nb_ǹadtXe[bZâfbadtX
[d[b_̀fbadXâiXcfk̂adXj]̀lXcZaddXm[Xcnmef__[iX_]X_Z[Xs̀bZf_[b_Xy]̀Xf_cX̀[hf[jrX�[y[̀X_]X\]̂_̀ab_X�£[̂[̀adtX�nggd[e[̂_àxX
âiX]_Z[̀Xb]̂if_f]̂c�X�[b_f]̂X]̂X��¤¥ ¢YYs¦��Xy]̀Xe]̀[Xb]egd[_[Xf̂y]̀ea_f]̂r

STUVW|V�V|XYZ[X\]̂_̀ab_]̀X̀[g̀[c[̂_cXâiXjà̀â_cX_Za_XaddXcZ]gXìajf̂kcXcZaddXm[Xg̀[gà[iXmxXaXg[̀c]̂X]̀X[̂_f_xX
g]cc[ccf̂kX[�g[̀_fc[XâiX[�g[̀f[̂b[Xf̂X_Z[X_̀ai[Xy]̀XjZfbZX_Z[XcZ]gXìajf̂kXZacXm[[̂Xg̀[gà[iXâitXfyX̀[�nf̀[iXmxX_Z[X
\]̂_̀ab_X�]bne[̂_cX]̀XdajtXmxXaXdfb[̂c[iXg̀]y[ccf]̂adX[̂kf̂[[̀r

STUVW|V§XYZ[X\]̂_̀ab_]̀XcZaddX̀[hf[jXy]̀Xb]egdfâb[Xjf_ZX_Z[X\]̂_̀ab_X�]bne[̂_ctXagg̀]h[tXâiXcnmef_X_]X_Z[X
s̀bZf_[b_tXjf_ZXb]gf[cX_]X_Z[X\]̂c_̀nb_f]̂X âak[̀tX�Z]gX�̀ajf̂kctXq̀]inb_X�a_atX�aegd[ctXâiXcfefdàXcnmef__adcX
[̀�nf̀[iXmxX_Z[X\]̂_̀ab_X�]bne[̂_ctXf̂Xabb]̀iâb[Xjf_ZX_Z[Xq̀]p[b_Xcnmef__adXcbZ[ind[Xagg̀]h[iXmxX_Z[X\]̂c_̀nb_f]̂X
 âak[̀XâiXs̀bZf_[b_X]̀tXf̂X_Z[Xamc[̂b[X]yXâXagg̀]h[iXq̀]p[b_Xcnmef__adXcbZ[ind[tXjf_ZX̀[ac]̂amd[Xg̀]eg_̂[ccXâiX
f̂XcnbZXc[�n[̂b[XacX_]Xbanc[X̂]Xi[daxXf̂X_Z[X{]̀lX]̀Xf̂X_Z[Xab_fhf_f[cX]yX]_Z[̀X\]̂_̀ab_]̀ctX�[gàa_[X\]̂_̀ab_]̀ctX]̀X_Z[X
uĵ [̀zcX]ĵXy]̀b[crXYZ[X\]̂_̀ab_]̀XcZaddXb]]g[̀a_[Xjf_ZX_Z[X\]̂c_̀nb_f]̂X âak[̀Xf̂X_Z[Xb]]̀if̂a_f]̂X]yX_Z[X
\]̂_̀ab_]̀zcX�Z]gX�̀ajf̂kctXq̀]inb_X�a_atX�aegd[ctXâiXcfefdàXcnmef__adcXjf_ZX̀[da_[iXi]bne[̂_cXcnmef__[iXmxX
]_Z[̀X\]̂_̀ab_]̀cr

STUVW|V§VWẌ]X[�_[̂cf]̂X]yX_fe[XjfddXm[Xk̀â_[iX_]X_Z[X\]̂_̀ab_]̀Xm[banc[X]yXyafdǹ[X_]XZah[XcZ]gXìajf̂kctXg̀]inb_X
ia_atXâiXcaegd[cXcnmef__[iXf̂Xaegd[X_fe[X_]Xadd]jXy]̀X̀[hf[jXmxX_Z[Xs̀bZf_[b_X]̀Xf_cXb]̂cnd_â_cr

STUVW|V©X¥xXcnmef__f̂kX�Z]gX�̀ajf̂kctXq̀]inb_X�a_atX�aegd[ctXâiXcfefdàXcnmef__adctX_Z[X\]̂_̀ab_]̀X̀[g̀[c[̂_cX_]X
_Z[Xuĵ [̀tX\]̂c_̀nb_f]̂X âak[̀tXâiXs̀bZf_[b_tX_Za_X_Z[X\]̂_̀ab_]̀XZacX���X̀[hf[j[iXâiXagg̀]h[iX_Z[etX���X
i[_[̀ef̂[iXâiXh[̀fyf[iXea_[̀fadctXyf[diXe[acǹ[e[̂_cXâiXyf[diXb]̂c_̀nb_f]̂Xb̀f_[̀faX̀[da_[iX_Z[̀[_]tX]̀XjfddXi]Xc]tXâiX
���XbZ[bl[iXâiXb]]̀if̂a_[iX_Z[Xf̂y]̀ea_f]̂Xb]̂_af̂[iXjf_Zf̂XcnbZXcnmef__adcXjf_ZX_Z[X̀[�nf̀[e[̂_cX]yX_Z[X{]̀lXâiX
]yX_Z[X\]̂_̀ab_X�]bne[̂_cr

STUVW|VªXYZ[X\]̂_̀ab_]̀XcZaddXg[̀y]̀eX̂]Xg]̀_f]̂X]yX_Z[X{]̀lXy]̀XjZfbZX_Z[X\]̂_̀ab_X�]bne[̂_cX̀[�nf̀[Xcnmef__adXâiX
[̀hf[jX]yX�Z]gX�̀ajf̂kctXq̀]inb_X�a_atX�aegd[ctX]̀XcfefdàXcnmef__adctXn̂_fdX_Z[X̀[cg[b_fh[Xcnmef__adXZacXm[[̂X
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STUVTWTXYZ[XYZ\\S]UTXŶ_ỲaTYbScaV̀Tc̀dYeTfĝhVffV][Y]iYSTjTc̀TXYX]cghT[̀fYfaZkkŶTY\TSi]ShTXYWV̀aV[YlmYcZkT[XZSY
XZ_fnY]SYf]][TSYViYSTogVSTXŶ_ỲaTY\S]pSTffY]iYc][f̀Sgc̀V][dYq]YckZVhYi]SYXTkZ_Y]SYc]f̀YfaZkkŶTYZccT\̀TXYZfYZYSTfgk̀Y]iY
STjTc̀TXYfĝhV̀̀ZkYX]cghT[̀fdYriỲaTYbScaV̀Tc̀YVfYSTogVSTXỲ]YSTUVTWỲaTYs][̀SZc̀]StfYfĝhV̀̀ZkYh]STỲaZ[ỲWVcTnỲaTY
s][̀SZc̀]SYfaZkkŶTZSỲaTYc]f̀YZ[XYTu\T[fTYZff]cVZ̀TXYWV̀aYfgcaYZXXV̀V][ZkYSTUVTWYZfYfT̀Yi]S̀aYV[ỲaTYvS]jTc̀YwZ[gZkd

xyz{|}{~Y�aTY�]S�YfaZkkŶTYV[YZcc]SXZ[cTYWV̀aYZ\\S]UTXYfĝhV̀̀ZkfYTucT\̀ỲaZ̀ỲaTYs][̀SZc̀]SYfaZkkY[]̀ŶTYSTkVTUTXY]iY
STf\][fV̂VkV̀_Yi]SYXTUVZ̀V][fYiS]hYSTogVSThT[̀fY]iỲaTYs][̀SZc̀Y�]cghT[̀fŶ_ỲaTYbScaV̀Tc̀tfYZ\\S]UZkY]iY�a]\Y
�SZWV[pfnYvS]Xgc̀Y�Z̀ZnY�Zh\kTfY]SYfVhVkZSYfĝhV̀̀ZkfYg[kTffỲaTYs][̀SZc̀]SYaZfYf\TcViVcZkk_YV[i]ShTXỲaTY
s][f̀Sgc̀V][YwZ[ZpTSYZ[XYbScaV̀Tc̀YV[YWSV̀V[pY]iYfgcaYXTUVZ̀V][YZ̀ỲaTỲVhTY]iYfĝhV̀̀ZkYZ[XY�l�ỲaTYbScaV̀Tc̀YaZfY
pVUT[YWSV̀̀T[YZ\\S]UZkỲ]ỲaTYf\TcViVcYXTUVZ̀V][YZfYZYhV[]SYcaZ[pTYV[ỲaTY�]S�nY]SY���YZYsaZ[pTY�SXTSY]SYs][f̀Sgc̀V][Y
saZ[pTY�VSTc̀VUTYaZfŶTT[YVffgTXYZg̀a]SV�V[pỲaTYXTUVZ̀V][dY�aTYs][̀SZc̀]SYfaZkkY[]̀ŶTYSTkVTUTXY]iYSTf\][fV̂VkV̀_Yi]SY
TSS]SfY]SY]hVffV][fYV[Y�a]\Y�SZWV[pfnYvS]Xgc̀Y�Z̀ZnY�Zh\kTfY]SYfVhVkZSYfĝhV̀̀ZkfŶ_ỲaTYbScaV̀Tc̀tfYZ\\S]UZkY
àTST]id

xyz{|}{�Y�aTYs][̀SZc̀]SYfaZkkYXVSTc̀Yf\TcViVcYZ̀̀T[̀V][nYV[YWSV̀V[pY]SY][YSTfĝhV̀̀TXY�a]\Y�SZWV[pfnYvS]Xgc̀Y�Z̀ZnY
�Zh\kTfY]SYfVhVkZSYfĝhV̀̀ZkfnỲ]YSTUVfV][fY]̀aTSỲaZ[Ỳa]fTYSTogTf̀TXŶ_ỲaTYs][f̀Sgc̀V][YwZ[ZpTSYZ[XYbScaV̀Tc̀Y][Y
\STUV]gfYfĝhV̀̀ZkfdYr[ỲaTYẐfT[cTY]iYfgcaYWSV̀̀T[Y[]̀VcTnỲaTYbScaV̀Tc̀tfYZ\\S]UZkY]iYZYSTfĝhVffV][YfaZkkY[]̀YZ\\k_Ỳ]Y
fgcaYSTUVfV][fdYeTfĝhVffV][Y]iYSTjTc̀TXYX]cghT[̀fYfaZkkŶTY\TSi]ShTXYWV̀aV[ỲT[Y�lm�YcZkT[XZSYXZ_fdYq]YckZVhYi]SY
XTkZ_Y]SYc]f̀YfaZkkŶTYZccT\̀TXYZfYZYSTfgk̀Y]iYSTjTc̀TXYX]cghT[̀fd

xyz{|}{|�Y�aTYs][̀SZc̀]SYfaZkkY[]̀ŶTYSTogVSTXỲ]Y\S]UVXTY\S]iTffV][ZkYfTSUVcTfỲaZ̀Yc][f̀V̀g̀TỲaTY\SZc̀VcTY]iY
ZScaV̀Tc̀gSTY]SYT[pV[TTSV[pYg[kTffYfgcaYfTSUVcTfYZSTYf\TcViVcZkk_YSTogVSTXŶ_ỲaTYs][̀SZc̀Y�]cghT[̀fYi]SYZY\]S̀V][Y]iY
àTY�]S�Y]SYg[kTffỲaTYs][̀SZc̀]SY[TTXfỲ]Y\S]UVXTYfgcaYfTSUVcTfYV[Y]SXTSỲ]YcZSS_Y]g̀ỲaTYs][̀SZc̀]StfYSTf\][fV̂VkV̀VTfY
i]SYc][f̀Sgc̀V][YhTZ[fnYhT̀a]XfnỲTca[VogTfnYfTogT[cTfYZ[XY\S]cTXgSTfdY�aTYs][̀SZc̀]SYfaZkkY[]̀ŶTYSTogVSTXỲ]Y
\S]UVXTY\S]iTffV][ZkYfTSUVcTfYV[YUV]kZ̀V][Y]iYZ\\kVcẐkTYkZWd

xyz{|}{|�{|YriY\S]iTffV][ZkYXTfVp[YfTSUVcTfY]SYcTS̀ViVcZ̀V][fŶ_YZYXTfVp[Y\S]iTffV][ZkYSTkZ̀TXỲ]Yf_f̀ThfnYhZ̀TSVZkfnY]SY
TogV\hT[̀YZSTYf\TcViVcZkk_YSTogVSTXY]iỲaTYs][̀SZc̀]SŶ_ỲaTYs][̀SZc̀Y�]cghT[̀fnỲaTY�W[TSYZ[XỲaTYbScaV̀Tc̀YWVkkY
f\TcVi_YZkkY\TSi]ShZ[cTYZ[XYXTfVp[YcSV̀TSVZỲaZ̀YfgcaYfTSUVcTfYhgf̀YfZ̀Vfi_dY�aTYs][̀SZc̀]SYfaZkkŶTYT[̀V̀kTXỲ]YSTk_Yg\][Y
àTYZXTogZc_YZ[XYZccgSZc_Y]iỲaTY\TSi]ShZ[cTYZ[XYXTfVp[YcSV̀TSVZY\S]UVXTXYV[ỲaTYs][̀SZc̀Y�]cghT[̀fdY�aTY
s][̀SZc̀]SYfaZkkYcZgfTYfgcaYfTSUVcTfY]SYcTS̀ViVcZ̀V][fỲ]ŶTY\S]UVXTXŶ_YZ[YZ\\S]\SVZ̀Tk_YkVcT[fTXYXTfVp[Y\S]iTffV][ZknY
Wa]fTYfVp[Z̀gSTYZ[XYfTZkYfaZkkYZ\\TZSY][YZkkYXSZWV[pfnYcZkcgkZ̀V][fnYf\TcViVcZ̀V][fnYcTS̀ViVcZ̀V][fnY�a]\Y�SZWV[pfnYZ[XY
]̀aTSYfĝhV̀̀ZkfY\ST\ZSTXŶ_YfgcaY\S]iTffV][ZkdY�a]\Y�SZWV[pfnYZ[XY]̀aTSYfĝhV̀̀ZkfYSTkZ̀TXỲ]ỲaTY�]S�nYXTfVp[TXY]SY
cTS̀ViVTXŶ_YfgcaY\S]iTffV][ZknYViY\ST\ZSTXŶ_Y]̀aTSfnYfaZkkŶTZSYfgcaY\S]iTffV][ZktfYWSV̀̀T[YZ\\S]UZkYWaT[YfĝhV̀̀TXỲ]Y
àTYbScaV̀Tc̀dY�aTY�W[TSYZ[XỲaTYbScaV̀Tc̀YfaZkkŶTYT[̀V̀kTXỲ]YSTk_Yg\][ỲaTYZXTogZc_YZ[XYZccgSZc_Y]iỲaTYfTSUVcTfnY
cTS̀ViVcZ̀V][fnYZ[XYZ\\S]UZkfY\TSi]ShTXY]SY\S]UVXTXŶ_YfgcaYXTfVp[Y\S]iTffV][ZkfnY\S]UVXTXỲaTY�W[TSYZ[XYbScaV̀Tc̀Y
aZUTYf\TcViVTXỲ]ỲaTYs][̀SZc̀]SỲaTY\TSi]ShZ[cTYZ[XYXTfVp[YcSV̀TSVZỲaZ̀YfgcaYfTSUVcTfYhgf̀YfZ̀Vfi_dYvgSfgZ[̀Ỳ]ỲaVfY
�Tc̀V][Y�dl�dlmnỲaTYbScaV̀Tc̀YWVkkYSTUVTWYZ[XYZ\\S]UTY]SỲZ�TY]̀aTSYZ\\S]\SVZ̀TYZc̀V][Y][YfĝhV̀̀ZkfY][k_Yi]SỲaTY
kVhV̀TXY\gS\]fTY]iYcaTc�V[pYi]SYc][i]ShZ[cTYWV̀aYV[i]ShZ̀V][YpVUT[YZ[XỲaTYXTfVp[Yc][cT\̀YTu\STffTXYV[ỲaTYs][̀SZc̀Y
�]cghT[̀fd

xyz{|}{|�{}YriỲaTYs][̀SZc̀Y�]cghT[̀fYSTogVSTỲaTYs][̀SZc̀]StfYXTfVp[Y\S]iTffV][ZkỲ]YcTS̀Vi_ỲaZ̀ỲaTY�]S�YaZfŶTT[Y
\TSi]ShTXYV[YZcc]SXZ[cTYWV̀aỲaTYXTfVp[YcSV̀TSVZnỲaTYs][̀SZc̀]SYfaZkkYigS[VfaYfgcaYcTS̀ViVcZ̀V][fỲ]ỲaTYs][f̀Sgc̀V][Y
wZ[ZpTSYZ[XYbScaV̀Tc̀YZ̀ỲaTỲVhTYZ[XYV[ỲaTYi]ShYf\TcViVTXŶ_ỲaTYbScaV̀Tc̀d

xyz{|}{||Y�aTYbScaV̀Tc̀tfYSTUVTWY]iỲaTYs][̀SZc̀]StfYfĝhV̀̀ZkfYWVkkŶTYkVhV̀TXỲ]YTuZhV[Z̀V][Y]iYZ[YV[V̀VZkYfĝhV̀̀ZkY
Z[XY][TYSTfĝhV̀̀ZkdY�aTY�W[TSYVfYT[̀V̀kTXỲ]Y]̂ Z̀V[YSTVĥ gSfThT[̀YiS]hỲaTYs][̀SZc̀]SYi]SYZh]g[̀fY\ZVXỲ]ỲaTY
bScaV̀Tc̀Yi]SYTUZkgZ̀V][Y]iYZXXV̀V][ZkYSTfĝhV̀̀Zkfd

xyz{|zy���y��y����
xyz{|z{|Y�aTY�W[TSYfaZkkY[]̀ŶTYkVẐkTỲ]ỲaTYs][̀SZc̀]SnYfĝc][̀SZc̀]SfY]iYZ[_ỲVTSnYfg\\kVTSfnỲaTVSYTh\k]_TTfY]SY
Z[_][TYTkfTYWV̀aYSTf\Tc̀Ỳ]ỲaTYc][XV̀V][Y]iỲaTYvS]jTc̀YfV̀TdY�aTY�W[TSYfaZkkYaZUTỲaTYSVpàỲ]YSTigfTYZXhV̀̀Z[cTỲ]ỲaTY
fV̀TỲ]YZ[_YZpT[̀Y]SYTh\k]_TTY]iỲaTYs][̀SZc̀]SnYV̀fYfĝc][̀SZc̀]SfY]iYZ[_ỲVTSnY]SYV̀fYfg\\kVTSfYWa]fTY\STfT[cTỲaTY
�W[TSYXTThfYa]f̀VkTỲ]ỲaTY�W[TStfYV[̀TSTf̀fdY�aTYs][̀SZc̀]SYfaZkkYc][iV[TY]\TSZ̀V][fYZ̀ỲaTYfV̀TỲ]YZSTZfY\TShV̀̀TXŶ_Y
Z\\kVcẐkTYkZWfnYf̀Z̀g̀TfnY]SXV[Z[cTfnYc]XTfnYSgkTfYZ[XYSTpgkZ̀V][fnYZ[XYkZWigkY]SXTSfY]iY\ĝkVcYZg̀a]SV̀VTfYZ[XỲaTY
s][̀SZc̀Y�]cghT[̀fYZ[XYfaZkkY[]̀Yg[STZf][Ẑk_YT[cgĥ TSỲaTYfV̀TYWV̀aYhZ̀TSVZkfY]SYTogV\hT[̀dY�aTYgfTY]iỲaTY
�W[TStfYZffT̀fYZ[XY\S]\TS̀_YZSTYTùSThTk_YkVhV̀TXdY�aTYs][̀SZc̀]SYfaZkkYigkk_Yc]h\STaT[XỲaTYV[̀T[̀Y]iỲaTYs][̀SZc̀Y
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STUVWXYZ[\]X̂Z_̀ỲYa\ZT\[̀ZX\_Yb\cV̀db̀Ya\d̀ẀZ_Z̀TY[\̀YUdVb̀Yae\f̀ZgTVZ\d̀ẀZ_Z̀TYe\S̀h̀[̀TY\i\j]XÙk̀U_Z̀TY[\[XUZ̀TY[e\
ZgX\]g_[Xb\UTY[ẐVUZ̀TY\]d_Ye\_Yb\ZgX\[̀ZX\[_kXZl\_Yb\dTà[Z̀U[\]d_Ym[no

pqrstrsu\vgX\wTYẐ_UZT̂\[g_dd\UTT̂b̀Y_ZX\ZgX\wTYẐ_UZT̂x[\T]X̂_Z̀TY[\f̀Zge\_Yb\[XUV̂X\ZgX\_]]̂Th_d\Tke\ZgX\wTY[ẐVUZ̀TY\
y_Y_aX̂\cXkT̂X\V[̀Ya\_Yl\]T̂Z̀TY\Tk\ZgX\[̀ZXo

pqrstrsr\vgX\wTYẐ_UZT̂\[g_dd\]X̂kT̂W\_Yb\[g_dd\XY[V̂X\Zg_Z\_dd\jVcUTYẐ_UZT̂[\_Yb\[V]]d̀X̂[\]X̂kT̂W\_dd\zT̂{\̀Y\_\
W_YYX̂\Zg_Z\]X̂ẀZ[\̂X_[TY_cdX\_UUX[[\ZT\ZgX\|̂T}XUZ\[̀ZX\_Yb\ZT\_dd\_b}_UXYZ\]̂XẀ[X[o\vgX\wTYẐ_UZT̂\[g_dd\YTZe\_Yb\
[g_dd\YTZ\]X̂ẀZ\_Yl\jVcUTYẐ_UZT̂\T̂\[V]]d̀X̂\ZTe\UTYbVUZ\ZgX\zT̂{\̀Y\_\W_YYX̂\Zg_Z\b̀[ZV̂c[\T̂\Zg_Z\UTVdb\cX\
X̂_[TY_cdl\_YZ̀Ù]_ZXb\ZT\b̀[ZV̂c\T]X̂_Z̀TY[\_Yb\]X̂[TY[\dTU_ZXb\̀Y\T̂\TY\]T̂Z̀TY[\Tk\ZgX\[̀ZX\YTZ\_kkXUZXb\cl\ZgX\zT̂{o\
vgX\TUUV]̀Xb\]T̂Z̀TY\Tk\_Yl\Tk\ZgX\~fYX̂x[\cV̀db̀Ya[\[g_dd\_df_l[\UTW]dl\f̀Zg\ZgX\ẀỲWVW\̂X�V̀̂XWXYZ[\YXUX[[_̂l\
ZT\W_̀YZ_̀Y\_\UX̂Z̀k̀U_ZX\Tk\TUUV]_YUlo

pqrstrs�\wTY[ẐVUZ̀TY\�VdX[\_Yb\�XaVd_Z̀TY[o\vgX\kTddTf̀Ya\̂VdX[\_Yb\̂XaVd_Z̀TY[\[g_dd\cX\Tc[X̂hXb\_Yb\XYkT̂UXb\cl\
_dd\wTYẐ_UZT̂[\̀Y\UTYYXUZ̀TY\f̀Zg\_dd\]g_[X[\Tk\ZgX\zT̂{�

st �Y\_UUT̂b_YUX\f̀Zg\�Xf\�T̂{\jZ_ZX\d_fe\[WT{̀Ya\̀[\]̂Tg̀c̀ZXb\_YlfgX̂X\TY\[UgTTd\]̂T]X̂Zlo\\
�̀Td_ZT̂[\f̀dd\cX\[Vc}XUZ\ZT\_̂̂X[Z\_Yb�T̂\k̀YX\Tk\�ie���\]X̂\TUUV̂̂XYUXo\�T\_dUTgTd̀U\cXhX̂_aX[\T̂\
UTYẐTddXb\[Vc[Z_YUX[\_̂X\]X̂ẀZZXb\TY\[UgTTd\]̂T]X̂Zle\_Yb\]X̂[TY[\VYbX̂\ZgX\̀YkdVXYUX\Tk\_dUTgTd̀U\
cXhX̂_aX[\T̂\UTYẐTddXb\[Vc[Z_YUX[\W_l\YTZ\XYZX̂\̀Y\T̂\̂XW_̀Y\TY\[UgTTd\]̂T]X̂Zlo

su �Y\_UUT̂b_YUX\f̀Zg\ZgX\�ỲZXb\jZ_ZX[\�VY��̂XX\jUgTTd\�TYX[\�UZ\Tk\i���e\YT\k̀̂X_̂W[\_̂X\]X̂ẀZZXb\
f̀Zg̀Y\ie���\kXXZ\Tk\_Yl\[UgTTd\cV̀db̀Yae\f̀Zg\UX̂Z_̀Y\d̀ẀZXb\X�UX]Z̀TY[\_[\[XZ\kT̂Zg\ZgX̂X̀Yo\�Y\_bb̀Z̀TY\
ZT\[VUg\d̀ẀZ_Z̀TY[e\YT\k̀̂X_̂W[\[g_dd\cX\ĉTVagZ\TY\[UgTTd\]̂T]X̂Zl\f̀ZgTVZ\ZgX\~fYX̂x[\X�]̂X[[\]̂̀T̂\
UTY[XYZo

sr �]]̂T]̂̀_ZX\]̂TZXUZ̀hX\aX_̂\mg_̂b\g_Z[e\[_kXZl\[gTX[e\aTaadX[e\XZUon\_̂X\ZT\cX\fT̂Y\_[\̂X�V̀̂Xb\cl\~j��\
[Z_Yb_̂b[e\ZgX\�Xf\�T̂{\jZ_ZX\SX]_̂ZWXYZ\Tk\�_cT̂e\_Yb\]̂VbXYZ\]̂_UZ̀UXo\jg̀̂Z[\_̂X\ZT\cX\fT̂Y\_Z\_dd\
Z̀WX[o\�T\[gT̂Z\]_YZ[\_̂X\]X̂ẀZZXbo\

s� �Yl\]X̂[TY\fgT\V[X[\̀Y_]]̂T]̂̀_ZX\d_YaV_aXe\T̂\fgT\̀[\b̀[̂V]Z̀hX\ZT\ZgX\[UgTTd\XYh̀̂TYWXYZe\f̀dd\cX\
c_YYXb\k̂TW\ZgX\[̀ZXo

o� vgX\wTYẐ_UZT̂x[\]X̂[TYYXd\[g_dd\YTZ\UTYhX̂[X\f̀Zg\[UgTTd\XW]dTlXX[e\[ZVbXYZ[\_Yb\T̂\dTU_d\̂X[̀bXYZ[o
s� �dd\]X̂[TY[\TY\ZgX\|̂T}XUZ\[̀ZX\f̀dd\UTW]dl\f̀Zg\_dd\̂X_[TY_cdX\̀Y[ẐVUZ̀TY[\̂Xa_̂b̀Ya\UTYbVUZ\_Yb\

[_kXZl\fg̀Ug\_̂X\àhXY\cl\ZgX\�̂Ug̀ZXUZe\ZgX\wTY[ẐVUZ̀TY\y_Y_aX̂\T̂\ZgX\~fYX̂x[\[UgTTd\
_bẀỲ[Ẑ_ZT̂[o

s� �dd\UTY[ẐVUZ̀TY\W_ZX̂̀_d[\[g_dd\cX\[ZT̂Xb\̀Y\_\[_kX\_Yb\[XUV̂X\W_YYX̂o\�T\bXd̀hX̂̀X[\f̀dd\cX\_ddTfXb\
bV̂̀Ya\[UgTTd\cV[\b̂T]\Tkk\T̂\]̀U{\V]\gTV̂[\_[\bXZX̂ẀYXb\cl\ZgX\~fYX̂o\�dd\bXd̀hX̂̀X[\[g_dd\cX\
[UgXbVdXb\_Yb\UTT̂b̀Y_ZXb\f̀Zg\ZgX\wTY[ẐVUZ̀TY\y_Y_aX̂\_Yb\ZgX\~fYX̂x[\[XUV̂̀Zl\bX]_̂ZWXYZo\
�YX�]XUZXb\T̂\VYUTT̂b̀Y_ZXb\bXd̀hX̂̀X[\W_l\cX\ZV̂YXb\_f_l\cl\ZgX\~fYX̂\T̂\ZgX\wTY[ẐVUZ̀TY\
y_Y_aX̂\_Z\ZgX\b̀[ÛXZ̀TY\T̂\YXUX[[̀Zl\Tk\ZgX\~fYX̂o\vgX\~fYX̂x[\XYkT̂UXWXYZ\Tk\Zg̀[\]̂Th̀[̀TY\[g_dd\
YTZ\cX\UTY[ẐVXb\cl\ZgX\wTYẐ_UZT̂\T̂\jVcUTYẐ_UZT̂\_[\ZgX\c_[̀[\kT̂\_\Ud_̀W\Tk\bXd_l\̀Y\Z̀WX\T̂\
WTYXZ_̂l\b_W_aX[\_ddXaXb\ZT\g_hX\cXXY\̀YUV̂̂Xb\_[\_\̂X[VdZ\Tk\̂XkV[_d\Tk\bXd̀hX̂lo

o� �[X\Tk\ZgX\X�̀[Z̀Ya\cV̀db̀Ya\k_Ùd̀Z̀X[\bV̂̀Ya\UTY[ẐVUZ̀TY\̀[\]̂Tg̀c̀ZXbe\[]XÙk̀U_ddl\̀YUdVb̀Ya\ZT̀dXZ\
T̂TW[e\ZXdX]gTYX[\_Yb\f_ZX̂\kTVYZ_̀Y[o\

o� vgX\wTYẐ_UZT̂x[\[UgXbVdX\[g_dd\_ddTf\kT̂\cd_U{TVZ\b_ZX[\bV̂̀Ya\fg̀Ug\YT\YT̀[l\zT̂{\f̀dd\cX\_ddTfXbe\
_[\bXZX̂ẀYXb\cl\ZgX\wTY[ẐVUZ̀TY\y_Y_aX̂o\vgX\wTYẐ_UZT̂\W_l\UTY[VdZ\ZgX\~fYX̂x[\[UgTTd\U_dXYb_̂\
kT̂\_dd\ZX[Z\_Yb\X�_ẀY_Z̀TY\b_ZX[e\cVZ\ZgX[X\b_ZX[\_̂X\[Vc}XUZ\ZT\Ug_YaXo

st� vT\a_̀Y\_UUX[[\ZT\ZgX\zT̂{e\XYẐ_YUX[\_Yb\]_̂{̀Ya\_̂X_[\f̀dd\cX\bX[̀aY_ZXb\cl\ZgX\~fYX̂\kT̂\ZgX\
wTYẐ_UZT̂x[\V[Xo\�Yl\hXg̀UdX[\T̂\ẐVU{[\̀Y\YTY�bX[̀aY_ZXb\_̂X_[\W_l\cX\ZTfXb\_Z\ZgX\wTYẐ_UZT̂x[\
X�]XY[Xo\�_ZX[\[g_dd\_df_l[\cX\dTU{Xb\VYdX[[\_\fT̂{X̂\̀[\̀Y\_ZZXYb_YUX\ZT\]̂XhXYZ\VY_VZgT̂̀�Xb\XYẐlo

stt jgTVdb\̀Z\cXUTWX\YXUX[[_̂l\ZT\TcZ_̀Y\_UUX[[\ZT\ZgX\X�̀[Z̀Ya\cV̀db̀Ya\bV̂̀Ya\UTY[ẐVUZ̀TY\gTV̂[\kT̂\
WX_[V̂XWXYZ[\T̂\TZgX̂\YTY�b̀[̂V]Z̀hX\fT̂{e\ZgX\wTYẐ_UZT̂\[g_dd\cX\X[UT̂ZXb\cl\ZgX\wTY[ẐVUZ̀TY\
y_Y_aX̂o\\

stu �dd\]X̂[TY[\WV[Z\fX_̂\]gTZT\̀bXYZ̀k̀U_Z̀TY\c_baX[\_Z\_dd\Z̀WX[\fg̀dX\fT̂{̀Ya\_Z\ZgX\[̀ZXo\�bXYZ̀k̀U_Z̀TY\
c_baX[\WV[Z\cX\]̂Th̀bXb\cl\ZgX\wTYẐ_UZT̂\kT̂\̀Z[\]X̂[TYYXde\̀YUdVb̀Ya\[VcUTYẐ_UZT̂[e\UTY[VdZ_YZ[e\
h̀[̀ZT̂[\_Yb\TZgX̂[o

str �T\_[cX[ZT[\UTYZ_̀ỲYa\]̂TbVUZ[\_̂X\ZT\cX\V[Xb\_YlfgX̂X\TY\Zg̀[\|̂T}XUZo
st� �T\dX_b\UTYZ_̀ỲYa\]̂TbVUZ[\_̂X\ZT\cX\V[Xb\_YlfgX̂X\TY\Zg̀[\|̂T}XUZo
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STU VWXYWZ[W\]̂ _̀aYWZW\Wb[c̀_d\ZbY\e[f̂Z̀[_W\[a\̂ee\g_[c_\̂WXYWZ[W\XŶh̀_d\]̂ZYh̀̂eW\̂hY\̂î è̂XeY\̀_\Ŷfb\
Xj̀ek̀_dl\̂_k\Wb[jek\XY\f[_WjeZYk\mh̀[h\Z[\ZbY\f[]]Y_fY]Y_Z\[a\̂_n\c[hgl\̀_fejk̀_d\XjZ\_[Z\è]̀ZYk\Z[\
kY][èZ̀[_o

STp qY][èZ̀[_\̀W\Z[\[ffjh\[_en\cbY_\ZbY\Xj̀ek̀_d\̀W\j_[ffjm̀Yko\qjWZ\m̂hZ̀Z̀[_W\̂_k\_Yd̂Z̀iY\̂̀h\̂hY\Z[\XY\
_̀WẐeeYk\mh̀[h\Z[\f[]]Y_f̀_d\kY][èZ̀[_o\rbY\s[_ZĥfZ[h\]jWZ\[XẐ̀_\s[_WZhjfZ̀[_\t _̂̂dYh\̂mmh[îe\
[_\kjWZ\m̂hZ̀Z̀[_W\̂_k\_Yd̂Z̀iY\̂̀h\mh̀[h\Z[\f[]]Y_f̀_d\kY][èZ̀[_\c[hgo\qYXh̀W\Wb̂ee\XY\hY][iYk\Xn\
jẀ_d\̂_\Y_fe[WYk\fbjZY\[h\Ẁ]̀êh\WŶeYk\WnWZY]o

STu v̂wxh̀[h\Z[\ZbY\f[]]Y_fY]Y_Z\[a\y[hgl\ZbY\s[_ZĥfZ[h\]jWZ\WjX]̀Z\f[_WZhjfZ̀[_\mê_Wl\cb̀fb\Wb[c\
ZbY\e[f̂Z̀[_\[a\kjWZ\m̂hZ̀feYWl\Yzb̂jWZ\{\ahYWb\̂̀h\â_W\̂_k\kYWfh̀XY\̀_\kYẐ̀e\ZbY\[mYĥZ̀[_\mh[fYkjhYW\
kjh̀_d\kY][èZ̀[_\̂_k\f[_WZhjfZ̀[_\cb̀fb\]̂n\dY_YĥZY\kjWZo
vXwVee\Y_Zĥ_fYW\Z[\fêWWh[[]W\Wb̂ee\XY\WŶeYk\c̀Zb\̂Z\eŶWZ\|\]̀eo\m[enYZbneY_Y\WbYYZ̀_d\Z[\mhYiY_Z\kjWZ\
fhŶZYk\Xn\kY][èZ̀[_\̂_k\f[_WZhjfZ̀[_\c[hg\ah[]\Y_ZYh̀_d\ZbY\fêWWh[[]Wo\}_Zĥ_fYW\̂_k\YdhYWW\Z[\ZbY\
c[hg\~[_Y\Wb̂ee\XY\f[iYhYk\c̀Zb\̂\Zh̀meY\aêm\|\]̀eo\m[enYZbneY_Y\k[[hĉn\Z[\̂ee[c\̂ffYWW\Z[\ZbY\̂hŶ\
c̀Zb[jZ\ZbY\hYeŶWY\[a\kjWZo\rbY\s[_ZĥfZ[h\̀Wl\̂kk̀Z̀[_̂eenl\hYWm[_ẀXeY\a[h\̂ee\kYXh̀W\̂_k\kjWZ\
_̀àeZĥZ̀_d\̂k�̂fY_Z\̂_k\j_k̀WZjhXYk\̂hŶW\[a\ZbY\Xj̀ek̀_do
vfw�bjZ\k[c_\̂_k\e[fg\[jZ\̂ee\YeYfZh̀f̂e\̂_k\��Vs\̀_\ZbY\c[hg\̂hŶo\sjZl\f̂ml\̂_k\WŶe\̂ee\kjfZ\c[hg\
cbYhY\̀Z\Y_ZYhW\ZbY\c[hg\̂hŶ\ah[]\̂_[ZbYh\Wm̂fYo\Vee\kjfZ\c[hg\̂_k\f[_kj̀Z\c̀Zb̀_\ZbY\Wm̂fY\Wb̂ee\XY\
hY][iYk\kjh̀_d\kY][èZ̀[_\c[hgo
vkwrbY\s[_ZĥfZ[h\Wb̂ee\̀_WẐee\kjWZ\mh[ZYfZ̀[_\X̂hh̀YhW\̂_k\m[en\WbYYZ̀_do\rbYhY\Wb̂ee\XY\_[\[h\
]̀_̀]j]\k̂]̂dY\Z[\̂k�̂fY_Z\WjhâfYWo\rbY\s[_ZĥfZ[h\̀W\hYWm[_ẀXeY\Z[\hYm̂ h̀\̂_n\k̂]̂dY\Z[\Yz̀WZ̀_d\
WjhâfYWo\

ST� x̂ _̀Z̀_d\[h\[ZbYh\fbY]̀f̂e\̂mmèf̂Z̀[_W\Wb̂ee\XY\k[_Y\̀_\ZbY\�c_Yh�W\Yz̀WZ̀_d\Xj̀ek̀_d\[_en\cbY_\̀Z\̀W\
j_[ffjm̀Yko\�Z[ĥdY\[a\fbY]̀f̂eW\̂_k\m̂ _̀Z̀_d\Wb̂ee\XY\[jZẀkY\ZbY\�c_Yh�W\Yz̀WZ̀_d\[h\_Yc\WZhjfZjhYWl\
_̂k\Wb̂ee\a[ee[c\]̂_jâfZjhYh�W\WZ[ĥdY\dj̀kYè_YWo

ST� �zndY_\[h\[ZbYh\d̂W\f[_Ẑ̀_YhW\Wb̂ee\XY\mh[mYhen\WZ[hYk\̂_k\WYfjhYk\mYh\���V\hY�j̀hY]Y_ZWl\Z[\ZbY\
ŴZ̀WâfZ̀[_\[a\ZbY\s[_WZhjfZ̀[_\t _̂̂dYho\�̂ èjhY\Z[\k[\W[\c̀ee\hYWjeZ\̀_\̂\����\X̂fg�fb̂hdYl\mYh\
[ffjhhY_fYo

��� rbY\s[_ZĥfZ[h\̀W\hYWm[_ẀXeY\a[h\feŶ_̀_d\̀ZW\[c_\]̂ZYh̀̂eW\̂_k\kYXh̀Wo\�̂ èjhY\Z[\]̂ _̀Ẑ̀_\̂\feŶ_\
c[hg\ẀZY\k̂ èn\c̀ee\hYWjeZ\̀_\[ZbYhW\mYha[h]̀_d\ZbY\c[hg\̂Z\ZbY\�c_Yh�W\hY�jYWZl\̂_k\ZbY\s[_ZĥfZ[h\c̀ee\
XY\X̂fgfb̂hdYk\a[h\ZbY\feŶ_̀_d\f[WZ\mejW\f[_WZhjfZ̀[_\̂k]̀_̀WZĥZ̀[_\aYYWo\rb̀W\]̂n\XY\k[_Y\c̀Zb[jZ\
ZbY\Znm̀f̂e\��k̂n\_[Z̀fY\Z[\ZbY\s[_ZĥfZ[ho

S�T rbY\s[_ZĥfZ[h\]jWZ\WY_k\̂\�ĵèàYk\hYmhYWY_ẐZ̀iYl\g_[ceYkdŶXeY\̀_\ZbY\xh[�YfZ\̂_k\̂jZb[h̀~Yk\Z[\
]̂gY\kYf̀Ẁ[_W\[_\XYb̂ea\[a\ZbY\s[_ZĥfZ[hl\Z[\YiYhn\xh[�YfZ\]YYZ̀_do

S�� rbY\s[_ZĥfZ[h\Wb̂ee\f[[mYĥZY\c̀Zb\ZbY\�c_Yh�W\Wfb[[e\mh̀_f̀m̂e\̂_k\fjWZ[k̀̂e\WẐaa�\b[cYiYhl\̀a\̂_n\
k̂k̀Z̀[_̂e\c[hg\̀W\hY�jYWZYk\ZbY\s[_ZĥfZ[h\Wb̂ee\_[Z\mh[fYYk\j_eYWW\ch̀ZZY_\̂mmh[îe\̀W\hYfỲiYk\ah[]\
ZbY\�c_Yho\rbY\s[_ZĥfZ[h\c̀ee\_[Z\XY\f[]mY_ŴZYk\a[h\̂_n\̂kk̀Z̀[_̂e\c[hg\mYha[h]Yk\c̀Zb[jZ\ZbY\
�c_Yh�W\mh̀[h\ch̀ZZY_\̂mmh[îeo

S�� qYèiYh̀YW\WY_Z\Z[\ZbY\xh[�YfZ\ẀZY\c̀ee\_[Z\XY\Ẁd_Yk\a[h\[h\j_e[̂kYk\Xn\ZbY\�c_Yho\rbYn\c̀ee\XY\k̀hYfZYk\
Z[\ZbY\f[_WZhjfZ̀[_\ẀZY\̂_k\̀a\_[\Y]me[nYY\̀W\[_\ẀZYl\ZbY\kYèiYhn\c̀ee\XY\hY�YfZYkl\̂Z\ZbY\s[_ZĥfZ[h�W\
YzmY_WYo

S�� rbY\�Y_Yĥe\s[_WZhjfZ̀[_\s[_ZĥfZ[h\Wb̂ee\XY\hYWm[_ẀXeY\a[h\]̂ _̂d̀_d\kjWZ\̂_k\k̀hZo\�_\ZbY\YzZYh̀[hl\
ẀZY\Wb̂ee\XY\ĉZYhYk\k[c_\ahY�jY_Zen\Z[\mhYiY_Z\kjWZ\fe[jkW\ah[]\h̀Ẁ_do\�ZhYYZW\Wb̂ee\XY\]̂ _̀Ẑ̀_Yk\
feŶ_\mYh\ZbY\s[_WZhjfZ̀[_\t _̂̂dYh�W\hY�jYWZo

S�U Vee\b[Z\Ẑh\h[[à_d\Wb̂ee\XY\̀_WẐeeYk\̂aZYh\Wfb[[e\b[jhW\[h\[_\cYYgY_kW�b[èk̂nW\[_eno\�YZZeYW\Wb̂ee\_[Z\
XY\èZ\j_Z̀e\̂ee\WZjkY_ZW\b̂iY\eYaZ\ZbY\�c_Yh�W\Xj̀ek̀_do

S�p rbY\s[_ZĥfZ[h\Wb̂ee\WjX]̀Z\̂\cYYgen\c[hg\WfbYkjeY\̀_k̀f̂Z̀_d\c[hgk̂nWl\c[hg\b[jhW\̂_k\]̂_m[cYh\
êe[f̂Z̀[_o

S�u �[\WZ[ĥdY\[a\]̂ZYh̀̂eW\c̀ee\XY\mYh]̀ZZYk\c̀Zb̀_\ZbY\�c_Yh�W\Xj̀ek̀_dW\̂Z\̂_n\Z̀]Y\kjh̀_d\f[_WZhjfZ̀[_o\
rbY\s[_ZĥfZ[h\]jWZ\mh[ìkY\YzZYh̀[h\WZ[ĥdY\f[_Ẑ̀_YhW\cbY_\hY�j̀hYko\rbY\s[_ZĥfZ[h\Wb̂ee\XY\
hYWm[_ẀXeY\a[h\WYfjh̀_d\̂mmh[mh̀̂ZY\Wm̂fY\a[h\̀ZW\]̂ZYh̀̂e\c̀Zb\ZbY\s[_WZhjfZ̀[_\t _̂̂dYh\mh̀[h\Z[\
kYèiYhno\�̀_̂e\e[f̂Z̀[_\[a\WZ[ĥdY\f[_Ẑ̀_YhW\Wb̂ee\XY\kYZYh]̀_Yk\Xn\ZbY\�c_Yh\̂_k�[h\s[_WZhjfZ̀[_\
t _̂̂dYho\�a\̀_Wjaàf̀Y_Z\Wm̂fY\̀W\̂î è̂XeY\[_\ZbY\ẀZYl\ZbY\s[_ZĥfZ[h\Wb̂ee\mh[ìkY\e[f̂e\[aa�ẀZY\WZ[ĥdYl\
WZ[ĥdY\f[_Ẑ̀_YhWl\YZfo\̂Z\̀ZW\[c_\f[WZ\̂_k\YzmY_WYo\�b[jek\̂_n\[a\ZbY\]̂ZYh̀̂e\WZ[hYk\[_�ẀZY\[XWZhjfZ\
ZbY\mh[dhYWW\[a\̂_n\m[hZ̀[_\[a\ZbY\y[hg\[h\ZbY\xh[�YfZl\Zb̀W\]̂ZYh̀̂e\Wb̂ee\XY\hY][iYk\Xn\ZbY\s[_ZĥfZ[h\
c̀Zb[jZ\hỲ]XjhWY]Y_Z\[a\f[WZl\ah[]\mêfY\Z[\mêfY\[h\ah[]\ZbY\mhY]̀WYWl\̂W\ZbY\s[_WZhjfZ̀[_\t _̂̂dYh\
]̂n\k̀hYfZo\
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STU VWXYZX[X\]̂Y_̀[ab\cdbè[Y_̀[b\]db̀\YaW]̂̂YfXY\Xag̀[aef̂XYh̀\Yi]e[b]e[e[jY]̂̂Y]gg\̀g\e]bXYaebXYa]hXbkY
aej[]jXl

STm VWXY_̀[b\]db̀\YaW]̂̂YfXY\Xag̀[aef̂XYh̀\Yg\̀bXdbe[jYbWXYno[X\paYg\̀gX\bklYq̂ ŶXreabe[jYaW\cfasYb\XXasY
]̂o[Yherbc\XasYadĉgbc\XaY][tYieadX̂̂][X̀caYXucegiX[bYaW]̂̂YfXYg\̀bXdbXtY]bY]̂̂YbeiXalYq[kY\Xì v]̂aỲ\Y
\X̂̀d]bè[ỲhYa]etỲfwXdbasYehY]̂̂ òXtYaW]̂̂YfXY]aYte\XdbXtYfkYbWXYno[X\Ye[Yo\ebe[jlYY

Sxy VWXYZX[X\]̂Y_̀[ab\cdbè[Y_̀[b\]db̀\YaW]̂̂Yg\̀vetXY][tYaX\vedXYg̀\b]f̂XŶ]v]b̀\eXaYh̀\YbWXYtc\]bè[ỲhY
d̀[ab\cdbè[Y]aYg\̀vetXtYe[YbWXY_̀[b\]dbYz̀dciX[balY{]v]b̀\eXaYaW]̂̂YfXYaX\vedXtYfkYbWXYZX[X\]̂Y
_̀[ab\cdbè[Y_̀[b\]db̀\Ỳ[Y]Y\Xjĉ]\Yf]aeaYb̀Yi]e[b]e[Ya][eb]\kYd̀[tebè[al

Sx| VWXYZX[X\]̂Y_̀[ab\cdbè[Y_̀[b\]db̀\YaW]̂̂Yg\̀bXdbY]̂̂YXreabe[jY\̀̀ haYtc\e[jYd̀[ab\cdbè[Y][tYaW]̂̂YfXY
\Xag̀[aef̂XYh̀\Y][kYt]i]jXYb̀Y\̀̀ haYtc\e[jYd̀[ab\cdbè[lYVWXYZX[X\]̂Y_̀[ab\cdbè[Y_̀[b\]db̀\YaW]̂̂Y
i]}XY]̂̂Y\Xg]e\aYb̀Y][kYt]i]jXtY]\X]asY]aY\Xuce\XtYfkYbWXYi][ch]dbc\X\ỲhYbWXY\̀̀ hYakabXil

SxT VWXYZX[X\]̂Y_̀[ab\cdbè[Y_̀[b\]db̀\YaW]̂̂YfXY\Xag̀[aef̂XYh̀\Yg\̀vete[jYoX]bWX\~g\̀̀ hYg\̀bXdbè[ỲvX\Y
]̂̂Y\̀cjWỲgX[e[jasYe[d̂cte[jYoe[t̀oal

Sxx VWXY_̀[b\]db̀\YaW]̂̂YfXY\Xag̀[aef̂XYh̀\Yd̀[tcdbe[jYg\X~d̀[ab\cdbè[Yo]̂}~bW\̀cjWaY][tYvetX̀b]ge[jY
Xreabe[jYd̀[tebè[alYVWXY_̀[b\]db̀\YaW]̂̂YadWXtĉXY]Y\Xg\XaX[b]bevXỲhYf̀bWYbWXYno[X\Y][tYbWXY
_̀[ab\cdbè[Y�][]jX\Yb̀YfXYg\XaX[bY]bYbWeaYb]ge[jlY�[YbWXY]faX[dXỲhYbWeaY\Xd̀\tsYbWXY_̀[b\]db̀\YaW]̂̂YfXY
\Xag̀[aef̂XYh̀\Yg]ke[jYbWXYd̀abaY]aàde]bXtYoebWY][kY][tY]̂̂Y\Xg]e\aYe[Y][Y]\X]YoWX\XYbWXY_̀[b\]db̀\YeaY
ò\}e[jỲ\YW]aYò\}XtsY]aYi]kYfXYtXXiXtY[XdXaa]\kYfkYbWXYno[X\Ỳ\YbWXY_̀[ab\cdbè[Y�][]jX\l

lx� �][ch]dbc\X\aY�]bX\e]̂Y�]hXbkYz]b]Y�WXXbaY���z��YaW]̂̂YfXY]v]ê]f̂XY]bYbWXYaebXYh̀\Y]̂̂Yg\̀tcdbaYcaXtY
e[YbWXY�\̀wXdbl

Sx� �̀YoX]g̀[aY]\XYgX\iebbXtỲ[YbWXYno[X\paYg\̀gX\bkYfkŶ]olY
Sx� �XebWX\YbWXY_̀[b\]db̀\Y[̀\Y][kYgX\à[Ỳ[YebaYfXW]̂hYaW]̂̂sYe[Y][kYi][[X\sYX[j]jXYe[Ytead\eie[]bè[sY

e[beiet]bè[Ỳ\YW]\]aaiX[bỲhY][kYgX\à[Ỳ[YbWXY�\̀wXdbYaebXl
Sx�Y�\̀gX\Y]bbe\XYeaY\Xuce\XtYh̀\YgX\à[]̂Ya]hXbkY][tYd̂̀bWe[jYicabY[̀bYaXrc]̂̂kYXrĝedebỲ\Yd̀[b]e[YiXaa]jXaY

h̀Y]Yvĉj]\Y[]bc\XsYtea\XagXdbhĉỲhYXbW[edỲ\Y\X̂ejècaYj\̀cgaỲ\Y][kYj\̀cgYd̀vX\XtYc[tX\YbWXYzej[ebkY
h̀\Yq̂ Ŷ�bctX[baYqdbsỲ\YoWedWYg\̀ì bXYbWXYcaXỲhYb̀f]dd̀sY]̂d̀Ẁ Ŷ̀\Yt\cjalY

SxUYn[̂kYi]bX\e]̂aY][tYXucegiX[bYbW]bY]\XYb̀YfXYcaXtYte\Xdb̂kYe[YbWXY� \̀}YaW]̂̂YfXYf\̀cjWbYb̀Y][tYab̀\XtỲ[Y
bWXY�\̀wXdbYaebXYfkYbWXY_̀[b\]db̀\lYqhbX\YXucegiX[bYeaY[̀Ŷ̀[jX\Y\Xuce\XtYh̀\YbWXY� \̀}sYebYaW]̂̂YfXY
g\̀igb̂kY\Xì vXtYh\̀iYbWXY�\̀wXdbYaebXlY�\̀bXdbè[ỲhYd̀[ab\cdbè[Yi]bX\e]̂aY][tYXucegiX[bYab̀\XtY]bY
bWXY�\̀wXdbYaebXYh\̀iYoX]bWX\sYbWXhbsYt]i]jXsY][tY]̂̂ỲbWX\Y]tvX\aebkYeaYà X̂̂kYbWXY\Xag̀[aefêebkỲhYbWXY
_̀[b\]db̀\l

SxmYVWXY_̀[b\]db̀\Yoê̂YX[ac\XYbW]bYbWXY� \̀}sY]bY]̂̂YbeiXasYeaYgX\h̀\iXtYe[Y]Yi][[X\YbW]bY]hh̀\taY\X]à[]f̂XY
]ddXaasYf̀bWYvXWedĉ]\Y][tYgXtXab\e][sYb̀YbWXYaebXỲhYbWXY� \̀}Y][tY]̂̂Y]tw]dX[bY]\X]alYVWXY� \̀}Yoê̂YfXY
gX\h̀\iXtYe[YacdWY]Yi][[X\YbW]bYgcf̂edY]\X]aY]tw]dX[bYb̀YbWXYaebXỲhYbWXY� \̀}Yoê̂YfXYh\XXYh\̀iY]̂̂Y
tXf\easYfcête[jYi]bX\e]̂aY][tYXucegiX[bŶe}X̂kYb̀Yd]caXYW]�]\t̀caYd̀[tebè[alY�ebẀcbŶeieb]bè[ỲhY
][kỲbWX\Yg\̀veaè[ỲhYbWXY_̀[b\]dbYz̀dciX[basYbWXY_̀[b\]db̀\Yoê̂YcaXYebaYfXabYXhh̀\baYb̀Yie[eie�XY][kY
e[bX\hX\X[dXYoebWYbWXỲddcg][dkỲ\YfX[Xhede]̂YcaXỲhY���Y][kY]\X]aY][tYfcête[jaY]tw]dX[bYb̀YbWXYaebXỲhY
bWXY� \̀}�Ỳ\Y���YbWXYno[X\paYfcête[jYe[YbWXYXvX[bỲhYg]\be]̂Ỳddcg][dksY]aYì \XYagXdehed]̂̂kYtXad\efXtY
e[Y�Xdbè[Y�l�l

S�y VWXY_̀[b\]db̀\YeaY\Xuce\XtYb̀Yg\̀bXdbYebaỲo[Y� \̀}Y][tYò\}Y]\X]asYg\Xd̀[ab\cdbè[sYtc\e[jY
d̀[ab\cdbè[Y][tYg̀abYd̀[ab\cdbè[l

S�| zc\e[jYXrbX\è\Y\X[̀v]bè[Yò\}sỲvX\WX]tYg\̀bXdbè[YaW]̂̂YfXYg\̀vetXtYh̀\Y][kYaetXo]̂}aỲ\Y]\X]aY
eiiXte]bX̂kYfX[X]bWYbWXYò\}YaebXỲ\YacdWY]\X]aYaW]̂̂YfXYhX[dXtỲhhY][tYg\̀vetXtYoebWYo]\[e[jYaej[aYb̀Y
g\XvX[bYX[b\kl

S�T VWXY_̀[b\]db̀\YaW]̂̂YXrX\bYcbì abYd]\XY][tYtêejX[dXYoWX[Yò\}e[jYe[Ỳ\Y[X]\Y][kYXreabe[jYfcête[jaỲ\Y
aebXYò\}lYVWXY]faX[dXỲhYg\̀bXdbè[Y]\̀c[tYacdWYebXiaYaW]̂̂Y[̀bYXrdcaXYbWXY_̀[b\]db̀\Yh\̀iYebaŶe]fêebkY
b̀Yg\̀vetXYg\̀bXdbè[lYq[kYt]i]jXYb̀YXreabe[jYfcête[jasYaebXò\}Ỳ\Yh]dêebeXaYtcXYb̀YbWXY]dbè[aỲ\Y
e[]dbè[aỲhYbWXY_̀[b\]db̀\YaW]̂̂YfXY\Xg]e\XtYfkY][tYdW]\jXtYb̀YbWXY_̀[b\]db̀\l

S�x VWXY_̀[b\]db̀\YaW]̂̂YfXY\Xag̀[aef̂XYh̀\YbWXY\Xì v]̂Y][tY\Xĝ]dXiX[bỲhYXreabe[jYdXêe[jYbêXaY][tYj\etYe[Y
]\X]aỲhYbWXYXreabe[jYfcête[jYoWX\XYebaY� \̀}YeaY\Xuce\XtY][tY[XoYdXêe[jaY]\XY[̀bYadWXtĉXtYh̀\Y
e[ab]̂̂]bè[lY�[YbWXYXvX[bYbW]bYbWXYXreabe[jYdXêe[jaY]\XYt]i]jXtY][tYd][[̀bYfXY\Xĝ]dXtYb̀YbWXY
a]beah]dbè[ỲhYbWXYno[X\sYbWXY\Xag̀[aef̂XYd̀[b\]db̀\YaW]̂̂YfXŶe]f̂XYh̀\YbWXYd̀abaỲhY\Xĝ]de[jYe[Y}e[tsY
bWXYXreabe[jYdXêe[jaYoebWY[XoYbêXY][tYj\etl

S�� VWXYZX[X\]̂Y_̀[ab\cdbè[Y_̀[b\]db̀\YaW]̂̂Yg\̀vetXY[XdXaa]\kY][tY\Xuce\XtYaXdc\ebkYiX]ac\XaYb̀Y
]tXuc]bX̂kYa]hXjc]\tYbWXYd̀[ab\cdbè[YaebXYh\̀iYv][t]̂eaiY][tYe[b\caè[ỲhYc[]cbẀ\e�XtYgX\à[alYVWXY
ZX[X\]̂Y_̀[ab\cdbè[Y_̀[b\]db̀\YaW]̂̂YacfiebYebaYiX][aY][tYiXbẀtaỲhYaXdc\ebkYb̀YbWXY_̀[ab\cdbè[Y
�][]jX\Yh̀\Y\XveXoY][tYd̀iiX[blYVWXY�\̀wXdbYaebXYicabYfXYaXdc\XtY��YẀc\aY]Yt]ksY�Yt]kaY]YoXX}Y
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��

RSTUVWRSXYZ[URW\]̂_ỲZaYbaSac\UYd[ŜecVTeR[SYd[Sec\Te[cf̂Yg\RUVcaYe[ŶaTVcaYeZaŶReaY\̂YcahVRcaWYi]YeZR̂Y
j\c\Xc\jZYkRUUYcâVUeYRSYeZaYlkSacYaSX\XRSXYeZaŶacmRTâY[gŶVTZYSaTâ̂\c]Yjaĉ[SSaUŶ[Y\̂Ye[Yjc[mRWaY
V̂TZŶaTVcRe]_Yn[YS[eRTaYkRUUYiaYXRmaSYeZaYbaSac\UYd[ŜecVTeR[SYd[Sec\Te[cY[gYeZaYlkSacf̂YRSeaSeR[SYe[Y
aSX\XaŶVTZŶaTVcRe]ŶacmRTâY\SWY\UUYT[̂êY\SWYaojaŜâY\̂̂[TR\eaWYkReZYeZaYlkSacf̂ŶaTVcRe]Y[gYeZaY
R̂eaYRSYeZR̂YcaX\cWYkRUUYiaYi\TpYTZ\cXaWYe[YeZaYbaSac\UYd[ŜecVTeR[SYd[Sec\Te[c_YqZRUaYeZaYlkSacYr\]Y
Z\maŶaTVcRe]YXV\cŴYj\ec[UURSXYeZaYjc[saTeY\ca\̂tYeZaYgVSTeR[SY[gŶVTZŶaTVcRe]YXV\cŴYR̂YS[eYg[cYeZaY
jVcj[̂aY[gŶjaTRgRT\UU]YXV\cWRSXYeZaYd[Sec\Te[cf̂Yjc[jace]Y[cY[jac\eR[ŜY[gYk[cp_

uvw Z̀aYd[Sec\Te[cY\SWY\S]YaSeRe]Yg[cYkZRTZYeZaYd[Sec\Te[cYR̂Ycâj[ŜRiUaŶZ\UUYS[eYacaTeY\S]ŶRXSY[SYeZaY
xc[saTeŶReaYkReZ[VeYeZaYkcReeaSYT[ŜaSeY[gYeZaYlkSactYkZRTZYr\]YiaYkReZZaUWYRSYeZaŶ[UaYWR̂TcaeR[SY[gY
eZaYlkSac_

uvy qReZ[VeYURrRe\eR[SY[gY\S]Y[eZacYjc[mR̂R[SY[gYeZaYd[Sec\TeYz[TVraSêtYeZaYd[Sec\Te[cYkRUUYT[rjU]YkReZY
\UUYca\̂[S\iUaYcVUâY\SWYcaXVU\eR[ŜYjc[rVUX\eaWYi]YeZaYlkSacY[cYd[ŜecVTeR[SY{\S\XacYRSYT[SSaTeR[SY
kReZYeZaYV̂aY\SWY[TTVj\ST]Y[gYeZaYxc[saTeŶReaY\SWYeZaYiVRUWRSX̂tY\̂Y\raSWaWYgc[rYeRraYe[YeRraYi]YeZaY
lkSacY[cYeZaYd[ŜecVTeR[SY{\S\Xac_

|}~u�~uw�lSU]Yr\eacR\ÛY\SWYahVRjraSeYeZ\eY\caYe[YiaYV̂aWYWRcaTeU]YRSYeZaYq[cpŶZ\UUYiaYic[VXZeYe[Y\SWŶe[caWY[SYeZaY
xc[saTeŶReaYi]YeZaYd[Sec\Te[c_Y�geacYahVRjraSeYR̂YS[YU[SXacYcahVRcaWYg[cYeZaYq[cptYReŶZ\UUYiaYjc[rjeU]Ycar[maWYgc[rY
eZaYxc[saTeŶRea_Yxc[eaTeR[SY[gYT[ŜecVTeR[SYr\eacR\ÛY\SWYahVRjraSeŶe[caWY\eYeZaYxc[saTeŶReaYgc[rYka\eZactYeZagetY
W\r\XatY\SWY\UUY[eZacY\WmaĉRe]YR̂Ŷ[UaU]YeZaYcâj[ŜRiRURe]Y[gYeZaYd[Sec\Te[c_

|}~u�~uyỲZaYd[Sec\Te[cŶZ\UUYaŜVcaYeZ\eYeZaYq[cptY\eY\UUYeRrâtYR̂Yjacg[craWYRSY\Yr\SSacYeZ\eY\gg[cŴYca\̂[S\iUaY
\TTâ̂tYi[eZYmaZRTVU\cY\SWYjaWâecR\StYe[YeZaŶReaY[gYeZaYq[cpY\SWY\UUY\Ws\TaSeY\ca\̂_ỲZaYq[cpYkRUUYiaYjacg[craWYRSY
V̂TZY\Yr\SSacYeZ\eYjViURTY\ca\̂Y\Ws\TaSeYe[YeZaŶReaY[gYeZaYq[cpYkRUUYiaYgcaaYgc[rY\UUYWaicR̂tYiVRUWRSXYr\eacR\ÛY\SWY
ahVRjraSeYURpaU]Ye[YT\V̂aYZ\�\cW[V̂YT[SWReR[Ŝ_YqReZ[VeYURrRe\eR[SY[gY\S]Y[eZacYjc[mR̂R[SY[gYeZaYd[Sec\TeYz[TVraSêtY
eZaYd[Sec\Te[cŶZ\UUYV̂aYRêYiâeYagg[cêYe[YrRSRrR�aY\S]YRSeacgacaSTaYkReZYeZaY[TTVj\ST]Y[cYiaSagRTR\UYV̂aY[gY���Y\S]Y
\ca\̂Y\SWYiVRUWRSX̂Y\Ws\TaSeYe[YeZaŶReaY[gYeZaYq[cp�Y[cY���YeZaYiVRUWRSXYRSYeZaYamaSeY[gYj\ceR\UY[TTVj\ST]tY\̂Yr[caY
ĵaTRgRT\UU]YWâTcRiaWYRSYx\c\Xc\jZY�_�_

|}~u�~u�ỲZaYd[Sec\Te[cŶZ\UUYS[eYjacrReY\S]Yk[cpaĉYe[YV̂aY\S]YaoR̂eRSXYg\TRUReRâY\eYeZaYxc[saTeŶReatYRSTUVWRSXYkReZ[VeY
URrRe\eR[StYU\m\e[cRâY\SWYe[RUaê_Ỳ[YX\RSY\TTâ̂Ye[YeZaYq[cptYaSec\STâY\SWYj\cpRSXY\ca\̂YkRUUYiaYWâRXS\eaWYi]YeZaY
lkSacYg[cYeZaYd[Sec\Te[cf̂YV̂a_YqReZ[VeYURrRe\eR[SY[gY\S]Y[eZacYjc[mR̂R[SY[gYeZaYd[Sec\TeYz[TVraSêtYeZaYd[Sec\Te[cY
kRUUYT[rjU]YkReZY\UUYca\̂[S\iUaYcVUâY\SWYcaXVU\eR[ŜYjc[rVUX\eaWYi]YeZaYlkSacYRSYT[SSaTeR[SYkReZYeZaYV̂aY\SWY
[TTVj\ST]Y[gYeZaYxc[saTeŶReaY\SWYeZaYlkSacf̂YiVRUWRSX�̂�tY\̂Y\raSWaWYgc[rYeRraYe[YeRraYi]YeZaYlkSac_

|}~u�~u�Yd[ŜecVTeR[SY\ca\̂YeZ\eY\caYVSWacYeZaYT[Sec[UY[gYeZaYd[Sec\Te[cY\SWYeZacag[caYS[eY[TTVjRaWYi]YeZaYlkSacf̂Ŷe\ggY
[cŶeVWaSêŶZ\UUYiaŶaj\c\eaWYgc[rY[TTVjRaWY\ca\̂_Yxc[mR̂R[ŜŶZ\UUYiaYr\WaYe[YjcamaSeYeZaYj\̂̂\XaY[gYWV̂eY\SWY
T[Se\rRS\SêYRSe[Y[TTVjRaWYj\cêY[gYeZaYlkSacf̂YiVRUWRSX�̂�_YxacR[WRTYRŜjaTeR[SY\SWYcaj\RĉY[gYeZaYT[Se\RSraSeY
i\ccRaĉYrV̂eYiaYr\WaYe[YjcamaSeYaoj[̂VcaYe[YWV̂eY[cYT[Se\rRS\Sê_Yb]ĵVrYi[\cWYrV̂eYiaYV̂aWYRSYaoReYk\]̂Y[cY[eZacY
\ca\̂YeZ\eYcahVRcaYgRcaYc\eaWŶaj\c\eR[S_Y�a\m]YWVe]YjU\̂eRTŶZaaeRSXYr\]YiaYV̂aWY[SU]Yg[cY\Ym\j[ctYgRSaYWV̂eY[cY\RcY
RSgRUec\eR[SYi\ccRactY\SWŶZ\UUYS[eYiaYV̂aWYe[Ŷaj\c\eaY[TTVjRaWŶj\TâYgc[rYT[ŜecVTeR[SY\ca\̂_Y

|}~u�~u�YxcR[cYe[Ŷe\ceRSXYq[cptYeZaYd[Sec\Te[cŶZ\UUŶVirReY\YkcReeaSYcaj[ceYe[YeZaYlkSactYd[ŜecVTeR[SY{\S\XacY\SWY
�cTZReaTeYRWaSeRg]RSXYaoR̂eRSXYW\r\XaYe[Yc[\ŴtYk\Up̂tYU\kŜtYiVRUWRSX̂Y\SWY[eZacYjc[jace]Ye[YiaY\ggaTeaWYi]YeZR̂Y
d[Sec\Te_Y�\RUVcaYe[ŶVirReYeZaYcaj[ceŶZ\UUYcaSWacYeZaYd[Sec\Te[cYcâj[ŜRiUaYg[cYaoR̂eRSXYW\r\Xa_ỲZaYd[Sec\Te[cYr\]Y
cahVâeY\SWŶTZaWVUaY\SYRŜjaTeR[SYkReZYeZaYlkSactYd[ŜecVTeR[SY{\S\XacY\SWY�cTZReaTeYjcR[cYe[ŶVirRee\UY[gYeZaY
caj[ce_ỲZaYd[Sec\Te[cŶZ\UUY[ie\RSYeZaYT[ŜaSeY[gY\Ws[RSRSXYjc[jace]Y[kSaĉYcaX\cWRSXYearj[c\c]Ya\̂araSêY[gY\S]Y
[eZacYr\SSacY[gYjZ]̂RT\UYaSTc[\TZraSe_

|}~u�v}�������}���}��������
|}~u�vu�ỲZaYd[Sec\Te[cŶZ\UUYiaYcâj[ŜRiUaYg[cYTVeeRSXtYgReeRSXtY[cYj\eTZRSXYcahVRcaWYe[YT[rjUaeaYeZaYq[cpY[cYe[Yr\paY
RêYj\cêYgReYe[XaeZacYjc[jacU]_Y�UUY\ca\̂YcahVRcRSXYTVeeRSXtYgReeRSXtY[cYj\eTZRSXŶZ\UUYiaYcâe[caWYe[YeZaYT[SWReR[SYaoR̂eRSXY
jcR[cYe[YeZaYTVeeRSXtYgReeRSXtY[cYj\eTZRSXtYVSUâ̂Y[eZackR̂aYcahVRcaWYi]YeZaYd[Sec\TeYz[TVraSê_

|}~u�vu�ỲZaYd[Sec\Te[cŶZ\UUYS[eYW\r\XaY[cYaSW\SXacY\Yj[ceR[SY[gYeZaYq[cpY[cYgVUU]Y[cYj\ceR\UU]YT[rjUaeaWY
T[ŜecVTeR[SY[gYeZaYlkSactY�aj\c\eaYd[Sec\Te[ĉtY[cY[gY[eZacYd[Sec\Te[ĉYi]YTVeeRSXtYj\eTZRSXtY[cY[eZackR̂aY\UeacRSXY
V̂TZYT[ŜecVTeR[StY[cYi]YaoT\m\eR[S_ỲZaYd[Sec\Te[cŶZ\UUYS[eYTVeY[cY[eZackR̂aY\UeacYT[ŜecVTeR[SYi]YeZaYlkSactY
�aj\c\eaYd[Sec\Te[ĉtY[cYi]Y[eZacYd[Sec\Te[ĉYaoTajeYkReZYkcReeaSYT[ŜaSeY[gYeZaYd[ŜecVTeR[SY{\S\XactYlkSactY\SWY
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RSTUVWXUYZV[W\XZ]TXWZRVWZV̂Y_]Z]XYV[W\XZ]TXWZR̀V[W\RY\XVRU]aaV\WXVbYVS\ZY]RW\]bacVdeXUUYaf̀VgUYV[W\XZ]TXWZVRU]aaV\WXV
S\ZY]RW\]bacVdeXUUWafhViZWjVXUYV̂Y_]Z]XYV[W\XZ]TXWZRhVWXUYZV[W\XZ]TXWZRhVWZVXUYVkd\YZhVeXRVTW\RY\XVXWVTSXXe\lVWZV
WXUYZdeRYV]aXYZe\lVXUYVmWZǹ

opqrstrqugUYVdWZfVv\YdvVSRYfVUYZYe\VRU]aaVjY]\VmWZnVdUeTUVU]RVbYY\VWZVeRVXWVbYVe\RX]aaYfVS\fYZVXUYVXYZjRVWiVXUYV
[W\XZ]TXViWZVXUeRVwZWxYTX̀VgUYVdWZfVvYyeRXe\lvVSRYfVUYZYe\VRU]aaVjY]\VYyeRXe\lVTW\feXeW\RV_ZYzeWSRVXWVXUYV]d]ZfVWiV]V
[W\XZ]TXViWZVXUeRVwZWxYTX̀V{\VWZfYZVXWVYaeje\]XYVTSXXe\lV]\fV_]XTUe\lV]RVjSTUV]RV_WRRebaYhVXUYV[W\XZ]TXWZVRU]aahVfSZe\lV
XUYV_ZWlZYRRVWiVeXRVmWZnhV_ZWzefYV]\fVRYXV_ZW_YZVRaYYzYRhVe\RYZXRhV]\fVWXUYZVieyXSZYRV]RVZY|SeZYfViWZVeXRV\YdVmWZnV]\fV
RU]aaVlezYV_ZW_YZV]\fVfYX]eaYfVe\RXZSTXeW\RVXWVWXUYZRVdUYZYVXUYVmWZnVj]cVbYV]iiYTXYfVbcVXUYeZVdWZnhVdeXUV]fY|S]XYV
\WXeTYV_ZeWZVXWVXUYVYZYTXeW\VWiV\YdVmWZǹV[SXXe\lV]\fV_]XTUe\lVdWZnV]RVZY|SeZYfVXWVe\RX]aaV\YdVmWZnVWZVZYjWzYV
YyeRXe\lVdWZnVRU]aaVbYVfW\YVT]ZYiSaacV]\fV\Y]XacVdeXUV]RVaeXXaYVf]j]lYV]RV_WRRebaỲVgUYV[W\XZ]TXWZVRU]aaVZYiYZVXWVXUYV
_̂YTeieT]XeW\RViWZV_ZW_YZVTSXXe\lV]\fV_]XTUe\lVZY|SeZYjY\XR̀V}\cVTWRXRVT]SRYfVbcVfYiYTXezYVWZVeaa~XejYfVmWZnVWiVXUYV
[W\XZ]TXWZVRU]aaVbYVbWZ\YVbcVXUYV[W\XZ]TXWZ̀V[SXXe\lV]\fV_]XTUe\lVWiV]\cVmWZnVRU]aaVbYVj]fYVe\VRSTUV]Vj]\\YZV]RVXWV
\WXVbZY]TUV]\cV_ZWzeReW\RVWiV]\cVlS]Z]\XcVWZVd]ZZ]\XcVW\VYyeRXe\lVdWZnVaYiXVe\V_a]TYVWZV]\cVlS]Z]\XcVWZVd]ZZ]\XcV
ZY|SeZYfViWZVXUYV[W\XZ]TXWZ�RV\YdVmWZǹVw]XTUe\lVWiVdWZnVRU]aaVj]XTUVYyeRXe\lV]fx]TY\XVRSZi]TYRV]\fV_]XTUdWZnVRU]aaV
bYVfeRlSeRYfVTWj_aYXYacVXWVUefYV]\cVXZ]TYVWiV_]XTUe\l̀V}aaV\YdVmWZnVW\VYyeRXe\lVZWWiRVjSRXVbYV_ZWzefYfVbcV]VTWj_]\cV
R_YTe]ae�e\lVe\V_YZiWZje\lVXUYVmWZnV]\fV]__ZWzYfVbcVXUYVYyeRXe\lVZWWie\lVj]XYZe]aVj]\Si]TXSZYZ̀V{XVRU]aaVbYVXUYV
ZYR_W\RebeaeXcVWiVXUYV[W\XZ]TXWZV_YZiWZje\lVXUYVTSXXe\lV]\fV_]XTUe\lVXWVj]e\X]e\V]\cVYyeRXe\lVZWWie\lVd]ZZ]\Xc̀

opqrstrtVk\acVXZ]fYRV_YZRW\RVRneaaYfV]\fVYy_YZeY\TYfVe\VTSXXe\lV]\fV_]XTUe\lVRU]aaV_YZiWZjVRSTUVdWZǹ

opqrs�p��������p��
opqrs�rsVgUYV[W\XZ]TXWZVRU]aaVnYY_VXUYV_ZYjeRYRV]\fVRSZZWS\fe\lV]ZY]ViZYYViZWjV]TTSjSa]XeW\VWiVd]RXYVj]XYZe]aRV]\fV
ZSbbeRUVT]SRYfVbcVW_YZ]XeW\RVS\fYZVXUYV[W\XZ]TX̀Vk\V]Vf]eacVb]ReRhVXUYV[W\XZ]TXWZVRU]aaVTaY]\VXUYV]ZY]RVe\VdUeTUVeXVU]RV
_YZiWZjYfVdWZnV]\fVRU]aaVZYjWzYV]aaVd]RXYhVj]XYZe]aRhVZSbbeRUhVeXRVXWWaRhVTW\RXZSTXeW\VY|Se_jY\XhVj]TUe\YZcV]\fV
RSZ_aSRVj]XYZe]aR̀V}XVTWj_aYXeW\VWiVXUYVmWZnhVXUYV[W\XZ]TXWZVRU]aaVZYjWzYVd]RXYVj]XYZe]aRhVZSbbeRUhVXUYV[W\XZ]TXWZ�RV
XWWaRhVTW\RXZSTXeW\VY|Se_jY\XhVj]TUe\YZcV]\fVRSZ_aSRVj]XYZe]aRViZWjV]\fV]bWSXVXUYVwZWxYTX̀VgUYV[W\XZ]TXWZVRU]aaV
TWj_aYXYacVTaY]\VXUYVReXYVWiVXUYVmWZnhVZYjWze\lV]\fVfeR_WRe\lVWiV]aaVTW\RXZSTXeW\~ZYa]XYfVfYbZeRV]\fVZSbbeRUhV]\fV
TaY]\e\lV]aaVmWZn~ZYa]XYfVRX]e\RhVR_WXRhVj]ZnRhVfeZXhVjWZX]ZVRjY]ZRhV_a]RXYZVRjY]ZRhV_]e\XVRjY]ZRhVT]Sane\lVRjY]ZRhV]\fV
WXUYZViWZYel\Vj]XYZe]aRViZWjVYy_WRYfVRSZi]TYRVe\RefYV]\fVWSXRefYVXUYVkd\YZ�RVbSeafe\lRV]\fVdeXUe\VXUYVwZWxYTXVaejeXV
ae\YR̀

opqrs�r�V{iVXUYV[W\XZ]TXWZVi]eaRVXWVTaY]\VS_V]RV_ZWzefYfVe\VXUYV[W\XZ]TXV�WTSjY\XRhVXUYVkd\YZhVWZV[W\RXZSTXeW\V
�]\]lYZVdeXUVXUYVkd\YZ�RV]__ZWz]ahVj]cVfWVRWV]\fVXUYVkd\YZVRU]aaVbYVY\XeXaYfVXWVZYejbSZRYjY\XViZWjVXUYV[W\XZ]TXWZ̀V
}XVeXRVW_XeW\hVXUYVkd\YZVj]cVfYfSTXVXUYVTWRXVWiVTaY]\~S_V_SZRS]\XVXWVXUeRV̂YTXeW\V�̀��̀�ViZWjV]\cV_]cjY\XRVWXUYZdeRYV
fSYVXWVXUYV[W\XZ]TXWZV_SZRS]\XVXWVXUeRV[W\XZ]TX̀

opqrs�p������p��p����
gUYV[W\XZ]TXWZVRU]aaV_ZWzefYVXUYVkd\YZhV[W\RXZSTXeW\V�]\]lYZhV]\fV}ZTUeXYTXVdeXUV]TTYRRVXWVXUYVmWZnVe\V_ZY_]Z]XeW\V
]\fV_ZWlZYRRVdUYZYzYZVaWT]XYf̀V�YfYZ]ahVRX]XYhV]\fVaWT]aV]lY\TeYRVdeXUVxSZeRfeTXeW\VWzYZVXUYVwZWxYTXVRU]aaV]XV]aaVXejYRV
U]zYV]TTYRRVXWVXUYVmWZnVdUYZYzYZVeXVeRVe\V_ZY_]Z]XeW\VWZV_ZWlZYRR̀VgUYV[W\XZ]TXWZVRU]aaV_ZWzefYViWZVRSTUV]TTYRRVRWVXU]XV
RSTUV]lY\TeYRVj]cV_YZiWZjVXUYeZViS\TXeW\R̀VgUYV[W\X]TXWZVRU]aaV]aRWV]aaWdV]TTYRRViWZV]aaVZY|SeZYfVXYRXRV]\fVe\R_YTXeW\R̀

opqrs�p����������p ������p��¡p�������¢��
gUYV[W\XZ]TXWZVRU]aaV_]cV]aaVZWc]aXeYRV]\fVaeTY\RYViYYR̀VgUYV[W\XZ]TXWZVRU]aaVfYiY\fVRSeXRVWZVTa]ejRViWZVe\iZe\lYjY\XVWiV
TW_cZelUXRV]\fV_]XY\XVZelUXRV]\fVRU]aaVUWafVXUYVkd\YZhV[W\RXZSTXeW\V�]\]lYZhV]\fV}ZTUeXYTXVU]ZjaYRRViZWjVaWRRVW\V
]TTWS\XVXUYZYWihVbSXVRU]aaV\WXVbYVZYR_W\RebaYViWZVfYiY\RYVWZVaWRRVdUY\V]V_]ZXeTSa]ZVfYRel\hV_ZWTYRRhVWZV_ZWfSTXVWiV]V
_]ZXeTSa]ZVj]\Si]TXSZYZVWZVj]\Si]TXSZYZRVeRVZY|SeZYfVbcVXUYV[W\XZ]TXV�WTSjY\XRhVWZVdUYZYVXUYVTW_cZelUXVzeWa]XeW\RV]ZYV
TW\X]e\YfVe\V�Z]de\lRhV̂_YTeieT]XeW\RhVWZVWXUYZVfWTSjY\XRV_ZY_]ZYfVbcVXUYVkd\YZhV}ZTUeXYTXhVWZV[W\RXZSTXeW\V
�]\]lYZ̀V£WdYzYZhVeiV]\Ve\iZe\lYjY\XVWiV]VTW_cZelUXVWZV_]XY\XVeRVfeRTWzYZYfVbchVWZVj]fYVn\Wd\VXWhVXUYV[W\XZ]TXWZhVXUYV
[W\XZ]TXWZVRU]aaVbYVZYR_W\RebaYViWZVXUYVaWRRVS\aYRRVXUYVe\iWZj]XeW\VeRV_ZWj_XacViSZ\eRUYfVXWVXUYV}ZTUeXYTXVXUZWSlUVXUYV
[W\RXZSTXeW\V�]\]lYZ̀

opqrs¤p¥�¡�¦��§�������
opqrs¤rsVgWVXUYViSaaYRXVYyXY\XV_YZjeXXYfVbcVa]dhVXUYV[W\XZ]TXWZVRU]aahV]\fVT]SRYVeXRV̂SbTW\XZ]TXWZRVXWhVfYiY\fhVe\fYj\eicV
]\fVUWafVU]ZjaYRRVXUYVkd\YZhV[W\RXZSTXeW\V�]\]lYZhV}ZTUeXYTXhV]\fVXUYeZVTW\RSaX]\XRhVWiieTYZRhVfeZYTXWZRhVbW]ZfV
jYjbYZRhV]lY\XRV]\fVYj_aWcYYRVWiV]\cVWiVXUYjV̈TWaaYTXezYachVv{\fYj\eXYYRhvVe\fezefS]aachVv{\fYj\eXYYv©ViZWjV]\fV
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RSRTUVWXRYYXYZVV[V\X]R̂RS[V\XYTR_TYTWT[V\XR̀WTZUV\X̀RaV[VXZbXR̀WTZU\X̀YRT̂V\X][̂RU]V\XbTU[V\Xc[URYWT[V\Xda]Ŝ [UWV\X̀ZVWVX
eTÙYa]TUSX_aWXUZWXYT̂TW[]XWZXRWWZfU[gVhXb[[VXRU]X[ic[UV[VXTÙaff[]XTUX̀ZUU[̀WTZUXWj[f[kTWjXRU]XTUXWj[X[UbZf̀[̂[UWXZbX
WjTVXTU][̂UTbT̀RWTZUl\X̀jRfS[V\X[ic[UV[VXRU]X][̂RU]VXZbXkjRW[m[fXnTU]XTUX̀ZUU[̀WTZUXkTWjXZfXRfTVTUSXbfẐ XZfXZaWXZbXeRlX
RUgXU[SYTS[UW\XkTYYbaYXZfXkfZUSbaYXR̀WXZfXẐ TVVTZUXf[VaYWTUSXTUX_Z]TYgXTUdafgXeTÙYa]TUSX][RWjl\Xc[fVZURYXTUdafgXZfX
cfZc[fWgX]R̂RS[XeTÙYa]TUSXYZVVXZbXaV[lX_gXWj[XoZUWfR̀WZf\XTWVXpa_̀ZUWfR̀WZfV\XpaccYT[fV\XWj[TfXf[Vc[̀WTm[XZbbT̀[fV\X
[̂cYZg[[V\XV[fmRUWV\XRS[UWV\XVaccYT[fV\XTUmTW[[V\XVà [̀VVZfVXRU]XRVVTSUVXèZYY[̀WTm[Yg\XqoZUWfR̀WZfXrRfWT[V\qXRU]X
TU]TmT]aRYYg\XqoZUWfR̀WZfXrRfWgql\Xe_lXc[fbZf̂RÙ[XZbXZfXbRTYaf[XWZXc[fbZf̂XWj[XsZfnXZfXRUgX_f[R̀jXZbXWjTVXoZUWfR̀WXZfX
TUbfTUS[̂[UWXZbXRUgXcRW[UWXfTSjWX_gXRUgXoZUWfR̀WZfXrRfWg\XZfXèlXRUgXVWRWaWZfTYgXT̂cZV[]XYTR_TYTWgXbZfXTUdafgXWZX
[̂cYZg[[VXZfXbRTYaf[XWZX̀Ẑ cYgXkTWjXRUgXYRkVXZfXf[SaYRWTZUVXRbb[̀WTUSXWj[XsZfn\Xf[SRf]Y[VVXZbXkj[Wj[fXZfXUZWXVàjX
ỲRT̂\X]R̂RS[\XYZVVXZfX[ic[UV[XTVX̀RaV[]XTUXcRfWX_gXRXcRfWgXTU][̂UTbT[]Xj[f[aU][ftXuZWjTUSX̀ZUWRTU[]Xj[f[TUXVjRYYX_[X
Z̀UVWfa[]XWZXZ_YTSRW[XWj[XoZUWfR̀WZfXWZXTU][̂UTbg\X][b[U]\XRU]XjZY]XRUXvU][̂UTW[[XjRf̂Y[VVXbZfX̀YRT̂VX̀RaV[]XVZY[YgX
_gXWj[XvU][̂UTW[[hVXU[SYTS[UWXR̀WVXZfXẐ TVVTZUVt

wj[XoZUWfR̀WZfXRSf[[VXWZXTÙYa][XWj[XbZYYZkTUSXTU][̂UTWgXcfZmTVTZUXTUX[R̀jXRU]X[m[fgX̀ZUWfR̀WXTWX[UW[fVXTUWZXkTWjXRX
pa_̀ZUWfR̀WZf\XRU]XWZXf[xaTf[XWjRWXpa_̀ZUWfR̀WZfXWZXTÙYa][XVàjXcfZmTVTZUXTUX[R̀jX̀ZUWfR̀WXTWX[UW[fVXTUWZXkTWjXRUgXYZk[fX
WT[fXpa_yVa_̀ZUWfR̀WZfzXqwZXWj[XbaYY[VWX[iW[UWXc[f̂TWW[]X_gXYRk\XVa_ỳZUWfR̀WZfXVjRYYX][b[U]\XTU][̂UTbgXRU]XjZY]X
jRf̂Y[VVXWj[XoZUWfR̀WZf\X{kU[f\X{kU[fhVXoZUVaYWRUWV\XoZUVWfàWTZUX|RURS[fhVXRU]X}f̀jTW[̀WhVX̀ZUVaYWRUWV\XRU]X[R̀jX
ZbXWj[TfXf[Vc[̀WTm[Xf[cf[V[UWRWTm[V\X_ZRf]X̂[̂_[fV\X[̂cYZg[[V\X]Tf[̀WZfV\XZbbT̀[fV\XRU]XRS[UWV\XbfẐ XRU]XRSRTUVWXRUgX
RU]XRYYX̀YRT̂V\XVaTWV\XR̀WTZUV\X]R̂RS[V\XYZVV[V\XbTU[V\Xc[URYWT[V\X̀ZVWV\X̀jRfS[VXRU]X[ic[UV[V\XTÙYa]TUSX_aWXUZWXYT̂TW[]X
WZXRWWZfU[gVhXb[[VXRU]XWj[X̀ZVWVXZbXRUgXcfZ̀[[]TUS\XRfTVTUSXZaWXZbXZfXf[VaYWTUSXbfẐ XRUgXc[fbZf̂RÙ[XZbXZfXbRTYaf[XWZX
c[fbZf̂XWj[XsZfn\XR̀WVXZfXẐ TVVTZUVXZbXWj[Xpa_̀ZUWfR̀WZf\XTWVXYZk[fyWT[fXpa_yVa_̀ZUWfR̀WZfV\XRU]XZWj[fVXbZfXkjẐ XWj[X
pa_̀ZUWfR̀WZfXTVXf[VcZUVT_Y[\XcfZmT][]XWjRWXVàjX̀YRT̂\X]R̂RS[\XYZVVXZfX[ic[UV[XTVXRWWfT_aWR_Y[XWZX_Z]TYgXTUdafg\X
VT̀nU[VV\X]TV[RV[XZfX][RWj\XZfX[̀ZUẐ T̀XYZVV[VXZfX]R̂RS[V\X]R̂RS[XWZXZfX][VWfàWTZUXZbXcfZc[fWg\XRU]XbZfX
[UmTfZÛ [UWRYX]R̂RS[\XZfXWZXTUdafgXWZXZfX][VWfàWTZUXZbXWRUST_Y[XcfZc[fWgXRU]XUaTVRÙ[\X_aWXZUYgXWZXWj[X[iW[UWX̀RaV[]X
_gXWj[XR̀WVXZfXẐ TVVTZUVXZfXRX_f[R̀jXZbX̀ZUWfR̀WXZbXWj[XRXpa_̀ZUWfR̀WZf\XRXpa_ypa_̀ZUWfR̀WZfXWZXpa_̀ZUWfR̀WZf\XRU]XRUgX
c[fVZUXZfX[UWTWgX]Tf[̀WYgXZfXTU]Tf[̀WYgX[̂cYZg[]X_gXWj[̂XZfXRUgXc[fVZUXZfX[UWTWgXbZfXkjZV[XR̀WVXWj[gX̂RgX_[XYTR_Y[\X
f[SRf]Y[VVXZbXkj[Wj[fXZfXUZWXVàjX̀YRT̂\X]R̂RS[\XYZVVXZfX[ic[UV[XTVX̀RaV[]XTUXcRfWX_gXRXcRfWgXTU][̂UTbT[]Xj[f[aU][ftq

~�������XvUX̀YRT̂VXRSRTUVWXRUgXc[fVZUXZfX[UWTWgXTU][̂UTbT[]XaU][fXWjTVXp[̀WTZUX�t��X_gXRUX[̂cYZg[[XZbXWj[XoZUWfR̀WZf\X
RXpa_̀ZUWfR̀WZf\XRUgZU[X]Tf[̀WYgXZfXTU]Tf[̀WYgX[̂cYZg[]X_gXWj[̂\XZfXRUgZU[XbZfXkjZV[XR̀WVXWj[gX̂RgX_[XYTR_Y[\XWj[X
TU][̂UTbT̀RWTZUXZ_YTSRWTZUXaU][fXp[̀WTZUX�t��t�XVjRYYXUZWX_[XYT̂TW[]X_gXRXYT̂TWRWTZUXZUXR̂ZaUWXZfXWgc[XZbX]R̂RS[V\X
Z̀̂ c[UVRWTZU\XZfX_[U[bTWVXcRgR_Y[X_gXZfXbZfXWj[XoZUWfR̀WZfXZfXRXpa_̀ZUWfR̀WZfXaU][fXkZfn[fVhX̀Ẑ c[UVRWTZUXR̀WV\X
]TVR_TYTWgX_[U[bTWXR̀WV\XZfXZWj[fX[̂cYZg[[X_[U[bTWXR̀WVt

~�������Xwj[XoZUWfR̀WZfhVX][b[UV[XRU]XTU][̂UTWgXZ_YTSRWTZUVXaU][fXWjTVXp[̀WTZUX�t��XVjRYYXVc[̀TbT̀RYYgXTÙYa][XRYYX
ỲRT̂VXRU]Xda]Ŝ [UWVXWjRWX̂RgX_[X̂R][XRSRTUVWXWj[XvU][̂UTW[[VXaU][fXWj[X�R_ZfX�RkXZbXWj[XpWRW[XZbXu[kX�Zfn\XRU]X
VT̂TYRfXYRkVXZbXZWj[fXVWRW[XZfXSZm[fÛ [UWRYX_Z]T[VXjRmTUSXdafTV]T̀WTZU�XRU]XbafWj[f\XRSRTUVWX̀YRT̂VXRU]Xda]Ŝ [UWVX
RfTVTUSXbfẐ XmTZYRWTZUXZbXca_YT̀XZf]TURÙ[VXRU]Xf[xaTf[̂[UWVXZbXSZm[fUTUSX[i[̀aWTZUXZbXWj[XsZfntX

~�������X�����������������������������������XwZXWj[XbaYY[VWX[iW[UWXc[f̂TWW[]X_gXYRk\XWj[XoZUWfR̀WZfXVjRYYX][b[U]\X
TU][̂UTbg\XRU]XjZY]XjRf̂Y[VVXWj[XvU][̂UTW[[VXbfẐ XRU]XRSRTUVWX̀YRT̂V\X]R̂RS[V\XYZVV[V\XRU]X[ic[UV[VXRfTVTUSXZaWXZbX
RUgX̀YRT̂VX̂R][XRSRTUVWXWj[XvU][̂UTW[[VXaU][fXWj[XYRkVXZbXb[][fRY\XVWRW[\XZfXZWj[fXSZm[fÛ [UWRYX_Z]T[VXjRmTUSX
dafTV]T̀WTZUXZm[fXWj[XsZfn\XTÙYa]TUSX_aWXUZWXYT̂TW[]XWZX̀YRT̂VXRfTVTUSXbfẐ XmTZYRWTZUXZbXca_YT̀XZf]TURÙ[VXRU]XZWj[fX
f[xaTf[̂[UWVXZbXSZm[fUTUSXRaWjZfTWT[V\X]a[XWZXWj[XoZUWfR̀WZfhVX̂[WjZ]XZbX[i[̀aWTZUXZbXWj[XsZfnXZfXT̂cY[̂[UWRWTZUXZbX
RUgXZbXWj[XoZUWfR̀WZfhVXZWj[fXZ_YTSRWTZUVXaU][fXWj[XoZUWfR̀WX�Z̀â [UWVt

~������ X¡�������¢�£�¤������¥���������XwZXWj[XbaYY[VWX[iW[UWXc[f̂TWW[]X_gXYRk\XWj[XoZUWfR̀WZfXVjRYYX][b[U]\XTU][̂UTbg\X
RU]XjZY]XjRf̂Y[VVXWj[XvU][̂UTW[[VXbfẐ XRU]XRSRTUVWXRUgXR̀WTZUV\XYRkXVaTWV\XZfXZWj[fXcfZ̀[[]TUSVX_fZaSjWXRSRTUVWX
vU][̂UTW[[VXRVXRXf[VaYWXZbXYT[UVXZfXV[̀afTWgXTUW[f[VWVXZbXRUgXWgc[XRfTVTUSXbfẐ XWj[XsZfnXRU]XbTY[]XRSRTUVWXWj[XsZfn\XWj[X
VTW[XZbXRUgXZbXWj[XsZfn\XWj[XrfZd[̀WXVTW[XRU]XRUgXT̂cfZm[̂[UWVXWj[f[ZU\XcRĝ [UWVX]a[XWj[XoZUWfR̀WZf\XZfXRUgXcZfWTZUXZbX
Wj[XcfZc[fWgXZbXRUgXZbXWj[XvU][̂UTW[[VtX

~������¦§¥������¤�����̈��©�����Xwj[XoZUWfR̀WZfXVjRYYX][b[U]\XTU][̂UTbg\XRU]XjZY]XjRf̂Y[VVXWj[XvU][̂UTW[[VXbfẐ XRU]X
RSRTUVWXRUgX̀YRT̂XZfX][̂RU]XbZfXcRW[UWXb[[V\XfZgRYWT[V\XZfXZWj[fkTV[XZUXR̀ Z̀aUWXZbXRUgXTUm[UWTZU\X̂R̀jTU[\XRfWT̀Y[\X
cfZ̀[VV\X̀ZcgfTSjW\XZfXRffRUS[̂[UWXWjRWX̂RgX_[XaV[]X_gXWj[XoZUWfR̀WZfXTUXc[fbZf̂TUSXWj[XsZfn\XZWj[fXWjRUXRVXWZXRUgXZbX
Wj[XbZf[SZTUSX[icf[VVYgX̀RYY[]XbZfXTUXWj[XoZUWfR̀WX�Z̀â [UWVXWZX_[XVZXaV[]tXvUXWj[X[m[UWXZbXRUgXTUdaÙWTZUXZfXY[SRYX
R̀WTZUXf[SRf]TUSXVàjX̀YRT̂XZfX][̂RU]XWjRWXf[VaYWVXTUXVWZccTUSXWj[XsZfnXTUXkjZY[XZfXcRfW\XWj[X{kU[fXVjRYYXjRm[XWj[X
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RSTUVWVXWYSRZ[VWVUZW\X]VR̂[VXRWVXW[Û]TZWVUZW_̂]]ZRWX̀WaZR̀XR_̂][ZWX̀WVUZWbXRcWVXŴdXSYWef[UWeVXaâTZgŴhhW[XeVŴ]YW
ZiaZ]eZWX[[̂eSX]ZYWVUZRZjkWVXWjZWjXR]ZWeXhZhkWjkWVUZW\X]VR̂[VXRl

mnopqrpsWtUZW\X]VR̂[VXRWeÛhhẀfRVUZRWS]YZ_]S̀kŴ]YWUXhYWÛR_hZeeWVUZWu]YZ_]SVZZeẀRX_Ŵ]YŴT̂S]eVŴ]kW[XeVeŴ]YW
ZiaZ]eZeWvS][hfYS]TWRẐeX]̂jhZŴVVXR]ZkewẀZZexWS][fRRZYWjkŴ]kWX̀WVUZWu]YZ_]SVZZeWS]WZ]̀XR[S]TŴ]kWX̀WVUZW
\X]VR̂[VXRweWYZ̀Z]eZgWS]YZ_]SVkgŴ]YWUXhYWÛR_hZeeWXjhST̂VSX]eWf]YZRWVUSeWyZ[VSX]Wzl{|WXRŴeW_̂kWXVUZR}SeZWjZW
aRXdSYZYWZheZ}UZRZWS]WVUZW\X]VR̂[Vl

mnopqrprWyfj~Z[VWVXWyZ[VSX]Wzl{|l�gŴhhWXjhST̂VSX]eWX̀WVUZW\X]VR̂[VXRWf]YZRWVUSeWyZ[VSX]Wzl{|WVXWYZ̀Z]YWVUZWu]YZ_]SVZZeW
R̂ZWXjhST̂VSX]eWVXWaRXdSYZẀfhhWYZ̀Z]eZeŴVWVUZWeXhZW[XeVŴ]YWZiaZ]eZWX̀WVUZW\X]VR̂[VXRgWRZT̂RYhZeeWX̀Ŵ]kŴhhZTZYW
[fhâjShSVkWX]WVUZWâRVWX̀Ŵ]kWu]YZ_]SVZZWXRŴ]kWfhVS_̂VZWYZVZR_S]̂VSX]WX̀WRZĥVSdZWeÛRZeWX̀WhŜjShSVkWX̀Ŵ]kWu]YZ_]SVZZW
XRWhS_SV̂VSX]WX̀WVUZW\X]VR̂[VXRweWS]YZ_]SVkWXjhST̂VSX]eWS]WhSTUVWX̀Wef[UWYZVZR_S]̂VSX]l

mnopqrp�WtXWVUZWZiVZ]VŴ]kWYZ̀Z]eZgWS]YZ_]SVkgWXRWUXhYWÛR_hZeeWXjhST̂VSX]eWf]YZRWVUSeWyZ[VSX]Wzl{|ŴRZW_̂YZWdXSYWXRW
XVUZR}SeZWS_âSRZYWjkŴ]kWĥ}W[X]VRXhhS]TWVUZSRW[X]eVRf[VSX]WvS][hfYS]TWjfVW]XVWhS_SVZYWVXWĥ}eWhS_SVS]TWef[UW
XjhST̂VSX]eWVXWVUZWZiVZ]VWX̀WVUZWaXRVSX]WX̀WŶ_̂TZeW[̂feZYWjkŴ]WS]YZ_]SVXRxgWef[UWXjhST̂VSX]eWeÛhhWjZWYZZ_ZYWVXW
[X]̀XR_WVXWVUZWTRẐVZeVWRSTUVeWVXWYZ̀Z]eZŴ]YWS]YZ_]SVkWaZR_SVVZYWjkWef[UWĥ}WvS][hfYS]TWjfVW]XVWhS_SVZYWVXW�Z}W�XRcW
yV̂VZW�Z]ZR̂hW�jhST̂VSX]eW�̂}WyZ[VSX]W��z��l{xl

mnopqrpq�W�hhWaRXdSeSX]eWX̀WVUSeWyZ[VSX]Wzl{|WeÛhhWefRdSdZWVZR_S]̂VSX]WX̀WVUZW�TRZZ_Z]VWXRẀS]̂hW[X_ahZVSX]lW�XW
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RSTUyS��������������S��S���S��������
RSTUyUVWz[̂Wabc̀]YdZ]\bcWqfcfr̂YWfcjWXYZ[\]̂Z]Wp\eeWlYbv\ĵWfji\c\̀]Yf]\bcWbhW][̂Wabc]YfZ]Wf̀Wĵ Z̀Y\t̂jW\cW][̂W
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ebWŴ T[eSX[bT]VSZYVSab̂XVWSXXYZ]VSZ[][TcVb̂XVbmVbZVZY\SXYUVXbVX̀YVdbTXZSeXVnbêWYTX]fVdbWŴ T[eSX[bT]VagVSTUVh[X̀V
X̀YVohTYZp]VbhTVmbZeY]V]̀S\\VaYVX̀Zb̂c̀VX̀YVohTYZf

qrstutvVẁYVdbT]XẐeX[bTViSTScYZVSTUVlZè[XYeXVh[\\VZYk[YhVSTUVeYZX[mgVS\\Vl__\[eSX[bT]VmbZVjSgWYTXVagVX̀YV
dbTXZSeXbZxV[TVSeebZUSTeYVh[X̀VX̀YV_Zbk[][bT]VbmVlZX[e\YVyfVẁYVdbT]XẐeX[bTViSTScYZVh[\\VS]]YWa\YVYSèVbmVX̀YV
dbTXZSeXbZp]Vl__\[eSX[bT]VmbZVjSgWYTXVh[X̀V][W[\SZVS__\[eSX[bT]VmZbWVbX̀YZVjZ[WYVdbTXZSeXbZ]V[TXbVSVjZbzYeXV
l__\[eSX[bTVSTUVdYZX[m[eSXYVmbZVjSgWYTXxVS\\VbmVh̀[èVh[\\VaYV]̂aW[XXYUVXbVX̀YVlZè[XYeXVh[X̀VX̀YVdbT]XẐeX[bTV
iSTScYZp]VZYebWWYTUSX[bT]VS]VXbVeYZX[m[eSX[bT]V[TVh̀b\YVbZV_SZXVagVX̀YVlZè[XYeXf

qrstut{VẁYVlZè[XYeXVSTUVdbT]XẐeX[bTViSTScYZV̀SkYVŜX̀bZ[XgVXbVZYzYeXV|bZ}VX̀SXVUbY]VTbXVebTmbZWVXbVX̀YVdbTXZSeXV
nbêWYTX]VSTUVh[\\VTbX[mgVYSèVbX̀YZVSab̂XVX̀YVZYzYeX[bTfVẁYVdbT]XẐeX[bTViSTScYZV]̀S\\VUYXYZW[TYV[TVcYTYZS\V
h̀YX̀YZVX̀YV|bZ}VbmVX̀YVdbTXZSeXbZV[]VaY[TcV_YZmbZWYUV[TVSeebZUSTeYVh[X̀VX̀YVZY~̂[ZYWYTX]VbmVX̀YVdbTXZSeXV
nbêWYTX]VSTUVTbX[mgVX̀YVohTYZxVdbTXZSeXbZVSTUVlZè[XYeXVbmVUYmYeX]VSTUVUYm[e[YTe[Y]V[TVX̀YV|bZ}fV| ỲTYkYZVX̀YV
dbT]XẐeX[bTViSTScYZVebT][UYZ]V[XVTYeY]]SZgVbZVSUk[]Sa\YxVX̀YVdbT]XẐeX[bTViSTScYZVh[\\V̀SkYVŜX̀bZ[XgVXbVZY~̂[ZYV
SUU[X[bTS\V[T]_YeX[bTVbZVXY]X[TcVbmVX̀YV|bZ}V[TVSeebZUSTeYVh[X̀V�YeX[bT]V��f�f�VSTUV��f�f�xV̂_bTVhZ[XXYTVŜX̀bZ[�SX[bTV
bmVX̀YVohTYZxVh̀YX̀YZVbZVTbXV]̂èV|bZ}V[]VmSaZ[eSXYUxV[T]XS\\YUVbZVebW_\YXYUfVẁYVmbZYcb[TcVŜX̀bZ[XgVbmVX̀YV
dbT]XẐeX[bTViSTScYZVh[\\VaYV]̂azYeXVXbVX̀YV_Zbk[][bT]VbmV�YeX[bT]V�f�f��VX̀Zb̂c̀V�f�f��V[Te\̂][kYxVh[X̀VZY]_YeXVXbV
[TXYZ_ZYXSX[bT]VSTUVUYe[][bT]VbmVX̀YVlZè[XYeXfV�bhYkYZxVTY[X̀YZVX̀YVlZè[XYeXp]VTbZVX̀YVdbT]XẐeX[bTViSTScYZp]V
ŜX̀bZ[XgVXbVSeXV̂TUYZVX̀[]V�YeX[bTV�f�f�VTbZVSVUYe[][bTVWSUYVagVY[X̀YZVbmVX̀YWV[TVcbbUVmS[X̀VY[X̀YZVXbVY�YZe[]YVbZVTbXVXbV
Y�YZe[]YV]̂èVŜX̀bZ[XgV]̀S\\Vc[kYVZ[]YVXbVSVÛXgVbZVZY]_bT][a[\[XgVbmVX̀YVlZè[XYeXVbZVX̀YVdbT]XẐeX[bTViSTScYZVXbVX̀YV
dbTXZSeXbZxV�̂aebTXZSeXbZ]xVWSXYZ[S\VSTUVY~̂[_WYTXV]̂__\[YZ]xVX̀Y[ZVScYTX]VbZVYW_\bgYY]xVbZVbX̀YZV_YZ]bT]V_YZmbZW[TcV
STgVbmVX̀YV|bZ}f

qrstut�VẁYVdbT]XẐeX[bTViSTScYZVh[\\VZYeY[kYVSTUV_ZbW_X\gVXZST]W[XVXbVX̀YVlZè[XYeXVS\\V]̂aW[XXS\]VmZbWVX̀YV
dbTXZSeXbZV]̂èVS]V�̀b_VnZSh[Tc]xVjZbÛeXVnSXSVSTUV�SW_\Y]fVẁYVdbT]XẐeX[bTViSTScYZp]VSeX[bT]Vh[\\VaYVXS}YTV[TV
SeebZUSTeYVh[X̀VX̀YVjZbzYeXV]̂aW[XXS\V]èYÛ\YVS__ZbkYUVagVX̀YVlZè[XYeXVbZxV[TVX̀YVSa]YTeYVbmVSTVS__ZbkYUVjZbzYeXV
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S]V�̀b_VnZSh[Tc]xVjZbÛeXVnSXSVSTUV�SW_\Y]xVâXVbT\gVmbZVX̀YV\[W[XYUV_̂Z_b]YVbmVèYe}[TcVmbZVebTmbZWSTeYVh[X̀V
[TmbZWSX[bTVc[kYTVSTUVX̀YVUY][cTVebTeY_XVY�_ZY]]YUV[TVX̀YVdbTXZSeXVnbêWYTX]fVẁYVlZè[XYeXp]VSeX[bTVh[\\VaYVXS}YTV
[TVSeebZUSTeYVh[X̀VX̀YV]̂aW[XXS\V]èYÛ\YVS__ZbkYUVagVX̀YVlZè[XYeXVbZxV[TVX̀YVSa]YTeYVbmVSTVS__ZbkYUV]̂aW[XXS\V
]èYÛ\YxVh[X̀VZYS]bTSa\YV_ZbW_XTY]]Vh̀[\YVS\\bh[TcV]̂mm[e[YTXVX[WYV[TVX̀YVlZè[XYeXp]V_ZbmY]][bTS\VẑUcWYTXVXbV
_YZW[XVSUY~̂SXYVZYk[YhfV�_bTVX̀YVlZè[XYeXp]VebW_\YXYUVZYk[YhxVX̀YVlZè[XYeXV]̀S\\VXZST]W[XV[X]V]̂aW[XXS\VZYk[YhVXbV
X̀YVdbT]XẐeX[bTViSTScYZf
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SeêZSegVSTUVebW_\YXYTY]]VbmVbX̀YZVUYXS[\]V]̂èVS]VU[WYT][bT]VSTUV~̂STX[X[Y]xVbZVmbZV]̂a]XSTX[SX[TcV[T]XẐeX[bT]VmbZV
[T]XS\\SX[bTVbZV_YZmbZWSTeYVbmVY~̂[_WYTXVbZV]g]XYW]xVS\\VbmVh̀[èVZYWS[TVX̀YVZY]_bT][a[\[XgVbmVX̀YVdbTXZSeXbZVS]V
ZY~̂[ZYUVagVX̀YVdbTXZSeXVnbêWYTX]fVẁYVlZè[XYeXp]VZYk[YhVbmVX̀YVdbTXZSeXbZp]V]̂aW[XXS\]V]̀S\\VTbXVZY\[YkYVX̀YV
dbTXZSeXbZVbmVX̀YVba\[cSX[bT]V̂TUYZV�YeX[bT]V�f�xV�f�VSTUV�f��fVẁYVlZè[XYeXp]VZYk[YhV]̀S\\VTbXVebT]X[X̂XYVS__ZbkS\VbmV
]SmYXgV_ZYeŜX[bT]VbZxV̂T\Y]]VbX̀YZh[]YV]_Ye[m[eS\\gV]XSXYUVagVX̀YVlZè[XYeXxVbmVSTgVebT]XẐeX[bTVWYST]xVWYX̀bU]xV
XYèT[~̂Y]xV]Y~̂YTeY]VbZV_ZbeYÛZY]fVẁYVlZè[XYeXp]VS__ZbkS\VbmVSV]_Ye[m[eV[XYWV]̀S\\VTbXV[TU[eSXYVS__ZbkS\VbmVSTV
S]]YWa\gVbmVh̀[èVX̀YV[XYWV[]VSVebW_bTYTXf
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S̀]VaYYTVZYeY[kYUVagVX̀YVdbTXZSeXbZf
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STUVWVXWYZ[\Y]̂_̀abcdaê_Yfg_gh\bYiejjYkb\kgb\Y][g_h\Ylbm\b̀Yg_mY]̂_̀abcdaê_Y][g_h\Yneb\daeo\̀p

STUVWVXqYZ[\Y]̂_̀abcdaê_Yfg_gh\bYg_mYa[\Yrbd[ea\daYiejjYags\Ygkkb̂kbega\Ygdaê_Ŷ_Y][g_h\Ylbm\b̀ŶbY]̂_̀abcdaê_Y
][g_h\Yneb\daeo\̀Ye_Ygdd̂bmg_d\Yiea[Yrbaedj\YtYg_mYa[\Yrbd[ea\daYiejjY[go\Ygca[̂beauYâŶbm\bYve_̂bYd[g_h\̀Ye_Ya[\Y
w b̂sYg̀Ykb̂oem\mYe_Yx\daê_YtpypYZ[\Yrbd[ea\dazYe_Yd̂_̀cjagaê_Yiea[Ya[\Y]̂_̀abcdaê_Yfg_gh\bzYiejjYe_o\̀aehga\Yg_mY
vgs\Ym\a\bve_gaê_̀Yg_mYb\d̂vv\_mgaê_̀Yb\hgbme_hYd̂_d\gj\mYg_mYc_s_̂i_Yd̂_meaê_̀Yg̀Ykb̂oem\mYe_Yx\daê_Y
{ptpyp

STUVWVXUY|aeje}e_hYa[\Ym̂dcv\_àYkb̂oem\mY~uYa[\Y]̂_abgdâbzYa[\Y]̂_̀abcdaê_Yfg_gh\bYiejjYvge_age_YgaYa[\Ỳea\Y�̂bYa[\Y
li_\bŶ_\Yd̂kuŶ�YgjjY]̂_abgdaYn̂dcv\_àzYgkkb̂o\mYx[̂kYnbgie_h̀zY�b̂mcdaYngagzYxgvkj\̀Yg_mỲevejgbYb\�ceb\mY
c̀~veaagj̀zYe_Yĥ m̂Ŷbm\bYg_mYvgbs\mYdcbb\_ajuYâYb\d̂bmYgjjYd[g_h\̀Yg_mỲ\j\daê_̀Yvgm\Ymcbe_hYd̂_̀abcdaê_pYZ[\̀\Y
iejjY~\Ygogejg~j\YâYa[\Yrbd[ea\daYg_mYa[\Y]̂_abgdâbzYg_mYiejjY~\Ym\jeo\b\mYâYa[\Yli_\bYck̂_Yd̂vkj\aê_Ŷ�Ya[\Y
�b̂�\dap

STUVWVX�YZ[\Y]̂_̀abcdaê_Yfg_gh\bYiejjYg̀̀ èaYa[\Yrbd[ea\daYe_Yd̂_mcdae_hYe_̀k\daê_̀YâYm\a\bve_\Ya[\Ymga\̀Ŷ�Y
xc~̀ag_aegjY]̂vkj\aê_Yg_mYa[\Ymga\Ŷ�Y�e_gjYd̂vkj\aê_�Yè̀c\Y]\bae�edga\̀Ŷ�Yxc~̀ag_aegjY]̂vkj\aê_Ye_Yd̂_�c_daê_Y
iea[Ya[\Yrbd[ea\daYkcb̀cg_aYâYx\daê_Y�p��Yg_mYb\d\eo\Yg_mY�̂bigbmYâYa[\Yli_\bYibeaa\_Yigbbg_ae\̀Yg_mYb\jga\mY
m̂dcv\_àYb\�ceb\mY~uYa[\Y]̂_abgdaYg_mYg̀̀\v~j\mY~uYa[\Y]̂_abgdâbYkcb̀cg_aYâYx\daê_Y�p��pYZ[\Y]̂_̀abcdaê_Y
fg_gh\bYiejjY�̂bigbmYâYa[\Yrbd[ea\daYgY�e_gjYrkkjedgaê_Yg_mY]\bae�edga\Y�̂bY�guv\_aŶbY�e_gjY�b̂�\daYrkkjedgaê_Yg_mY
�b̂�\daY]\bae�edga\Y�̂bY�guv\_aYck̂_Ya[\Y]̂_abgdâb�̀Yd̂vkjeg_d\Yiea[Ya[\Yb\�ceb\v\_àŶ�Ya[\Y]̂_abgdaYn̂dcv\_àp

STUVWVX�Y��Ya[\Yli_\bYg_mYrbd[ea\daYghb\\zYa[\Yrbd[ea\daYiejjYkb̂oem\Ŷ_\ŶbYv̂ b\Ykb̂�\daYb\kb\̀\_agaeo\̀YâYg̀̀ èaYe_Y
dgbbue_hŶcaYa[\Yrbd[ea\da�̀Yb\̀k̂_̀e~ejeae\̀YgaYa[\Ỳea\pYZ[\Ymcae\̀zYb\̀k̂_̀e~ejeae\̀Yg_mYjeveagaê_̀Ŷ�Ygca[̂beauŶ�Ỳcd[Y
kb̂�\daYb\kb\̀\_agaeo\̀Ỳ[gjjY~\Yg̀Ỳ\aY�̂ba[Ye_Yg_Y\�[e~eaYâY~\Ye_d̂bk̂bga\mYe_Ya[\Y]̂_abgdaYn̂dcv\_àp

STUVWVX�YZ[\Yrbd[ea\daYiejjYe_a\bkb\aYg_mYm\dem\Yvgaa\b̀Yd̂_d\b_e_hYk\b�̂bvg_d\Yc_m\bzYg_mYb\�ceb\v\_àŶ�Ya[\Y
]̂_abgdaYn̂dcv\_àŶ_Yibeaa\_Yb\�c\̀aŶ�Ya[\Y]̂_̀abcdaê_Yfg_gh\bzYli_\bŶbY]̂_abgdâbYa[b̂ch[Ya[\Y]̂_̀abcdaê_Y
fg_gh\bpYZ[\Yrbd[ea\da�̀Yb\̀k̂_̀\YâỲcd[Yb\�c\̀àYiejjY~\Yvgm\Ye_Yibeae_hYiea[e_Yg_uYaev\YjeveàYghb\\mYck̂_ŶbY
â[\biè\Yiea[Yb\g̀̂ _g~j\Ykb̂vka_\̀̀pY

STUVWVX�Y�_a\bkb\agaê_̀Yg_mYm\dèê_̀Ŷ�Ya[\Yrbd[ea\daYiejjY~\Yd̂_̀èa\_aYiea[Ya[\Ye_a\_aŶ�Yg_mYb\g̀̂ _g~juYe_�\bg~j\Y
�b̂vYa[\Y]̂_abgdaYn̂dcv\_àYg_mYiejjY~\Ye_Yibeae_hŶbYe_Ya[\Y�̂bvŶ�Ymbgie_h̀pY

STUVWVX�VXY��Yw b̂sYèYm\̀dbe~\mŶbYe_medga\mYe_YgYvg__\bYi[ed[Yvgs\̀YeaYevk̂`̀e~j\YâYdgbbuŶcaYa[\Yb\�ceb\v\_àŶ�Ya[\Y
]̂_abgdaYn̂dcv\_àzŶbỲ[̂cjmYmèdb\kg_de\̀Ygkk\gbYgv̂ _hYa[\Y]̂_abgdaYn̂dcv\_àzYa[\Y]̂_abgdâbỲ[gjjYb\�c\̀aY
e_a\bkb\agaê_Y~\�̂b\Ykb̂d\\me_hYiea[Ya[\Yw b̂spY��Ya[\Y]̂_abgdâbY�gej̀YâYvgs\Ỳcd[YgYb\�c\̀azY_̂Y\�dc̀\YiejjY~\Y
\_a\bage_\mY�̂bY�gejcb\YâYdgbbuŶcaYa[\Yw b̂sŶ�Ya[\Y]̂_abgdaYn̂dcv\_àpYx[̂cjmYgYd̂_�jedaŶddcbYe_ŶbY~\ai\\_Y
]̂_abgdaYn̂dcv\_àzYa[\Y]̂_abgdâbYèYm\\v\mYâY[go\Ye_djcm\mYe_Ya[\Y]̂_abgdaYxcvYa[\Yv̂ b\Y\�k\_̀eo\Yvg__\bŶ�Y
m̂e_hYa[\Yw b̂sp

STUVWVX�YZ[\Yrbd[ea\da�̀Ym\dèê_̀zYg�a\bYd̂_̀cjagaê_Yiea[Ya[\Yli_\bzŶ_Yvgaa\b̀Yb\jgae_hYâYg\̀a[\aedY\��\daYiejjY~\Y
�e_gjYe�Yd̂_̀èa\_aYiea[Ya[\Ye_a\_aY\�kb\̀̀\mYe_Ya[\Y]̂_abgdaYn̂dcv\_àp

STUVWVW�YZ[\Y]̂_̀abcdaê_Yfg_gh\bYiejjYb\d\eo\Yg_mYb\oe\iYb\�c\̀àY�̂bYe_�̂bvgaê_Y�b̂vYa[\Y]̂_abgdâbzYg_mY�̂bigbmY
\gd[Yb\�c\̀aY�̂bYe_�̂bvgaê_YâYa[\Yrbd[ea\dazYiea[Ya[\Y]̂_̀abcdaê_Yfg_gh\b�̀Yb\d̂vv\_mgaê_pYZ[\Yrbd[ea\daYiejjY
b\oe\iYg_mYb\̀k̂_mYe_Yibeae_hYâYa[\Y]̂_̀abcdaê_Yfg_gh\bYâYb\�c\̀àY�̂bYe_�̂bvgaê_Yg~̂caYa[\Y]̂_abgdaYn̂dcv\_àpY
Z[\Y]̂_̀abcdaê_Yfg_gh\b�̀Yb\d̂vv\_mgaê_Yg_mYa[\Yrbd[ea\da�̀Yb\̀k̂_̀\YâY\gd[Yb\�c\̀aYiejjY~\Yvgm\Ye_Yibeae_hY
iea[e_Yg_uYaev\YjeveàYghb\\mYck̂_ŶbŶa[\biè\Yiea[Yb\g̀̂ _g~j\Ykb̂vka_\̀̀pY��Ygkkb̂kbega\zYa[\Yrbd[ea\daYiejjYkb\kgb\Y
g_mYè̀c\Ỳckkj\v\_agjYnbgie_h̀Yg_mYxk\de�edgaê_̀Ye_Yb\̀k̂_̀\YâYa[\Yb\�c\̀àY�̂bYe_�̂bvgaê_p
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g_mYv\g_̀YgYxc~d̂_abgdâbŶbYg_Ygca[̂be}\mYb\kb\̀\_agaeo\Ŷ�Ya[\Yxc~d̂_abgdâbpYZ[\Ya\bvY²xc~d̂_abgdâb²Ym̂\̀Y_̂aY
e_djcm\Ŷa[\bY]̂_abgdâb̀ŶbYx\kgbga\Y]̂_abgdâb̀ŶbYa[\Ỳc~d̂_abgdâb̀Ŷ�Ŷa[\bY]̂_abgdâb̀ŶbYx\kgbga\Y]̂_abgdâb̀p
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STUVWVXYZY[\]̂_\]̀abcdècadYf_YeYghd_abYadYhbcfciYjkaYke_YeYlfdh̀cYadYfblfdh̀cỲabcdècYjfckYeY[\]̀abcdècadYcaYghdmadnY
eYgadcfabYamYckhYoadpYecYckhY_fchqYrkhYchdnYs[\]̂_\]̀abcdècadsYf_YdhmhddhlYcaYckda\tka\cYckhYuabcdècYvà\nhbc_Ye_YfmY
_fbt\wedYfbYb\n]hdYeblYnheb_YeY[\]̂_\]̀abcdècadYadYebYe\ckadfxhlYdhgdh_hbcecfyhYamYckhY[\]̂_\]̀abcdècadq

STUVXTz{|}~T��T�������}|���T|�~T����}T����}|���T��}T��}�����T��T���T��}�
STUVXVWY�bwh__Yackhdjf_hY_cechlYfbYckhYuabcdècYvà\nhbc_YadYckhY]fllfbtYdh�\fdhnhbc_�YckhYuabcdècad�YjfckfbYchbY����Y
lei_YemchdYejedlYamYckhYuabcdèc�Y_kewwYm\dbf_kYfbYjdfcfbtYcaYckhYuab_cd\̀cfabY�ebethdYmadYdhyfhjY]iYckhY�jbhd�Y
uab_cd\̀cfabY�ebethdYeblYZd̀kfch̀cYckhYbenh_YamYghd_ab_YadYhbcfcfh_Y�fb̀w\lfbtYcka_hYjkaYedhYcaYm\dbf_kYnechdfew_YadY
h�\fgnhbcYme]df̀echlYcaYeY_gh̀fewYlh_ftb�Ygdaga_hlYmadYhèkYgdfb̀fgewYgadcfabYamYckhYoadpqYrkhYuab_cd\̀cfabY�ebethdY
neiYdhgwiYjfckfbY��Ylei_YcaYckhYuabcdècadYfbYjdfcfbtY_cecfbtY���YjkhckhdYckhY�jbhd�YckhYuab_cd\̀cfabY�ebethdYadYckhY
Zd̀kfch̀cYke_Ydhe_abe]whYa]�h̀cfabYcaYebiY_\̀kYgdaga_hlYghd_abYadYhbcfciYad�Y���YckecYckhYuab_cd\̀cfabY�ebethd�Y
Zd̀kfch̀cYadY�jbhdYdh�\fdh_YellfcfabewYcfnhYmadYdhyfhjqY�efw\dhYamYckhYuab_cd\̀cfabY�ebethd�Y�jbhd�YadYZd̀kfch̀cYcaY
dhgwiYjfckfbYckhY��̂leiYghdfalY_kewwỲab_cfc\chYbacf̀hYamYbaYdhe_abe]whYa]�h̀cfabq

STUVXVWVW��bYbaỲe_hY_kewwYgeinhbc_Y]hYnelhYabYckhYuabcdècY\bcfwYeỲangwhchYwf_cYamY[\]̀abcdècad_Yke_Y]hhbY_\]nfcchlY
]iYckhYuabcdècadYcaYckhYuab_cd\̀cfabY�ebethdYmadYdhyfhjY]iYckhY�jbhd�Yuab_cd\̀cfabY�ebethd�YeblYZd̀kfch̀cqY[\̀kY
wf_cY_kewwYbacY]hỲab_flhdhlỲangwhchYfmYckhY�jbhd�Yuab_cd\̀cfabY�ebethdYadYZd̀kfch̀cYke_YebiYdhe_abe]whYa]�h̀cfabYcaY
ebiYbenhYwf_chlYckhdhabqY[\̀kYwf_cY_kewwY]hY_\]nfcchlYeblYdh_\]nfcchlYfmYbh̀h__ediY\bcfwYfcYf_Ỳab_flhdhlỲangwhchq

STUVXVWVX�[\]̀abcdècad_YjfwwYbacY]hYè h̀gce]whY\bwh__�YjkhbYdh�\h_chlY]iYckhY�jbhd�YZd̀kfch̀cYadYuab_cd\̀cfabY
�ebethd�Yhyflhb̀hYf_Ym\dbf_khlY]iYckhYuabcdècadYckecYckhYgdaga_hlY[\]̀abcdècadYke_Y_ecf_mècadfwiỲangwhchlY_fnfwedY
_\]̀abcdèc_Ye_ỲabchngwechlY\blhdYckf_Yuabcdèc�YeblYke_YckhYbh̀h__ediYh ghdfhb̀h�Yghd_abbhw�Yh�\fgnhbc�YgwebcYeblY
mfbeb̀fewYe]fwfciYcaỲangwhchYckhYgdaga_hlY_\]̀abcdècYfbYè àdleb̀hYjfckYckhYfbchbcYamYckhYuabcdècYvà\nhbc_YeblYckhY
¡da�h̀cY[̀khl\whqYZ_Yyhdfmf̀ecfabYamYmfbeb̀fewYe]fwfci�YckhY�jbhdYdh_hdyh_YckhYdftkcYcaYdh�\h_cYeblYdh̀hfyhY\gYcaYmfyhY�¢�Y
ihed_YamYmfbeb̀fewY_cechnhbc_�Y]ebpYdhmhdhb̀h_�Y]abl£fb_\deb̀hỲangebiYdhmhdhb̀h_YeblYewwYackhdYfbmadnecfabYdh�\fdhlY
caYe__h__Ymfbeb̀fewYe]fwfciq

STUVXVXYrkhYuabcdècadY_kewwYbacỲabcdècYjfckYeYgdaga_hlYghd_abYadYhbcfciYcaYjkanYckhY�jbhd�Yuab_cd\̀cfabY�ebethdY
adYZd̀kfch̀cYke_YnelhYdhe_abe]whYeblYcfnhwiYa]�h̀cfabqYrkhYuabcdècadY_kewwYbacY]hYdh�\fdhlYcaỲabcdècYjfckYebiabhYcaY
jkanYckhYuabcdècadYke_YnelhYdhe_abe]whYa]�h̀cfabq

STUVXV¤Y�mYckhY�jbhd�Yuab_cd\̀cfabY�ebethdYadYZd̀kfch̀cYke_Ydhe_abe]whYa]�h̀cfabYcaYeYghd_abYadYhbcfciYgdaga_hlY]iYckhY
uabcdècad�YckhYuabcdècadY_kewwYgdaga_hYebackhdYcaYjkanYckhY�jbhd�Yuab_cd\̀cfabY�ebethdYeblYZd̀kfch̀cYkeyhYbaY
a]�h̀cfabq

STUVXV¥YrkhYuabcdècadY_kewwYbacY_\]_cfc\chYeY[\]̀abcdècad�Yghd_ab�YadYhbcfciYmadYabhYgdhyfa\_wiY_hwh̀chlYfmYckhY�jbhd�Y
uab_cd\̀cfabY�ebethdYadYZd̀kfch̀cYneph_Ydhe_abe]whYa]�h̀cfabYcaY_\̀kY_\]_cfc\cfabq

STUVXVUYrkhY�efbchbeb̀hYamYckhY¡da�h̀cY[̀khl\whYf_Ỳdfcf̀ewqYrkhYuabcdècadY_kewwYejedlY_\]̀abcdèc_YcaYhbcfcfh_Ỳege]whY
amYghdmadnfbtYfbYeYnebbhdYckecYjfwwYnefbcefbYckhY¡da�h̀cY[̀khl\whYeblYdh�\fdhYfc_Y_\]̀abcdècad_YcaỲangwhchYckhfdY
jadpYfbYè àdleb̀hYjfckYckhY¡da�h̀cY[̀khl\whq

STUVXV¦T�gabYjdfcchbYdh�\h_cYmdanYadYabY]hkewmYamYckhY�jbhd�YckhYuabcdècadY_kewwYgdayflhYcaYckhY�jbhdYh h̀\chl�Y
\bdhlèchlỲagfh_YamYewwY_\]̀abcdèc_�Yg\d̀ke_hYadlhd_YadYackhdYetdhhnhbc_YdhwecfbtYcaYckhYoadpq

STUV¤T�������}|���|§T̈�§|�����
STUV¤VWY©iYeggdagdfechYjdfcchbYetdhhnhbc�YckhYuabcdècadY_kewwYdh�\fdhYhèkY[\]̀abcdècad�YcaYckhYh chbcYamYckhYoadpYcaY
]hYghdmadnhlY]iYckhY[\]̀abcdècad�YcaY]hY]a\blYcaYckhYuabcdècadY]iYchdn_YamYckhYuabcdècYvà\nhbc_�YeblYcaYe__\nhY
cajedlYckhYuabcdècadYewwYckhYa]wftecfab_YeblYdh_gab_f]fwfcfh_�Yfb̀w\lfbtYdh_gab_f]fwfciYmadY_emhciYamYckhY[\]̀abcdècadª_Y
oadp�Yjkf̀kYckhYuabcdècad�Y]iYckh_hYvà\nhbc_�Ye__\nh_YcajedlYckhY�jbhd�Yuab_cd\̀cfabY�ebethdYeblYZd̀kfch̀cqY
«èkY_\]̀abcdècYetdhhnhbcY_kewwYgdh_hdyhYeblYgdach̀cYckhYdftkc_YamYckhY�jbhd�Yuab_cd\̀cfabY�ebethdYeblYZd̀kfch̀cY
\blhdYckhYuabcdècYvà\nhbc_YjfckYdh_gh̀cYcaYckhYoadpYcaY]hYghdmadnhlY]iYckhY[\]̀abcdècadY_aYckecY_\]̀abcdècfbtY
ckhdhamYjfwwYbacYgdh�\lf̀hY_\̀kYdftkc_�YeblY_kewwYewwajYcaYckhY[\]̀abcdècad�Y\bwh__Y_gh̀fmf̀ewwiYgdayflhlYackhdjf_hYfbY
ckhY_\]̀abcdècYetdhhnhbc�YckhY]hbhmfcYamYewwYdftkc_�Ydhnhlfh_YeblYdhldh__Yetefb_cYckhYuabcdècadYckecYckhYuabcdècad�Y]iY
ckhYuabcdècYvà\nhbc_�Yke_Yetefb_cYckhY�jbhdqYokhdhYeggdagdfech�YckhYuabcdècadY_kewwYdh�\fdhYhèkY[\]̀abcdècadYcaY
hbchdYfbcaY_fnfwedYetdhhnhbc_YjfckY[\]̂_\]̀abcdècad_qYrkhYuabcdècadY_kewwYnephYeyefwe]whYcaYhèkYgdaga_hlY
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STUVWXYZ[VYWZ\]̂Z_WZ]YW]Ỳa]abaVTY_WX]Wc]Ỳa]dTUVWXYZ[VY][eZaafaXY\]VŴ_ad]Wc]Ỳa]gWXYZ[VY]hWVTfaXYd]YW]ì_V̀]Ỳa]
STUVWXYZ[VYWZ]i_jj]Ua]UWTXk\][Xk\]T̂WX]iZ_YYaX]ZalTadY]Wc]Ỳa]STUVWXYZ[VYWZ\]_kaXY_cm]YW]Ỳa]STUVWXYZ[VYWZ]YaZfd][Xk]
VWXk_Y_WXd]Wc]Ỳa]̂ZŴWdak]dTUVWXYZ[VY][eZaafaXY]Ỳ[Y]f[m]Ua][Y]n[Z_[XVa]i_Ỳ]Ỳa]gWXYZ[VY]hWVTfaXYdo]
STUVWXYZ[VYWZd]i_jj]d_f_j[Zjm]f[pa]VŴ_ad]Wc][̂ ĵ_V[Uja]̂WZY_WXd]Wc]dTV̀]kWVTfaXYd][n[_j[Uja]YW]Ỳa_Z]Zad̂aVY_na]
ẐŴWdak]STUqdTUVWXYZ[VYWZdo]r[V̀]dTUVWXYZ[VY]d̀[jj]VWXY[_X]̂ZWn_d_WX]cWZ]abaVTY_WX]Wc]j_aX]i[_naZd]_X]cWZf][Xk]
dTUdY[XVa][VVâY[Uja]YW]Ỳa]siXaZ][d][]VWXk_Y_WX]Wc]̂[mfaXY]Um]Ỳa]gWXYZ[VYWZo]t̀a]gWXYZ[VYWZ]d̀[jj]ZalT_Za]a[V̀]
STUVWXYZ[VYWZ]YW]uvw]_Xd̂aVY]Ỳa]xZWyaVY]d_Ya\]_XVjTk_Xe][jj]Zajan[XY]dTZc[Vad][Xk]yWU]VWXk_Y_WXd\]UacWZa]Uae_XX_Xe]Ỳa]
zWZp][Xk]u{w][VVâY]WZ]V_Ya]XaVadd[Zm]VWZZaVY_WXd]_X]Ỳa]xZWyaVY]d_Ya\]_XVjTk_Xe]dTZc[Vad]WZ]yWU]VWXk_Y_WXd\]UacWZa]
Uae_XX_Xe]Ỳa]zWZpo

|}~����}t̀a]gWXYZ[VYWZ]d̀[jj]̂ZWf̂ Yjm]XWY_cm]Ỳa]siXaZ][Xk]�ZV̀_YaVY]Wc][Xm]f[YaZ_[j]kac[TjYd]Um][Xm]STUVWXYZ[VYWZ]WZ]
ìaỲaZ]_Y]̀[d]YaZf_X[Yak]_Yd][eZaafaXY]i_Ỳ][Xm]Wc]_Yd]STUVWXYZ[VYWZd]cWZ][Xm]Za[dWXo]

|}~��}����������}����������}��}������������
|}~����]r[V̀]dTUVWXYZ[VY][eZaafaXY]cWZ][]̂WZY_WX]Wc]Ỳa]zWZp]_d][dd_eXak]Um]Ỳa]gWXYZ[VYWZ]YW]Ỳa]siXaZ\]̂ZWn_kak]Ỳ[Y

�� [dd_eXfaXY]_d]accaVY_na]WXjm][cYaZ]YaZf_X[Y_WX]Wc]Ỳa]gWXYZ[VY]Um]Ỳa]siXaZ]̂TZdT[XY]YW]�ZY_Vja]v�][Xk]
WXjm]cWZ]ỲWda]dTUVWXYZ[VY][eZaafaXYd]Ỳ[Y]Ỳa]siXaZ][VVâYd]Um]XWY_cm_Xe]Ỳa]STUVWXYZ[VYWZ][Xk]
gWXYZ[VYWZ�][Xk

�� [dd_eXfaXY]_d]dTUyaVY]YW]Ỳa]̂Z_WZ]Z_èYd]Wc]Ỳa]dTZaYm\]_c][Xm\]WUj_e[Yak]TXkaZ]UWXk]Zaj[Y_Xe]YW]Ỳa]
gWXYZ[VYo

z àX]Ỳa]siXaZ][VVâYd]Ỳa][dd_eXfaXY]Wc][]dTUVWXYZ[VY][eZaafaXY\]Ỳa]siXaZ][ddTfad]Ỳa]gWXYZ[VYWZ�d]Z_èYd][Xk]
WUj_e[Y_WXd]TXkaZ]Ỳa]dTUVWXYZ[VYo

|}~����]�̂WX]dTV̀][dd_eXfaXY\]_c]Ỳa]zWZp]̀[d]UaaX]dTd̂aXkak]cWZ]fWZa]Ỳ[X]��]k[md\]ỲZWTè]XW]c[TjY]Wc]Ỳa]
STUVWXYZ[VYWZ\]Ỳa]STUVWXYZ[VYWZ�d]VWf̂ aXd[Y_WX]d̀[jj]Ua]alT_Y[Ujm][kyTdYak]cWZ]_XVZa[dad]_X]VWdY]ZadTjY_Xe]cZWf]Ỳa]
dTd̂aXd_WXo

|}~����]�̂WX][dd_eXfaXY]YW]Ỳa]siXaZ]TXkaZ]Ỳ_d]SaVY_WX]�o�\]Ỳa]siXaZ]f[m]cTZỲaZ][dd_eX]Ỳa]dTUVWXYZ[VY]YW][]
dTVVaddWZ]gWXYZ[VYWZ]WZ]WỲaZ]aXY_Ymo]
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|}¢����]t̀a]siXaZ]ZadaZnad]Ỳa]Z_èY]YW]̂aZcWZf]VWXdYZTVY_WX]WZ]ŴaZ[Y_WXd]Zaj[Yak]YW]Ỳa]xZWyaVY]i_Ỳ]Ỳa]siXaZ�d]WiX]
cWZVad\]ì_V̀]_XVjTka]̂aZdWXd]WZ]aXY_Y_ad]TXkaZ]dâ[Z[Ya]VWXYZ[VYd]XWY][kf_X_dYaZak]Um]Ỳa]gWXdYZTVY_WX]̄[X[eaZ\][Xk]
YW][i[Zk]WỲaZ]VWXYZ[VYd]_X]VWXXaVY_WX]i_Ỳ]WỲaZ]̂WZY_WXd]Wc]Ỳa]xZWyaVY]WZ]WỲaZ]VWXdYZTVY_WX]WZ]ŴaZ[Y_WXd]WX]Ỳa]d_Ya]
TXkaZ]gWXk_Y_WXd]Wc]Ỳa]gWXYZ[VY]_kaXY_V[j]WZ]dTUdY[XY_[jjm]d_f_j[Z]YW]Ỳada]_XVjTk_Xe]ỲWda]̂WZY_WXd]Zaj[Yak]YW]
_XdTZ[XVa][Xk]i[_naZ]Wc]dTUZWe[Y_WXo]

|}¢����]z àX]Ỳa]siXaZ]̂aZcWZfd]VWXdYZTVY_WX]WZ]ŴaZ[Y_WXd]i_Ỳ]Ỳa]siXaZ�d]WiX]cWZVad]WZ]Sâ[Z[Ya]gWXYZ[VYWZd\]
Ỳa]siXaZ]d̀[jj]̂ZWn_ka]cWZ]VWWZk_X[Y_WX]Wc]dTV̀]cWZVad][Xk]Sâ[Z[Ya]gWXYZ[VYWZd]i_Ỳ]Ỳa]zWZp]Wc]Ỳa]gWXYZ[VYWZ\]
ìW]d̀[jj]VWŴaZ[Ya]i_Ỳ]Ỳafo

|}¢����]�Xjadd]WỲaZi_da]̂ZWn_kak]_X]Ỳa]gWXYZ[VY]hWVTfaXYd\]ìaX]Ỳa]siXaZ]̂aZcWZfd]VWXdYZTVY_WX]WZ]ŴaZ[Y_WXd]
Zaj[Yak]YW]Ỳa]xZWyaVY]i_Ỳ]Ỳa]siXaZ�d]WiX]cWZVad]WZ]i_Ỳ]Sâ[Z[Ya]gWXYZ[VYWZd\]Ỳa]siXaZ]WZ]_Yd]Sâ[Z[Ya]gWXYZ[VYWZd]
d̀[jj]̀[na]Ỳa]d[fa]WUj_e[Y_WXd][Xk]Z_èYd]Ỳ[Y]Ỳa]gWXYZ[VYWZ]̀[d]TXkaZ]Ỳa]gWXk_Y_WXd]Wc]Ỳa]gWXYZ[VY\]_XVjTk_Xe\]
i_ỲWTY]abVjTk_Xe]WỲaZd\]ỲWda]dY[Yak]_X]�ZY_Vja]°\]Ỳ_d]�ZY_Vja]�\][Xk]�ZY_Vjad]v�\]vv\][Xk]v{o

|}¢����±t̀a]gWXYZ[VYWZ][VVâYd][dd_eXfaXY]Wc\][Xk]j_[U_j_Ym]cWZ\][jj]̂TZV̀[da]WZkaZd][Xk]WỲaZ][eZaafaXYd]cWZ]
ẐWVTZafaXY]Wc]f[YaZ_[jd][Xk]alT_̂faXY]Ỳ[Y][Za]_kaXY_c_ak][d]̂[ZY]Wc]Ỳa]gWXYZ[VY]hWVTfaXYdo]t̀a]gWXYZ[VYWZ]d̀[jj]Ua]
Zad̂WXd_Uja]cWZ]dTV̀]̂Zaq̂TZV̀[dak]_Yafd\]_c][Xm\][d]_c]Ỳa]gWXYZ[VYWZ]iaZa]Ỳa]WZ_e_X[j]̂TZV̀[daZo]t̀a]gWXYZ[VY]STf]
_XVjTkad\]i_ỲWTY]j_f_Y[Y_WX\][jj]VWdYd][Xk]ab̂aXdad]_X]VWXXaVY_WX]i_Ỳ]kaj_naZm\]dYWZ[ea\]_XdTZ[XVa\]_XdY[jj[Y_WX][Xk]
YadY_Xe]Wc]_Yafd]VWnaZak]_X][Xm][dd_eXak]̂TZV̀[da]WZkaZd]WZ][eZaafaXYdo]�jj]i[ZZ[XYm][Xk]VWZZaVY_WX]Wc]Ỳa]zWZp]
WUj_e[Y_WXd]TXkaZ]Ỳa]gWXYZ[VY]hWVTfaXYd]d̀[jj][jdW][̂ ĵm]YW][Xm]̂Zaq̂TZV̀[dak]_Yafd\]TXjadd]Ỳa]gWXYZ[VY]hWVTfaXYd]
d̂aV_c_V[jjm]̂ZWn_ka]WỲaZi_dao
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STUVWTXYZY[\T]̂_̀ab_cdc\cZe
STUVWVfghijgklmnopqnlogojqlrmstjugpmvgpqwmlxyjvrjugnipngnijgzol{jqngsugrl|jomjvg}~gpmvgu�}{jqngnlgnijg�ol|suslmugl�g
�jxg�lowg�npnjg�jmjopyg��msqs�pyg�pxg�����gjnguj���grl|jomsmrgnijgpxpovgl�gqlmnopqnuglmg��}ysqgs��ol|j�jmng
�ol{jqnu�g�ugu�qi�gnijgklmnopqnlogojqlrmstjugpmvgpqwmlxyjvrjugnipnglnijogklmnopqnlouglog�j�popnjgklmnopqnlougxsyyg}jg
�jo�lo�smrgxlowglmgnijg�ol{jqngsmgqlm{�mqnslmgxsnigsn�g�ugu�qi�gnijgklmnopqnloguipyygp��lovgnijg�xmjo�uglxmg�loqjugpmvg
lnijogklmnopqnlouglog�j�popnjgklmnopqnlougojpulmp}yjgl��lon�msn~g�logsmnolv�qnslmgpmvgunloprjgl�gnijsog�pnjospyugpmvg
j��s��jmngpmvg�jo�lo�pmqjgl�gnijsogpqns|snsju�gpmvguipyygqlmmjqngpmvgqllovsmpnjgnijgklmnopqnlo�ugqlmuno�qnslmgpmvg
l�jopnslmugxsnignijsougpugoj��sojvg}~gnijgklmnopqng�lq��jmnu�

STUVWVfVfghijgklmnopqnloguipyygmlngql��snglog�jo�sngpm~gpqngxisqigxsyygsmnjo�jojgxsnignijg�jo�lo�pmqjgl�gnijgxlowgl�g
pm~glnijogklmnopqnloglog�j�popnjgklmnopqnlog�jo�lo�smrgxlowglmgnijgzol{jqn�g��gnijgklmnopqnlogu�unpsmugpm~gvp�prjg
niol�rigpm~gpqnglogl�suuslmgl�g�j�popnjgloglnijogklmnopqnlougip|smrgpgqlmnopqngxsnignijg�xmjog�lognijg�jo�lo�pmqjgl�g
xlowg��lmgnijgusnjglogl�gxlowgxisqig�p~g}jgmjqjuupo~gnlg}jg�jo�lo�jvg�lognijg�ol�jogj�jq�nslmgl�gnijgxlowgnlg}jg
�jo�lo�jvgijoj�mvjo�glogniol�rigpm~gpqnglogl�suuslmgl�gpgu�}qlmnopqnlogl�gu�qig�j�popnjgloglnijogklmnopqnlo�gnijg
klmnopqnloguipyyg�ol��ny~gmlns�~gnijg�xmjogpmvgnijgklmuno�qnslmg�pmprjogl�gu�qigvp�prj

STUVWVfVWghijgklmnopqnlogprojjugnlgvj�jmvgpmvgsmvj�ms�~g�xmjo�g�oqisnjqn�gklmuno�qnslmg�pmprjo�gklmu�ynpmnugpmvg
��}�qlmu�ynpmnu�g�ol�gpyygqyps�ug�pvjgprpsmungpm~gl�gnij�gposusmrgl�ngl�gnijgklmnopqnlo�ugpqnuglogl�suuslmuglognijgpqnug
logl�suuslmugl�gpm~g��}qlmnopqnlogl�gnijgklmnopqnlogxisqigip|jgqp�ujvgvp�prjgnlgnijg�xmjo�g�oqisnjqn�gklmuno�qnslmg
�pmprjo�g�j�popnjgklmnopqnlogloglnijogklmnopqnloglmgnijgzol{jqn�ghijg�xmjo�ugosringnlgsmvj�ms�sqpnslmgijoj�mvjog
uipyygsmgmlgxp~g}jgvs�smsuijv�gxps|jvglogvsuqiporjv�glog}~gnijgj�joqsujgl�gpm~glnijogoj�jv~g�ol|svjvg�log}~gnijg
qlmnopqnglog}~gypx�g��onijo�gnijg�xmjoguipyygxsniilyvg�ol�gnijgklmnopqnlo�ugklmnopqng���gpmgp�l�mngu���sqsjmngnlg
ql|jogu�qigvp�prjgpmvgpyygj��jmujugpmvgqlunugpuulqspnjvgxsnignijgvp�prjgu�unpsmjv�

STUVWVWg��g�pongl�gnijgklmnopqnlo�ug�lowgvj�jmvug�log�ol�jogj�jq�nslmglogoju�ynug��lmgqlmuno�qnslmglogl�jopnslmug}~gnijg
�xmjo�uglxmg�loqju�g�j�popnjgklmnopqnlougloglnijogklmnopqnlou�gnijgklmnopqnloguipyy�g�oslognlg�olqjjvsmrgxsnignipng
�lonslmgl�gnijg�low�g�ol��ny~gmlns�~gnijgklmuno�qnslmg�pmprjogpmvg�oqisnjqngl�gp��pojmngvsuqoj�pmqsjuglogvj�jqnugsmg
nijgqlmuno�qnslmglogl�jopnslmug}~gnijg�xmjoglog�j�popnjgklmnopqnlogloglnijogklmnopqnlougnipngxl�yvgojmvjogsng
�mu�snp}yjg�log�ol�jogj�jq�nslmgpmvgoju�ynugl�gnijgklmnopqnlo�ug�low�g�psy�ojgl�gnijgklmnopqnlognlgmlns�~gnijg
klmuno�qnslmg�pmprjogpmvgnijg�oqisnjqngl�gp��pojmngvsuqoj�pmqsjuglogvj�jqnug�oslognlg�olqjjvsmrgxsnignijg�lowguipyyg
qlmunsn�njgpmgpqwmlxyjvr�jmngnipngnijg�xmjo�uglog�j�popnjgklmnopqnlo�ugloglnijogklmnopqnlou�gql��yjnjvglog�ponspyy~g
ql��yjnjvgqlmuno�qnslmgsug�sngpmvg�ol�jognlgojqjs|jgnijgklmnopqnlo�ug�low�ghijgklmnopqnloguipyygmlng}jgoju�lmus}yjg�log
vsuqoj�pmqsjuglogvj�jqnugsmgnijgqlmuno�qnslmglogl�jopnslmug}~gnijg�xmjoglog�j�popnjgklmnopqnlougloglnijogklmnopqnloug
nipngpojgmlngp��pojmn�

STUVWVWVfghijgklmnopqnloguipyyg�ol��ny~gqloojqngvsuqoj�pmqsjuglogvj�jqnugsmgsnug�lowgsvjmns�sjvg}~g�j�popnjgklmnopqnloug
pugp��jqnsmrg�ol�jogj�jq�nslmgpmvgoju�ynugl�gnijgxlowgl�gnijg�j�popnjgklmnopqnlou�

STUVWV�ghijgklmnopqnloguipyygojs�}�oujgnijg�xmjog�logqlunugnijg�xmjogsmq�ou�gsmqy�vsmrgqlunugnipngpojg�p~p}yjgnlgpg
�j�popnjgklmnopqnlouglognlglnijogklmnopqnlou�g}jqp�ujgl�gnijgklmnopqnlo�ugvjyp~u�gs��ol�joy~gns�jvgpqns|snsjuglog
vj�jqns|jgqlmuno�qnslm�g

STUVWV�ghijgklmnopqnloguipyyg�ol��ny~goj�jv~gvp�prjgnipngnijgklmnopqnlogxolmr��yy~gqp�ujugnlgql��yjnjvglog�ponspyy~g
ql��yjnjvgqlmuno�qnslm�glognlg�ol�jon~gl�gnijg�xmjo�g�j�popnjgklmnopqnlou�gloglnijogklmnopqnlougpug�ol|svjvgsmg�jqnslmg
������glogjyujxijojgsmgnijgklmnopqng�lq��jmnu�

STUVWV�ghijg�xmjo�g�j�popnjgklmnopqnlou�gpmvglnijogklmnopqnlouguipyygip|jgnijgup�jgoju�lmus}sysnsjug�logq�nnsmrgpmvg
�pnqismrgpugpojgvjuqos}jvg�lognijgklmnopqnlogsmg�jqnslmg�����

STUVWVUg�il�yvgnijgklmnopqnloglogsnug��}qlmnopqnlougqp�ujgvp�prjgnlgnijgxlowglog�ol�jon~gl�gpm~g�j�popnjgklmnopqnlog
loglnijog��yns�yjgzos�jgklmnopqnlo�gnijgklmnopqnloguipyy�g��lmgv�jgmlnsqj�g�ol��ny~gpnnj��ngnlgujnnyjg}~gprojj�jmnglog
lnijoxsujgojuly|jgnijgvsu��njgxsnignijg�j�popnjgklmnopqnlogloglnijog��yns�yjgzos�jgklmnopqnlo�g��gu�qiguj�popnjgnopvjg
qlmnopqnlogloglnijog��yns�yjgzos�jgklmnopqnlogu�juglog�pwjugpm~glnijogqyps�gprpsmungnijg�xmjo�gklmuno�qnslmg
�pmprjo�glog�oqisnjqnglmgpqql�mngl�gpm~gvp�prjgpyyjrjvgnlgip|jg}jjmgqp�ujvg}~gnijgklmnopqnloglogsnug��}qlmnopqnlou�g
nijgklmnopqnloguipyygvj�jmv�gsmvj�ms�~�gpmvgilyvgipo�yjuugnijg�xmjo�gklmuno�qnslmg�pmprjo�gpmvg�oqisnjqngprpsmung
u�qigqyps�glog�olqjjvsmrugpngnijgklmnopqnlo�uglxmgj��jmuj�ghijg�xmjo�ugosringnlgsmvj�ms�sqpnslmgijoj�mvjoguipyygsmg
mlgxp~g}jgvs�smsuijv�gxps|jvglogvsuqiporjv�glog}~gnijgj�joqsujgl�gpm~glnijogoj�jv~g�ol|svjvg�log}~gnijgklmnopqng
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RSTUVWXYZ[S\[]̂[_̀ab[cU\YdW\e[YdW[faXW\[Zd̀__[]W[WXYgY_Wh[YS[agYddS_h[i\SV[YdW[jSXY\̀TYS\kZ[jSXY\̀TY[lUV[̀X[̀VSUXY[
ZUiigTgWXY[YS[TSmW\[ZUTd[h̀V̀nW[̀Xh[̀__[WopWXZWZ[̀Xh[TSZYZ[̀ZZSTg̀YWh[agYd[YdW[h̀V̀nW[ZUZỲgXWhb

qrstutv[wdWX[YdW[wS\x[Si[YdW[jSXY\̀TYS\[S\[gYZ[lU]TSXY\̀TYS\Z[SmW\_̀p[S\[hSmWỲg_[agYd[Yd̀Y[Si[SYdW\[jSXY\̀TYS\Ze[
V̀YW\g̀_Z[Zd̀__[]W[hW_gmW\Wh[̀Xh[SpW\̀YgSXZ[TSXhUTYWh[YS[T̀\\̂[SX[YdW[wS\x[TSXYgXUSUZ_̂e[gX[̀X[WiigTgWXYe[aS\xV̀X_gxW[
V̀XXW\b

qrstuty[zX[T̀ZW[Si[gXYW\iW\WXTW[]WYaWWX[YdW[SpW\̀YgSXZ[Si[YdW[jSXY\̀TYS\[̀Xh[SYdW\[jSXY\̀TYS\Ze[YdW[jSXZY\UTYgSX[
{ X̀̀nW\[ag__[]W[YdW[ZS_W[|UhnW[Si[YdW[\gndYZ[Si[ẀTd[TSXY\̀TYS\[̀Xh[Zd̀__[d̀mW[YdW[̀UYdS\gŶ[YS[hWTghW[gX[ad̀Y[V̀XXW\[
YdW[wS\x[V̀ [̂p\STWWhe[̀Xh[gX[̀__[T̀ZWZ[gYZ[hWTgZgSX[Zd̀__[]W[igX̀_b[}X̂[hWTgZgSX[̀Z[YS[YdW[VWYdSh[̀Xh[YgVWZ[Si[
TSXhUTYgXn[YdW[wS\x[S\[YdW[UZW[Si[Zp̀TW[̀Z[\W~Ug\Wh[gX[YdgZ[p̀\̀n\̀pd[Zd̀__[XSY[]W[]̀ZgZ[Si[̀X̂[T_̀gV[iS\[hW_̀̂[S\[
h̀V̀nWZ[]̂[YdW[jSXY\̀TYS\b

qrstut�[�dW[jSXY\̀TYS\e[gXT_UhgXn[gYZ[lU]TSXY\̀TYS\Ze[Zd̀__[xWWp[gYZW_i[gXiS\VWh[Si[YdW[p\Sn\WZZ[Si[SYdW\[jSXY\̀TYS\Z[
X̀h[Zd̀__[XSYgî[YdW[}\TdgYWTY[S\[YdW[jSXZY\UTYgSX[{ X̀̀nW\[gVVWhg̀YW_̂[gX[a\gYgXn[Si[_̀Tx[Si[p\Sn\WZZ[SX[YdW[p̀\Y[Si[
SYdW\[jSXY\̀TYS\Z[adW\W[ZUTd[hW_̀̂[ag__[gXYW\iW\W[agYd[gYZ[SaX[SpW\̀YgSXZb[c̀g_U\W[Si[YdW[jSXY\̀TYS\[YS[xWWp[gXiS\VWh[
Si[YdW[aS\x[p\Sn\WZZgXn[SX[YdW[�\S|WTY[̀Xh[ìg_U\W[YS[ngmW[XSYgTW[Si[_̀Tx[Si[p\Sn\WZZ[]̂[SYdW\Z[Zd̀__[]W[TSXZY\UWh[̀Z[
T̀TWpỲXTW[]̂[YdW[jSXY\̀TYS\[Si[YdW[ZỲYUZ[Si[YdW[aS\x[̀Z[]WgXn[Z̀YgZìTYS\̂[iS\[p\SpW\[TSS\hgX̀YgSX[agYd[YdW[
jSXY\̀TYS\kZ[wS\xb

qrstut��[RW_̀̂Z[S\[SmW\ZgndYZ[SX[YdW[p̀\Y[Si[YdW[jSXY\̀TYS\[S\[gYZ[lU]TSXY\̀TYS\Z[gX[nWYYgXn[̀X̂[S\[̀__[Si[YdW[wS\x[hSXW[
gX[YdW[p\SpW\[à ê[YdW\W]̂[T̀UZgXn[TUYYgXne[\WVSmgXn[̀Xh[\Wp_̀TgXn[wS\x[̀_\Ẁĥ[gX[p_̀TWe[Zd̀__[XSY[]W[YdW[]̀ZgZ[iS\[̀[
T_̀gV[iS\[WoY\̀[TSVpWXZ̀YgSX[S\[̀hhgYgSX̀_[YgVWb[

qrstut��[�dW[jSXY\̀TYS\[Zd̀__[p\SVpY_̂[TS\\WTY[hgZT\Wp̀XTgWZ[S\[hWiWTYZ[gX[gYZ[wS\x[adgTd[d̀mW[]WWX[ghWXYgigWh[]̂[
lWp̀\̀YW[jSXY\̀TYS\�Z�[S\[SYdW\[jSXY\̀TYS\�Z�[̀Z[̀iiWTYgXn[p\SpW\[WoWTUYgSX[̀Xh[\WZU_YZ[Si[YdW[aS\x[Si[ZUTd[SYdW\[
jSXY\̀TYS\�Z�b

qrst�r�������r�����r��r�����r��
zi[̀[hgZpUYW[̀\gZWZ[̀VSXn[YdW[jSXY\̀TYS\e[lWp̀\̀YW[jSXY\̀TYS\Ze[SYdW\[jSXY\̀TYS\Ze[̀Xh[YdW[faXW\[̀Z[YS[YdW[
\WZpSXZg]g_gŶ[UXhW\[YdWg\[\WZpWTYgmW[TSXY\̀TYZ[iS\[V̀gXỲgXgXn[YdW[p\WVgZWZ[̀Xh[ZU\\SUXhgXn[̀\Ẁ[i\WW[i\SV[àZYW[
V̀YW\g̀_Z[̀Xh[\U]]gZde[YdW[faXW\[V̀ [̂T_ẀX[Up[̀Xh[YdW[jSXZY\UTYgSX[{ X̀̀nW\e[agYd[XSYgTW[YS[YdW[}\TdgYWTYe[ag__[
_̀_ST̀YW[YdW[TSZY[̀VSXn[YdSZW[\WZpSXZg]_Wb

�������rvrrr���� �¡r��r���r¢��£
qrvt�r ������
qrvt�t�[jd̀XnWZ[gX[YdW[wS\x[V̀ [̂]W[̀TTSVp_gZdWh[̀iYW\[WoWTUYgSX[Si[YdW[jSXY\̀TYe[̀Xh[agYdSUY[gXm̀_gh̀YgXn[YdW[
jSXY\̀TYe[SX_̂[]̂[jd̀XnW[f\hW\e[jSXZY\UTYgSX[jd̀XnW[Rg\WTYgmW[S\[igW_h[S\hW\[iS\[̀[VgXS\[Td̀XnW[gX[YdW[wS\xe[ZU]|WTY[
YS[YdW[_gVgỲYgSXZ[ZỲYWh[gX[YdgZ[}\YgT_W[¤[̀Xh[W_ZWadW\W[gX[YdW[jSXY\̀TY[RSTUVWXYZb[�dW[faXW\[V̀ [̂gX[gYZ[ZS_W[
hgZT\WYgSX[\WhUTW[YdW[ZTSpW[Si[YdW[jSXY\̀TYS\kZ[jSXY\̀TY[agYd[S\[agYdSUY[̀X̂[ZpWTgigT[\ẀZSXZ[YdW\WiS\b

qrvt�tu[}[jd̀XnW[f\hW\[Zd̀__[]W[]̀ZWh[UpSX[̀n\WWVWXY[̀VSXn[YdW[faXW\e[jSXZY\UTYgSX[{ X̀̀nW\e[}\TdgYWTY[̀Xh[
jSXY\̀TYS\¥[̀[jSXZY\UTYgSX[jd̀XnW[Rg\WTYgmW[\W~Ug\WZ[̀n\WWVWXY[]̂[YdW[faXW\e[jSXZY\UTYgSX[{ X̀̀nW\[̀Xh[}\TdgYWTY[
X̀h[V̀ [̂S\[V̀ [̂XSY[]W[̀n\WWh[YS[]̂[YdW[jSXY\̀TYS\¥[̀[igW_h[S\hW\[iS\[̀[VgXS\[Td̀XnW[gX[YdW[wS\x[V̀ [̂]W[gZZUWh[]̂[YdW[
}\TdgYWTY[̀_SXWb

qrvt�tut�[cgW_h[S\hW\Z[̀\W[̀X[gXYW\p\WỲYgSX[Si[YdW[R\̀agXnZ[S\[lpWTgigT̀YgSXZ[adgTd[S\hW\[VgXS\[Td̀XnWZ[gX[YdW[
jSXY\̀TYS\kZ[aS\x[adgTd[ag__[XSY[\WZU_Y[gX[̀X[gXT\ẀZW[S\[hWT\ẀZW[gX[YdW[jSXY\̀TY[lUVb[c\SV[YgVW[YS[YgVWe[YdW[
}\TdgYWTY[V̀ [̂gZZUW[igW_h[S\hW\Z[YS[YdW[jSXY\̀TYS\b[�dW[aS\x[gXT_UhWh[gX[ZUTd[igW_h[S\hW\[Zd̀__[]W[pW\iS\VWh[]̂[YdW[
jSXY\̀TYS\[̀Y[XS[̀hhgYgSX̀_[TSZY[YS[YdW[faXW\[̀Xh[Zd̀__[XSY[iS\V[YdW[]̀ZgZ[iS\[̀[T_̀gV[iS\[̀X[WoYWXZgSX[Si[YdW[jSXY\̀TY[
�gVWb[¦WXTWe[YdW[jSXY\̀TYS\[Zd̀__[pW\iS\V[YdW[aS\x[gXT_UhWh[gX[igW_h[S\hW\Z[ZS[̀Z[YS[T̀UZW[XS[hW_̀̂[YS[gYZ[wS\x[̀Xh§S\[
YdW[aS\x[Si[SYdW\[jSXY\̀TYS\Z[S\[lWp̀\̀YW[jSXY\̀TYS\Z[WXǹnWh[]̂[YdW[faXW\[gX[TSXXWTYgSX[agYd[YdW[�\S|WTYb[}__[igW_h[
S\hW\Z[Zd̀__[]W[ngmWX[YS[YdW[jSXY\̀TYS\[̀Xh[YdW[jSXZY\UTYgSX[{ X̀̀nW\[]̂[YdW[}\TdgYWTY[gX[a\gYgXnb

qrvt�t�[jd̀XnWZ[gX[YdW[wS\x[Zd̀__[]W[pW\iS\VWh[UXhW\[̀pp_gT̀]_W[p\SmgZgSXZ[Si[YdW[jSXY\̀TY[RSTUVWXYZe[̀Xh[YdW[
jSXY\̀TYS\[Zd̀__[p\STWWh[p\SVpY_̂e[UX_WZZ[SYdW\agZW[p\SmghWh[gX[YdW[jd̀XnW[f\hW\e[jSXZY\UTYgSX[jd̀XnW[Rg\WTYgmW[S\[
igW_h[S\hW\[iS\[̀[VgXS\[Td̀XnW[gX[YdW[wS\xb[}hhgYgSX̀_[aS\x[pW\iS\VWh[agYdSUY[̀UYdS\g̈̀YgSX[Si[̀[jd̀XnW[f\hW\[ag__[
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T̂ShâUVT\Vi\XT\VhW]YXSj_VkWUlWWSVUZWVi]\UXW_mVST\VWci\W__VT\VXbiYXWhV]̂ ŴiU]ŜWVTdV]YUW\]UXTS_VT\V]hhXUXTS_VUTVUZWV
nT\omV]ShVSTV̂Y]XbVUZ]UVUZWVplSW\VZ]_VkWWSVaSqa_UYrVWS\X̂ZWhVkrV]SrV]YUW\]UXTSVT\V]hhXUXTSVUTVUZWVnT\omVlZWUZW\VT\V
STUVUZW\WVX_mVXSVd]̂UmV]SrVaSqa_UVWS\X̂ZbWSUVTdVUZWVplSW\mV_Z]YYVkWVUZWVk]_X_VdT\V]SrV̂Y]XbVUTV]SVXŜ\W]_WVXSV]SrV]bTaSU_V
haWVaShW\VUZWV[TSU\]̂UVsT̂abWSU_VT\V]V̂Z]SjWVXSV]SrVUXbWViW\XThVi\TtXhWhVdT\VXSVUZWV[TSU\]̂UVsT̂abWSU_fVuvw
xyvz{|w}~x��w��w�x�x���w��w|~�w��{��w|vw|~�w�v{|�x�|v�w�v�w����v�yx{��wv�w�v��w��|~vz|wxw���||�{wx{�w�z���w
����z|��w�~x{��w������

�������V[T_U_VdT\V̂Z]SjW_VXSVUZWVnT\oV_Z]YYVSTUVkWV]YYTlWhVXSVWĉW__VTdVa_a]YV\WSU]Y_V̂Z]\jWhVXSVUZWV]\W]VlZW\WVUZWV
�\TqŴUVX_VYT̂]UWhVdT\V_XbXY]\VW�aXibWSUVTdVYXoWV_X�WV]ShV̂TShXUXTSmVXŜYahXSjV̂T_U_VTdVSŴW__]\rV_aiiYXW_V]ShV\Wi]X\_VdT\V
TiW\]UXSjVW�aXibWSUVTSV_XUWVXSV̂TSSŴUXTSVlXUZVTUZW\VlT\oVaSYW__VXU_Va_WVXŜa\_V]̂Ua]YV]ShV]hhXUXTS]YV̂T_U_VUTV
[TSU\]̂UT\fV�dVW�aXibWSUVSTUVTSV̀XUWVX_V\W�aX\WhVdT\V̂Z]SjWVXSVlT\oVTSYrmV̂T_UVTdVU\]S_iT\UXSjVW�aXibWSUVUTV]ShVd\TbV
X̀UWVlXYYVkWV]YYTlWhf

�������VnZWSVUZWVplSW\VT\V�\̂ZXUŴUV�XSV]__T̂X]UXTSVlXUZVUZWV[TS_U\âUXTSV�]S]jW\�V\W�aW_UVUZ]UVUZWV[TSU\]̂UT\V
iW\dT\bVlT\oVlZX̂ZVX_VSTUVXŜYahWhVXSVUZWV[TSU\]̂UVs\]lXSj_VT\V̀iŴXdX̂]UXTS_V]ShVlZX̂ZVlXYYV\W_aYUVXSV]hhXUXTS]YV̂T_UV
UTVUZWVplSW\mVUZWV�\̂ZXUŴUV_Z]YYV\W�aW_UVUZ]UVUZWV[TSU\]̂UT\V_akbXUVXU_Vi\TiT_]YVdT\ViW\dT\bXSjV_âZV]hhXUXTS]YVlT\ofV
eZWV[TSU\]̂UT\V_Z]YYV_akbXUVXU_Vi\TiT_]YVUTVUZWV[TS_U\âUXTSV�]S]jW\V]ShV�\̂ZXUŴUVdT\V\WtXWlfVeZWV[TSU\]̂UT\�_V
i\TiT_]YV_Z]YYVXŜYahWV]V̂TbiYWUWVXUWbX�]UXTSVTdVUZWV̂T_U_V]__T̂X]UWhVlXUZViW\dT\bXSjVXU_VlT\oVXŜYahXSjVY]kT\V]ShV
b]UW\X]Y_fV�YYVi\TiT_]Y_VdT\V]SrVlT\oVUZ]UV]V[TSU\]̂UT\mVXU_V̀ak̂TSU\]̂UT\�_�VT\V̀ak _ak̂TSU\]̂UT\�_�ViW\dT\bVXSV
T̂SSŴUXTSVlXUZV]hhXUXTS]YVlT\oV_Z]YYVkWVi\TiW\YrVXUWbX�WhV]ShV_aiiT\UWhVkrV_addX̂XWSUV_ak_U]SUX]UXSjVh]U]mVXŜYahXSjV
kaUVSTUVYXbXUWhVUTVb]UW\X]YVhW_̂\XiUXTS_mVb]UW\X]YV�a]SUXUXW_mVb]UW\X]YVaSXUVi\X̂W_mVY]kT\VU\]hWVYX_UXSj_mVY]kT\VZTa\V
�a]SUXUXW_mVY]kT\VU\]hWV\]UW_mVW�aXibWSUVhW_̂\XiUXTS_V]ShVW�aXibWSUV\]UW_VlXUZV]ViW\̂WSU]jWV]YYTl]ŜWVdT\VTtW\ZW]hV
]ShVi\TdXUV]_V_WUVdT\UZVXSV̀ŴUXTSV¡f¢f££f

������¤VptW\UXbWmVlZWSV_iŴXdX̂]YYrV]aUZT\X�WhVkrVUZWVplSW\VXSVl\XUXSjmV]ShVSTUV]_V]V̂T\\ŴUXtWVbW]_a\WVkrVUZWV
[TSU\]̂UT\VUTVWciWhXUWVUZWVi\Tj\W__VTdV̂TS_U\âUXTSV]_VT\hW\WhVkrVUZWVplSW\Vk]_WhVTSVXU_VhWUW\bXS]UXTSVUZ]UVUZWV
iW\dT\b]ŜWVTdVUZWVnT\oVZ]_VSTUVi\Tj\W__WhVUTVUZWVYWtWYVTdV̂TbiYWUXTSV\W�aX\WhVkrVUZWV]ii\TtWhV̀̂ ZWhaYWmV_Z]YYVkWV
i]XhVdT\VkrVUZWVplSW\VTSVUZWVk]_X_VTdVi\WbXabVi]rbWSUVTSYrmViYa_VUZWV̂T_UVTdVXS_a\]ŜWV]ShVU]cW_Vk]_WhVTSVUZWV
i\WbXabVi]rbWSUViW\XThfVptW\ZW]hV]ShVi\TdXUVlXYYVSTUVkWVi]XhVkrVUZWVplSW\VdT\VTtW\UXbWf

�������V[T_U_VUTVlZX̂ZVTtW\ZW]hV]ShVi\TdXUVX_VUTVkWV]iiYXWhV_Z]YYVkWVhWUW\bXSWhVXSV]̂ T̂\h]ŜWVlXUZV̀ŴUXTSV¡f¢f¥fVeZWV
]YYTl]kYWVTtW\ZW]hV]ShVi\TdXUVb]\o aiV_Z]YYVXŜYahWmVkaUVSTUVkWVYXbXUWhVUTmVUZWVdTYYTlXSj¦

�� ZTbWVTddX̂WVWciWS_W§
�̈ dXWYhVTddX̂WVWciWS_W§
�© _aiW\tX_XTS§
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������«V¬SXUVi\X̂W_V_Z]YYVkWV_akbXUUWhVXSVUZWV­XhV®T\bVdT\Vt]\XTa_VXUWb_V]_V_WUVdT\UZVUZW\WXSmV]ShV]\WV_akqŴUVUTV]ii\Tt]YV
]ShV]̂ ŴiU]ŜWVkrVUZWVplSW\fVeZWVplSW\V\W_W\tW_VUZWV\XjZUVUTV\WqŴUV]SrVaSXUVi\X̂WVlZX̂ZVX_VaS\W]_TS]kYWVT\V
aSk]Y]ŜWhmV]_V̂Tbi]\WhVlXUZVi\Wt]XYXSjV̂T_U_mVT\V]_V̂Tbi]\WhVlXUZVUZWVaSXUVi\X̂W_V_akbXUUWhVkrVTUZW\VkXhhW\_VdT\VUZWV
�\TqŴUfV�ii\TtWhVaSXUVi\X̂W_V�aTUWhV_Z]YYVXŜYahWV]YYVi\TdXUmVTtW\ZW]hmVkTSh_mVXS_a\]ŜWmVY]kT\mVb]UW\X]Y_mVW�aXibWSUmV
UTTY_mV]iiYX̂]kYWVU]cW_VSŴW__]\rVUTV̂TbiYWUWVUZWVlT\oVXUWbV]ShV_Z]YYV]iiYrVUTV]YYVlT\oV]hhWhVT\VlT\oVhWhâUWhf

����̈�̄°±²³́�µ¶·́¶̧
����̈��V�V[Z]SjWVp\hW\VX_V]Vl\XUUWSVXS_U\abWSUVi\Wi]\WhVkrVUZWV[TS_U\âUXTSV�]S]jW\V]ShV_XjSWhVkrVUZWVplSW\mV
[TS_U\âUXTSV�]S]jW\mV�\̂ZXUŴUmV]ShV[TSU\]̂UT\mV_U]UXSjVUZWX\V]j\WWbWSUVaiTSV]YYVTdVUZWVdTYYTlXSj¦

�� eZWV̂Z]SjWVXSVUZWVnT\o§
�̈ eZWV]bTaSUVTdVUZWV]hqa_UbWSUmVXdV]SrmVXSVUZWV[TSU\]̂UV̀ab§V]Sh
�© eZWVWcUWSUVTdVUZWV]hqa_UbWSUmVXdV]SrmVXSVUZWV[TSU\]̂UVeXbWf

����̈����w[Z]SjW_VXSVUZWVnT\oVXStTYtXSjV]hhXUXTS]YVnT\oVT\VhWYWUXTSVTdVnT\oVWddŴUXSjV]SV]hhXUXTSVUTVT\V_akU\]̂UXTSV
d\TbVUZWV[TSU\]̂UV̀abV_Z]YYVSTUVkWVb]hWVaSUXYVUZWV[TSU\]̂UT\V_akbXU_VUTVUZWV�\̂ZXUŴUV]ShV[TS_U\âUXTSV�]S]jW\VUZWV
T̂_UVTdVUZWV]hhWhVT\VhWYWUWhVnT\oVlXUZV]V̂TbiYWUWV]ShVhWU]XYWhVYX_UXSjVTdV]YYV̀ak̂TSU\]̂UT\_VXStTYtWhmV]YYVb]UW\X]Y_mV
Y]kT\mVTtW\ZW]hV]ShVi\TdXUV]ShV]SV]ii\Ti\X]UWV[Z]SjWVp\hW\VZ]_VkWWSVX__aWhfV�dV\W�aW_UWhmVUZWV[TSU\]̂UT\V_Z]YYV_akbXUV
hWU]XYWhV�aTU]UXTS_VdT\V̀ak̂TSU\]̂UT\_V]ShVb]UW\X]YV_aiiYXW\_fV[Z]SjW_VXSVUZWVnT\oVlZWSVSTUVXStTYtXSjV]hhXUXTS_VT\V



�����

�

�����	
��
����������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�
+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�
(��+.+�/�1�:%�*�%�� ";$<;=>�?)��&� "@ A@"$""�0&'*��B�'*��C�2"  =A=  ! �:��-��*D���*/��&�$E@ "@"$"A#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*F��,*�0/*��&3�#�%&'�
,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/G�)*�,/��1�H*�4�-*2�)���*�����-���������4��3%���&/#�*F,%�3�-��������I%�%2���2
JK
L�M	�
KN� O A<$= ""P$Q

R�

STUTVWXYZ[\]X̂ [V_T[̀XYV]abV[cd̂ [Z_aUU[YXV[eT[̂aST[dYVWU[V_T[f]b_WVTbV[_aZ[WZZdTS[aY[agg]Xg]WaVT[̀_aYhT[i]ST]j[fUU[
_̀aYhT[i]ST]Z[̂dZV[_akT[V_T[agg]XkaU[X\[V_T[ilYT]m[̀XYZV]dbVWXY[naYahT][aYS[f]b_WVTbV[WY[l]WVWYhj

opqrsrs[nTV_XSZ[dZTS[WY[STVT]̂WYWYh[aStdZV̂TYVZ[VX[V_T[̀XYV]abV[cd̂ [̂au[WYbUdST[V_XZT[UWZVTS[WY[cTbVWXY[vjwjwj

opqrsrxpfh]TT̂TYV[XY[aYu[̀_aYhT[i]ST][Z_aUU[bXYZVWVdVT[a[\WYaU[ZTVVUT̂TYV[X\[aUU[̀UaŴZ[aYS[XV_T][̂aVVT]Z[]TUaVTS[VX[
V_T[b_aYhT[WY[yX]z[V_aV[WZ[V_T[ZdetTbV[X\[V_T[̀_aYhT[i]ST]m[WYbUdSWYhm[edV[YXV[UŴWVTS[VXm[aUU[SW]TbV[aYS[WYSW]TbV[bXZVZ[
aZZXbWaVTS[lWV_[Zdb_[b_aYhT[{WYbUdSWYhm[lWV_XdV[UŴWVaVWXYm[aUU[bXZVZ[X\[aZZXbWaVTS[STUaum[WYVT]\T]TYbTm[abbTUT]aVWXYm[
WYT\\WbWTYbum[XkT]_TaSm[aZ[lTUU[aZ[bXZVZ[X\[̂aVT]WaUm[UaeX][aYS[ZdgT]kWZWXY|m[aYS[aYu[aYS[aUU[aStdZV̂TYVZ[VX[V_T[̀XYV]abV[
cd̂ [aYS[V_T[̀XYV]abV[}ŴTj[~aû TYV[X\[a[̀_aYhT[i]ST][Z_aUU[bXYZVWVdVT[abbX]S[aYS[ZaVWZ\abVWXY[X\[aUU[̀UaŴZ[X\[V_T[
X̀YV]abVX][WY[bXYYTbVWXY[lWV_[V_T[b_aYhT[X][b_aYhTZ[VX[V_T[̀XYV]abV[aSS]TZZTS[eu[V_T[̀_aYhT[i]ST][aYS[WV[WZ[
dYST]ZVXXS[aYS[ah]TTS[V_aV[a[ZWhYTS[̀_aYhT[i]ST][Z_aUU[eT[V_T[bX̂ gUTVT[aYS[\dUUu[WYVTh]aVTS[ah]TT̂TYV[\X][aUU[]TUaVTS[
bXZVZ[aYS[V_T]T[a]T[YX[X]aU[X][l]WVVTY[dYST]ZVaYSWYhZm[]TZT]kaVWXYZm[]Tg]TZTYVaVWXYZ[X][ah]TT̂TYVZm[SW]TbVUu[X][
WYSW]TbVUum[bXYYTbVTS[lWV_[V_T[̀_aYhT[i]ST][aYS[YXV[a\\W]̂aVWkTUu[ZVaVTS[XY[V_T[ZWhYTS[̀_aYhT[i]ST]j[�Y[V_T[TkTYV[a[
_̀aYhT[i]ST][WYb]TaZTZ[V_T[̀XYV]abV[cd̂ m[V_T[̀XYV]abVX][Z_aUU[WYbUdST[V_T[yX]z[bXkT]TS[eu[Zdb_[̀_aYhT[i]ST]Z[WY[
fggUWbaVWXYZ[\X][~aû TYVZ[aZ[W\[Zdb_[yX]z[lT]T[X]WhWYaUUu[ga]V[X\[V_T[̀XYV]abV[�Xbd̂ TYVZj

opqrsr�p�gXY[V_T[̀XYV]abVX]�Z[bX̂ gUTVWXY[X\[V_T[̀_aYhT[i]ST][lX]zm[aYS[g]WX][VX[gaû TYV[eTWYh[̂aST[VX[V_T[
X̀YV]abVX][\X][Zdb_[lX]zm[V_T[̀XYV]abVX][Z_aUU[g]XkWST[V_T[ilYT][lWV_[V_T[\XUUXlWYh[WY\X]̂aVWXY�[
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WY[V_T[̀XYV]abV[cd̂ [X][̀XYV]abV[}ŴTm[X][eXV_j[}_T[ilYT][̂au[eu[̀XYZV]dbVWXY[̀_aYhT[�W]TbVWkTm[lWV_XdV[
WYkaUWSaVWYh[V_T[̀XYV]abVm[X]ST][b_aYhTZ[WY[V_T[yX]z[lWV_WY[V_T[hTYT]aU[ZbXgT[X\[V_T[̀XYV]abV[bXYZWZVWYh[X\[aSSWVWXYZm[
STUTVWXYZm[X][XV_T][]TkWZWXYZm[V_T[̀XYV]abV[cd̂ [aYS[̀XYV]abV[}ŴT[eTWYh[aStdZVTS[abbX]SWYhUuj

opqrxrs[f[̀XYZV]dbVWXY[̀_aYhT[�W]TbVWkT[Z_aUU[eT[dZTS[WY[V_T[aeZTYbT[X\[VXVaU[ah]TT̂TYV[XY[V_T[VT]̂Z[X\[a[̀_aYhT[
i]ST]j[�Y[V_T[TkTYV[V_T[̀XYV]abVX][aYS[V_T[ilYT][baYYXV[ah]TT[XY[V_T[Zd̂ [eu[l_Wb_[V_T[̀XYV]abV[cd̂ [X][V_T[âXdYV[X\[
VŴT[eu[l_Wb_[V_T[̀XYV]abV[}ŴT[WZ[VX[eT[WYb]TaZTS[X][]TSdbTS[eaZTS[dgXY[b_aYhTZ[VX[V_T[ZbXgT[X\[V_T[yX]z[aZ[
STZb]WeTS[WY[f]VWbUT[vm[V_T[f]b_WVTbV[X][̀XYZV]dbVWXY[naYahT][Z_aUU[WZZdT[a[̀XYZV]dbVWXY[̀_aYhT[�W]TbVWkT[]T\UTbVWYh[
V_T[aSSWVWXY[VX[X][]TSdbVWXY[X\[V_T[ZbXgT[X\[V_T[̀XYV]abVX]�Z[̀XYV]abVj

opqrxrsr���\[V_T[ilYT][aYS[V_T[̀XYV]abVX][baYYXV[ah]TT[V_aV[V_T[]T�dTZVTS[yX]z[g]XgT]Uu[\X]̂Z[V_T[eaZWZ[\X][a[̀_aYhT[
i]ST][X][XY[V_T[Zd̂ [eu[l_Wb_[V_T[̀XYV]abV[WZ[VX[eT[WYb]TaZTS[X][]TSdbTS[eaZTS[dgXY[b_aYhTZ[VX[V_T[ZbXgT[X\[yX]zm[V_T[
f]b_WVTbV[X][̀XYZV]dbVWXY[naYahT][Z_aUU[WZZdT[a[̀XYZV]dbVWXY[̀_aYhT[�W]TbVWkT[ZWhYTS[eu[V_T[ilYT]m[̀XYZV]dbVWXY[
naYahT][aYS[f]b_WVTbV[]T\UTbVWYh[V_T[aSSWVWXY[VXm[X][]T̂XkaU[X\m[V_T[ZbXgT[X\[yX]z[aYS[V_T[̀XYV]abVX][Z_aUU[{a|[WY[V_T[
baZT[X\[aSSWVWXYaU[lX]z[VX[eT[gT]\X]̂TS[eu[V_T[̀XYV]abVX]m[gT]\X]̂[Zdb_[aSSWVWXYaU[lX]z[WY[aY[T�gTSWVWXdZ[̂aYYT][ZX[
aZ[YXV[VX[STUau[V_T[yX]z[X\[V_T[̀XYV]abVX][X][XV_T][̀XYV]abVX]Z[lX]zWYh[aV[V_T[ZWVT[aY[zTTg[]TbX]SZ[X\[WVZ[gT]\X]̂aYbT[
X\[Zdb_[aSSWVWXYaU[lX]zm[aYS[{e|[WY[V_T[baZT[X\[lX]z[VX[eT[]T̂XkTS[\]X̂ [V_T[ZbXgT[X\[V_T[̀XYV]abVX]�Z[yX]zm[]T\]aWY[
\]X̂ [VazWYh[aYu[ZVTgZ[WY[bXYYTbVWXY[lWV_[V_T[lX]z[aZZXbWaVTS[lWV_[V_T[STSdbVWXY[X\[V_T[̀XYV]abVX]�Z[yX]zj[}_T[
X̀YZV]dbVWXY[̀_aYhT[�W]TbVWkT[Z_aUU[WYbUdST�[{a|[a[STZb]WgVWXY[X\[V_T[lX]z[eTWYh[aSSTS[X][]T̂XkTS[\]X̂ [V_T[
X̀YV]abVX]�Z[ZbXgT[X\[yX]z�[{e|[V_T[âXdYV[V_T[ilYT][_aZ[STVT]̂WYTS[VX[eT[V_T[bXZV[aZZXbWaVTS[lWV_[V_T[aSSWVWXYaU[
lX]z[{aZ[V_XZT[bXZVZ[a]T[WSTYVW\WTS[aYS[UŴWVTS[WY[cTbVWXY[vjwj�|[X][]T̂XkaU[X\[V_T[ZbXgT[X\[V_T[̀XYV]abVX]�Z[̀XYV]abV[
dYVWU[V_T[ilYT][aYS[V_T[̀XYV]abVX][ah]TT[dgXY[V_T[WYb]TaZT[X][STb]TaZT[WY[V_T[̀XYV]abVX]�Z[̀XYV]abV[cd̂ m[X][dYVWU[a[
bUaŴ[\WUTS[eu[V_T[̀XYV]abVX][_aZ[eTTY[STVT]̂WYTS�[aYS[{b|[V_T[T�VTYV[VX[l_Wb_[V_T[̀XYV]abV[}ŴT[lWUU[eT[aStdZVTS[aZ[a[
]TZdUV[X\[V_T[b_aYhT[WY[V_T[ZbXgT[X\[yX]zj[fYu[bUaŴZ[̂dZV[eT[\WUTS[WY[abbX]SaYbT[lWV_[V_T[]T�dW]T̂TYVZ[ZTV[\X]V_[WY[
f]VWbUT[��[X\[V_TZT[�TYT]aU[̀XYSWVWXYZj[ aWUd]T[VX[VŴTUu[\WUT[aYu[bUaŴ[WY[abbX]SaYbT[lWV_[]T�dW]T̂TYVZ[ZTV[\X]V_[
V_T]TWY[Z_aUU[bXYZVWVdVT[a[laWkT][X\[Zdb_[bUaŴj
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STUVWVWXYZX[\]X̂_̀a[bcd[e_̀X̂\f̀g]Xheb]d[ei]Xjb_iek]aXZ_bXfXl][\_kXZ_bXf̀Xfkmca[l]̀[X[_X[\]X̂_̀[bfd[XncloX[\]X
fkmca[l]̀[Xa\fppXq]Xqfa]kX_̀X_̀]X_ZX[\]XZ_pp_règXl][\_kas

Vt uc[cfpXfdd]j[f̀d]X_ZXfXpcljXaclXjb_j]bpvXe[]lew]kXf̀kXacjj_b[]kXqvXacZZede]̀[Xacqa[f̀[ef[ègXkf[fX[_X
j]ble[X]ifpcf[e_̀x

Vy z̀e[Xjbed]aXa[f[]kXèX[\]X̂_̀[bfd[Xh_dcl]̀[aX_bXacqa]{c]̀[pvXfgb]]kXcj_̀X|c̀e[Xjbed]aXa\fppXq]Xk]]l]kX
[_Xèdpck]XfppXd_a[aXf̀kX]}j]̀a]aXZ_bX[\]X̂_̀[bfd[_b~aXd\f̀g]kX�_b�oXèdpckègXd_a[aX_ZXg]̀]bfpX
d_̀ke[e_̀aoXèacbf̀d]�q_̀kaXf̀kX_i]b\]fkXf̀kXjb_Ze[Xf[[beqc[fqp]X[_X[\]Xd\f̀g]�x

VW _̂a[X[_Xq]Xk][]blè]kXèXfXlf̀ ]̀bXfgb]]kXcj_̀XqvX[\]Xjfb[e]aXf̀kXfXlc[cfppvXfdd]j[fqp]XZe}]kX_bX
j]bd]̀[fg]XZ]]Xacqm]d[X[_X[\]Xpele[f[e_̀aX_ZXn]d[e_̀X������xX_b

V� �aXjb_iek]kXèXn]d[e_̀X�����Xacqm]d[X[_X[\]Xpele[f[e_̀aX_ZXn]d[e_̀X�������

STUVWV�XYZX[\]X̂_̀[bfd[_bXk_]aX̀_[Xb]aj_̀kXjb_lj[pvX_bXkeafgb]]aXre[\X[\]Xl][\_kXZ_bXfkmca[l]̀[XèX[\]X̂_̀[bfd[XncloX
[\]X̂_̀a[bcd[e_̀Xuf̀fg]bXa\fppXk][]blè]X[\]Xfkmca[l]̀[X_̀X[\]XqfaeaX_ZXb]fa_̀fqp]X]}j]̀ke[cb]aXf̀kXafiègaX_ZX[\_a]X
j]bZ_blègX[\]X�_b�Xf[[beqc[fqp]X[_X[\]Xd\f̀g]oXèdpckègoXèXdfa]X_ZXf̀Xèdb]fa]XèX[\]X̂_̀[bfd[XncloXf̀Xfl_c̀[XZ_bX
_i]b\]fkXf̀kXjb_Ze[XfaXa][XZ_b[\XèXn]d[e_̀X�������XỲXacd\Xdfa]oXf̀kXfpa_Xc̀k]bXn]d[e_̀X������oX[\]X̂_̀[bfd[_bXa\fppX�]]jX
f̀kXjb]a]̀[oXèXacd\XZ_blXfaX[\]X̂_̀a[bcd[e_̀Xuf̀fg]bXlfvXjb]adbeq]oXf̀Xe[]lew]kXfdd_c̀[ègX[_g][\]bXre[\X
fjjb_jbef[]Xacjj_b[ègXkf[f�Xz̀p]aaX_[\]brea]Xjb_iek]kXèX[\]X̂_̀[bfd[Xh_dcl]̀[aoXd_a[aXZ_bX[\]Xjcbj_a]aX_ZX[\eaX
n]d[e_̀X�����Xa\fppXq]Xpele[]kX[_X[\]XZ_pp_règs

Vt �d[cfpXd_a[aX_ZXpfq_boXèdpckègXa_defpXa]dcbe[voX_pkXfg]Xf̀kXc̀]ljp_vl]̀[Xèacbf̀d]oXZbèg]Xq]̀]Ze[aX
b]{ceb]kXqvXfgb]]l]̀[X_bXdca[_loXf̀kXr_b�]baXd_lj]̀af[e_̀Xèacbf̀d]x

Vy �d[cfpXd_a[aX_ZXlf[]befpaoXacjjpe]aoXf̀kX]{cejl]̀[oXèdpckègXd_a[X_ZX[bf̀aj_b[f[e_̀oXr\][\]bX
èd_bj_bf[]kX_bXd_̀acl]kx

VW �d[cfpXb]̀[fpXd_a[aX_ZXlfd\è]bvXf̀kX]{cejl]̀[oX]}dpcaei]X_ZX\f̀kX[__paoXb]̀[]kXZb_lX[\ebkXjfb[e]axXf̀k
V� �d[cfpXd_a[aX_ZXjb]leclaXZ_bXfppXq_̀kaXf̀kXèacbf̀d]oXj]ble[XZ]]aoXf̀kXafp]aoXca]X_bXaelepfbX[f}]aXb]pf[]kX

[_X[\]Xfkke[e_̀fpXr_b��X

STUVWV�XYZX[\]X̂_̀[bfd[_bXkeafgb]]aXre[\X[\]Xfkmca[l]̀[XèX[\]X̂_̀[bfd[X�el]oX[\]X̂_̀[bfd[_bXlfvXlf�]XfX̂pfelXèX
fdd_bkf̀d]Xre[\Xfjjpedfqp]Xjb_ieae_̀aX_ZX�b[edp]X���

STUVWV�Xzj_̀Xb]d]ej[X_ZXfX̂_̀a[bcd[e_̀X̂\f̀g]Xheb]d[ei]oX[\]X̂_̀[bfd[_bXa\fppXjb_lj[pvXjb_d]]kXre[\X[\]Xd\f̀g]XèX[\]X
�_b�Xèi_pi]kXf̀kXfkiea]X[\]X̂_̀a[bcd[e_̀Xuf̀fg]bX_ZX[\]X̂_̀[bfd[_b~aXfgb]]l]̀[X_bXkeafgb]]l]̀[Xre[\X|��X[\]X
l][\_koXeZXf̀voXjb_iek]kXèX[\]X̂_̀a[bcd[e_̀X̂\f̀g]Xheb]d[ei]XZ_bXk][]blèègX[\]Xjb_j_a]kXfkmca[l]̀[XèX[\]X
_̂̀[bfd[XnclX_bX̂_̀[bfd[X�el]X_bX|��X[\]Xfl_c̀[X_ZX[\]Xèdb]fa]X_bXk]db]fa]XèX[\]X̂_̀[bfd[XnclXf̀kX̂_̀[bfd[X�el]X
faXjb_iek]kXèXn]d[e_̀X��������X�̀vXdpfelaXlca[Xq]XZep]kXèXfdd_bkf̀d]Xre[\X[\]Xb]{ceb]l]̀[aXa][XZ_b[\XèX�b[edp]X��X_ZX
[\]a]X�]̀]bfpX̂_̀ke[e_̀a�X�fepcb]X[_X[el]pvXZep]Xf̀vXdpfelXèXfdd_bkf̀d]Xre[\Xb]{ceb]l]̀[aXa][XZ_b[\X[\]b]èXa\fppX
d_̀a[e[c[]XfXrfei]bX_ZXacd\Xdpfel�

STUVWVUX�X̂_̀a[bcd[e_̀X̂\f̀g]Xheb]d[ei]Xaeg̀]kXqvX[\]X̂_̀[bfd[_bXèkedf[]aX[\]X̂_̀[bfd[_b~aXfgb]]l]̀[X[\]b]re[\oX
èdpckègXfkmca[l]̀[XèX̂_̀[bfd[XnclXf̀kX̂_̀[bfd[X�el]X_bX[\]Xl][\_kXZ_bXk][]blèègX[\]l�Xncd\Xfgb]]l]̀[Xa\fppX
q]X]ZZ]d[ei]Xell]kef[]pvXf̀kXa\fppXq]Xb]d_bk]kXfaXfX̂\f̀g]X�bk]b�

STUVWV�X�\]̀X[\]X�r̀]bX_bX�bd\e[]d[Xb]{c]a[X[\f[Xj_b[e_̀aX_ZX[\]X̂_̀[bfd[_b~aX�_b�X_begèfppvXèdpck]kXèX[\]X
hbfrègaX_bXnj]deZedf[e_̀aXq]Xk]p][]kXf̀kXr\ed\XreppXb]acp[XèXfXb]kcd[e_̀X_ZX[\]X̂_̀[bfd[XncloX[\]X�bd\e[]d[Xa\fppX
b]{c]a[X[\f[X[\]X̂_̀[bfd[_bXacqle[Xe[aXjb_j_afpXZ_bXk]p][ègX[\]Xad_j]X_ZXacd\X�_b�XZb_lX[\]X̂_̀[bfd[�X�\]X
_̂̀[bfd[_b~aXjb_j_afpXa\fppXèdpck]XfXd_ljp][]Xe[]lewf[e_̀X_ZX[\]Xd_a[aXfaa_def[]kXre[\Xk]kcd[ègXacd\X�_b�XèdpckègX
pfq_boXlf[]befpaoX_i]b\]fkXf̀kXjb_Ze[�X�\]X̂_̀[bfd[_bXa\fppX̀_[Xq]X]̀[e[p]kX[_Xb][fèXe[aX_i]b\]fkX_bXjb_Ze[XZ_bXacd\Xr_b�X
_̀bXa\fppXf̀vX_ZXe[aXncqd_̀[bfd[_baXr\ed\Xr]b]X[_Xj]bZ_blX[\]Xr_b�Xq]ègXk]kcd[]kXZb_lX[\]X̂_̀[bfd[_b~aXad_j]X_ZX
�_b��X�kke[e_̀fppvoX[\]X̂_̀[bfd[_bXa\fppXb]Zp]d[X[\]Xb]kcd]kXd_a[X_ZXjb]leclaX_̀Xq_̀kaXr\ed\Xfb]X[_Xq]Xacjjpe]kX
\]b]èXfaXfXb]acp[X_ZXacd\Xd\f̀g]�X�\]̀Xq_[\Xfkke[e_̀aXf̀kXdb]ke[aXd_i]bègXb]pf[]kX�_b�X_bXacqa[e[c[e_̀aXfb]Xèi_pi]kX
èXfXd\f̀g]oX[\]Xfpp_rf̀d]XZ_bX_i]b\]fkXf̀kXjb_Ze[Xa\fppXq]XZegcb]kX_̀X[\]XqfaeaX_ZX̀][Xèdb]fa]oXeZXf̀voXre[\Xb]aj]d[X[_X
[\f[Xd\f̀g]�

STUVWV�X�]̀kègXZèfpXk][]blèf[e_̀X_ZX[\]X[_[fpXd_a[X_ZXfX̂_̀a[bcd[e_̀X̂\f̀g]Xheb]d[ei]X[_X[\]X�r̀]boX[\]X̂_̀[bfd[_bX
lfvXb]{c]a[Xjfvl]̀[XZ_bX�_b�Xd_ljp][]kXc̀k]bX[\]X̂_̀a[bcd[e_̀X̂\f̀g]Xheb]d[ei]XèX�jjpedf[e_̀aXZ_bX�fvl]̀[�X�\]X
_̂̀a[bcd[e_̀Xuf̀fg]bXf̀kX�bd\e[]d[XreppXlf�]Xf̀Xè[]belXk][]blèf[e_̀XZ_bXjcbj_a]aX_ZXl_̀[\pvXd]b[eZedf[e_̀XZ_bX
jfvl]̀[XZ_bX[\_a]Xd_a[aXf̀kXd]b[eZvXZ_bXjfvl]̀[X[\]Xfl_c̀[X[\f[X[\]X̂_̀a[bcd[e_̀Xuf̀fg]bXf̀kX�bd\e[]d[Xk][]blè]X[_X
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STUVTWXYZWS[\U]̂X_̀àTbcUdeTÙZ_TV̀fUbT_TVf̀ZW_̀YZUYaUgYX_UXeW[[UWb]̂X_U_eTUhYZ_VWg_UîfUYZU_eTUXWfTUSWX̀XUWXUWUheWZjTU
kVbTVlUX̂S]Tg_U_YU_eTUV̀je_UYaUT̀_eTVUmWV_\U_YUb̀XWjVTTUWZbUWXXTV_UWUh[ẀfÙZUWggYVbWZgTUǹ_eUoV_̀g[TUpqc

rstuvuwxUyeTZU_eTUknZTVUWZbUhYZ_VWg_YVUWjVTTUǹ_eUWUbT_TVf̀ZW_̀YZUfWbTUS\U_eTUhYZX_V̂g_̀YZUzWZWjTVUWZbUoVgè_Tg_U
gYZgTVZ̀ZjU_eTUWb]̂X_fTZ_XÙZU_eTUhYZ_VWg_UîfUWZbUhYZ_VWg_Ud̀fTlUYVUY_eTVǹXTUVTWgeUWjVTTfTZ_ÛmYZU_eTU
Wb]̂X_fTZ_XlUX̂geUWjVTTfTZ_UXeW[[USTUTaaTg_̀{TÙffTb̀W_T[\UWZbU_eTUhYZX_V̂g_̀YZUzWZWjTVUXeW[[UmVTmWVTUWUheWZjTU
kVbTVcUheWZjTUkVbTVXUfW\USTÙXX̂TbUaYVUW[[UYVUWZ\UmWV_UYaUWUhYZX_V̂g_̀YZUheWZjTU|̀VTg_̀{Tc

rstuvuwwUdeTU[̀f̀_UaYVU_eTUgYfS̀ZTbUY{TVeTWbUWZbUmVYà_ÙZg[̂bTbÙZU_eTU_Y_W[UgYX_U_YU_eTUknZTVUXeW[[USTUSWXTbUYZU_eTU
aY[[YǹZjUXgeTb̂[T}

uw ~YVU_eTUhYZ_VWg_YVlUaYVUyYV�UmTVaYVfTbUS\U_eTUhYZ_VWg_YV�XUYnZUaYVgTXlUàa_TTZUmTVgTZ_U�pq��UYaU_eTU
b̀VTg_UgYX_UaYVU[WSYVUWZbUfW_TV̀W[Xc

u� ~YVU_eTUhYZ_VWg_YVlUaYVUyYV�UmTVaYVfTbUS\U_eTUhYZ_VWg_YV�XUîSgYZ_VWg_YVlUfW�̀f̂ fUYaUà{TUmTVgTZ_U
�q��UYaU_eTUWfŶZ_Ub̂TU_eTUîSgYZ_VWg_YVUaYVU_eTUhYZ_VWg_YV�XUY{TVeTWbUWZbUmVYà_cU~YVU_eTU
îSgYZ_VWg_YVlUaYVUyYV�UmTVaYVfTbUS\U_eTUîSgYZ_VWg_YV�XUYnZUaYVgTXlU_TZUmTVgTZ_U�p���UYaU_eTUb̀VTg_U
gYX_UaYVU[WSYVUWZbUfW_TV̀W[XcUdeTU_Y_W[UgYfS̀ZTbUY{TVeTWbUWZbUmVYà_UaYVUWUgeWZjTUYVbTVUXeW[[USTU[̀f̀_TbU
_YUpq�UYaU_eTUb̀VTg_UgYX_UVTjWVb[TXXÙaU_eTUyYV�ÙXUmTVaYVfTbUS\U_eTUhYZ_VWg_YVUYVU_eTUîSgYZ_VWg_YVc

uv deTUfWV�̂mUYZUWZ\UmWV_UYaU_eTUyYV�UWUîSgYZ_VWg_YVUX̂SgYZ_VWg_XUǹ[[USTU[̀f̀_TbU_YUYZTUY{TVeTWbUWZbU
mVYà_UàĵVTlÙZUWbb̀_̀YZU_YU_eTUhYZ_VWg_YV�XUY{TVeTWbUWZbUmVYà_UfWV�̂mcUdeTUîSgYZ_VWg_YVUWZbU
îS�X̂SgYZ_VWg_YVUfW\Ub̀{̀bTU_eTUY{TVeTWbUWZbUmVYà_UWfŶZ_UWXU_eT\UWjVTTÛmYZcU

u� hYX_U_YUnègeUY{TVeTWbUWZbUmVYà_ÙXU_YUSTUWmm[̀TbUXeW[[USTUbT_TVf̀ZTbÙZUWggYVbWZgTUǹ_eUiTg_̀YZU�c�c�c
u� �ZUYVbTVU_YUaWg̀[̀_W_TUgeTg�̀ZjUYaU�̂Y_W_̀YZXUaYVUT�_VWXUWZbUgVTb̀_XlUW[[UmVYmYXW[XlUT�gTm_U_eYXTUXYUf̀ZYVU

_eW_U_eT̀VUmVYmV̀T_\UgWZUSTUXTTZUS\ÙZXmTg_̀YZlUXeW[[USTUWggYfmWZ̀TbUS\UWUgYfm[T_TÙ_Tf̀�W_̀YZUYaUgYX_XU
Z̀g[̂b̀ZjU[WSYVlUfW_TV̀W[XlUWZbUX̂SgYZ_VWg_XcU�WSYVUWZbUfW_TV̀W[UXeW[[USTÙ_Tf̀�TbÙZU_eTUfWZZTVU
mVTXgV̀STbUWSY{TcUyeTVTUfW]YVUgYX_Ù_TfXUWVTUX̂SgYZ_VWg_XlU_eT\UXeW[[USTÙ_Tf̀�TbUW[XYc

u� k{TVeTWbUWZbUmVYà_UfWV��̂mUXeW[[ÙZg[̂bTlUŜ_UZY_USTU[̀f̀_TbU_YlU_eTUaY[[YǹZj}
uw eYfTUYaàgTUT�mTZXT�
u� àT[bUYaàgTUT�mTZXT�
uv X̂mTV{̀X̀YZ�
u� mVY]Tg_UfWZWjTfTZ_U�UTX_̀fW_̀YZ�U
u� XfW[[U_YY[XU�UT�̂ m̀fTZ_�
u� VTXTWVgeU�U[W\Ŷ_�
ut Z̀XmTg_̀YZXU�UmTVf̀_X�
c� fW_TV̀W[UeWZb̀Zj�
u� VTgYVbUbVWǹZjX}UWZb
uwx XWaT_\UWZbUg[TWẐm

rstu�s�����s�������s��s ��s¡��¢
deTUoVgè_Tg_UfW\UYVbTVUf̀ZYVUgeWZjTXÙZU_eTUyYV�U_eW_UWVTUgYZX̀X_TZ_Uǹ_eU_eTÙZ_TZ_UYaU_eTUhYZ_VWg_U|YĝfTZ_XUWZbU
bYUZY_ÙZ{Y[{TUWZUWb]̂X_fTZ_ÙZU_eTUhYZ_VWg_UîfUYVUWZUT�_TZX̀YZUYaU_eTUhYZ_VWg_Ud̀fTcUdeTUoVgè_Tg_�XUYVbTVUaYVU
f̀ZYVUgeWZjTXUXeW[[USTÙZUnV̀_̀ZjcU�aU_eTUhYZ_VWg_YVUST[̀T{TXU_eW_U_eTUmVYmYXTbUf̀ZYVUgeWZjTÙZU_eTUyYV�Uǹ[[UWaaTg_U_eTU
hYZ_VWg_UîfUYVUhYZ_VWg_Ud̀fTlU_eTUhYZ_VWg_YVUXeW[[UZY_̀a\U_eTUhYZX_V̂g_̀YZUzWZWjTVUWZbUXeW[[UZY_UmVYgTTbU_YU
f̀m[TfTZ_U_eTUgeWZjTÙZU_eTUyYV�cU�aU_eTUhYZ_VWg_YVUmTVaYVfXU_eTUyYV�UXT_UaYV_eÙZU_eTUoVgè_Tg_�XUYVbTVUaYVUWUf̀ZYVU
geWZjTUǹ_eŶ_UmV̀YVUZY_̀gTU_YU_eTUhYZX_V̂g_̀YZUzWZWjTVU_eW_UX̂geUgeWZjTUǹ[[UWaaTg_U_eTUhYZ_VWg_UîfUYVUhYZ_VWg_U
d̀fTlU_eTUhYZ_VWg_YVUnẀ{TXUWZ\UWb]̂X_fTZ_U_YU_eTUhYZ_VWg_UîfUYVUT�_TZX̀YZUYaU_eTUhYZ_VWg_Ud̀fTc

£¤¥¦�§̈s�sss¥¦�̈
rs�uws©�ª��� ����
rs�uwuwU«Z[TXXUY_eTVǹXTUmVY{̀bTblUhYZ_VWg_Ud̀fTÙXU_eTUmTV̀YbUYaU_̀fTlÙZg[̂b̀ZjUŴ_eYV̀�TbUWb]̂X_fTZ_XlUW[[Y__TbÙZU
_eTUhYZ_VWg_U|YĝfTZ_XUaYVUîSX_WZ_̀W[UhYfm[T_̀YZUYaU_eTUyYV�c

rs�uwu�UdeTUbW_TUYaUgYffTZgTfTZ_UYaU_eTUyYV�ÙXU_eTUbW_TUTX_WS[̀XeTbÙZU_eTUojVTTfTZ_cUdeTUbW_TUXeW[[UZY_USTU
mYX_mYZTbUYVUT�_TZbTbUS\U_eTUaẀ[̂VTU_YUWg_UYaU_eTUhYZ_VWg_YVUYVUmTVXYZXUYVUTZ_̀_̀TXUaYVUneYfU_eTUhYZ_VWg_YVÙXU
VTXmYZX̀S[TU_YUWg_c

rs�uwuvUdeTUbW_TUYaUîSX_WZ_̀W[UhYfm[T_̀YZÙXU_eTUbW_TUgTV_̀àTbUS\U_eTUoVgè_Tg_ÙZUWggYVbWZgTUǹ_eUiTg_̀YZU¬c­cUdeTU
bW_TUYaUàZW[UgYfm[T_̀YZÙXU_eTUbW_TUgTV_̀àTbUS\U_eTUoVgè_Tg_UWZbUknZTVÙZUWggYVbWZgTUǹ_eUiTg_̀YZU¬cp�cU«Z[TXXU
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STUVWXYZV[\]WVV̂[Y_[XWYTY_][̀a[TUV[bX_VWc[TUV[dS_TW\eTSW[\]WVVZ[TU\T[fY_\g[dShigVTYS_[ZU\gg[SeejW[_ST[hSWV[TU\_[kl[
e\gV_̂\W[̂\aZ[\mTVW[TUV[̂\TV[Sm[nj̀ZT\_TY\g[dShigVTYS_o

pqrstsu[vUV[TVWh[ŵ\aw[\Z[jZV̂[Y_[TUV[dS_TW\eT[xSejhV_TZ[ZU\gg[hV\_[e\gV_̂\W[̂\a[j_gVZZ[STUVWXYZV[ZiVeYmYe\gga[
V̂mY_V̂o

pqrstsy[zSW{[WVh\Y_Y_][TS[̀V[eShigVTV̂[\mTVW[nj̀ZT\_TY\g[dShigVTYS_c[ZU\gg[̀V[gYhYTV̂[TS[YTVhZ[XUYeU[e\_[SŴY_\WYga[
V̀[eShigVTV̂[XYTUY_[\[TUYWTa[|kl}[̂\a[iVWYŜ[|S_V[hS_TU}[̀VmSWV[mY_\g[i\ahV_T[YZ[h\̂Vo

pqrs~q��������q���q����������
pqrs~st[vYhV[gYhYTZ[ZT\TV̂[Y_[TUV[dS_TW\eT[xSejhV_TZ[\WV[Sm[TUV[VZZV_eV[Sm[TUV[dS_TW\eTo[�a[V�VejTY_][TUV[�]WVVhV_Tc[
TUV[dS_TW\eTSW[eS_mYWhZ[TU\T[TUV[dS_TW\eT[vYhV[YZ[\[WV\ZS_\̀gV[iVWYŜ[mSW[iVWmSWhY_][TUV[zSW{o

pqrs~s~[vUV[dS_TW\eTSW[ZU\gg[_ST[{_SXY_]gac[V�eViT[̀a[\]WVVhV_T[SW[Y_ZTWjeTYS_[Sm[TUV[bX_VW[Y_[XWYTY_]c[eShhV_eV[
TUV[zSW{[iWYSW[TS[TUV[VmmVeTY�V[̂\TV[Sm[Y_ZjW\_eV[WV�jYWV̂[TS[̀V[mjW_YZUV̂[̀a[TUV[dS_TW\eTSW[\_̂[bX_VW[\_̂[TUV[
bX_VW�Z[\iiWS�\g[Sm[ZjeU[Y_ZjW\_eVo[vUV[̂\TV[Sm[eShhV_eVhV_T[Sm[TUV[zSW{[ZU\gg[_ST[̀V[eU\_]V̂[̀a[TUV[VmmVeTY�V[
\̂TV[Sm[ZjeU[Y_ZjW\_eVo[vUV[zSW{[e\_[_ST[ZT\WT[j_TYg[TUV[WV�jYWV̂[Y_ZjW\_eV[\_̂[̀S_̂Z[\WV[iWS�ŶV̂[\_̂[TUV[dS_TW\eT[
U\Z[̀VV_[V�VejTV̂o

pqrs~s�[vUV[dS_TW\eTSW[ZU\gg[iWSeVV̂[V�iV̂YTYSjZga[XYTU[\̂V�j\TV[mSWeVZ[\_̂[ZU\gg[\eUYV�V[nj̀ZT\_TY\g[dShigVTYS_[\_̂[
mY_\g[eShigVTYS_[XYTUY_[TUV[dS_TW\eT[vYhVo[vUV[dS_TW\eTSW[\]WVVZ[TU\T[TUV[zSW{[ZU\gg[̀V[iWSZVejTV̂[WV]jg\Wgac[
ŶgY]V_Tga[\_̂[j_Y_TVWWjiTV̂ga[\T[ZjeU[W\TV[Sm[iWS]WVZZ[\Z[XYgg[V_ZjWV[mjgg[eShigVTYS_[TUVWVSm[XYTUY_[TUV[dS_TW\eT[vYhV[
ZiVeYmYV̂[\_̂c[mjWTUVWc[TS[iWS�ŶV[ZjeU[iWSTVeTYS_Z[\Z[h\a[̀V[_VeVZZ\Wao[�T[YZ[V�iWVZZga[j_̂VWZTSŜ[\_̂[\]WVV̂[̀a[TUV[
dS_TW\eTSW[TU\T[TUV[TYhV[mSW[TUV[Zj̀ZT\_TY\g[\_̂[mY_\g[eShigVTYS_[Sm[TUV[zSW{[YZ[\[WV\ZS_\̀gV[TYhV[mSW[YTZ[eShigVTYS_c[
T\{Y_][Y_TS[eS_ZŶVW\TYS_c[\hS_][STUVW[TUY_]Zc[TUV[\�VW\]V[egYh\TYe[W\_]V[\_̂[jZj\g[XV\TUVW[eS_̂YTYS_Z[iWV�\YgY_][Y_[
TUV[�WS�VeT�Z[gSe\gYTao

p�rs~su��_[_S[e\ZV[ZU\gg[TUV[dS_TW\eTSW[̂Vg\a[TUV[iWS]WVZZ[Sm[TUV[zSW{c[SW[\_a[i\WT[TUVWVSmc[S_[\eeSj_T[Sm[eU\_]VZ[Y_[[TUV[
zSW{[SW[̂YZijTVZ[e\jZV̂[̀a[iWSiSZV̂[SW[SŴVWV̂[eU\_]VZ[Y_[TUV[zSW{[|Y_egĵY_][TUV[V�jYT\̀gV[�\gjV[Sm[TUV[eU\_]VZ}c[
SW[\_a[̂YZijTVZ[SW[̂YZ\]WVVhV_TZ[\Z[TS[TUV[zSW{[SW[V�TW\[XSW{o

pqrs~sy[�m[TUV[dS_TW\eTSW[̂SVZ[_ST[\eUYV�V[TUV[eShigVTYS_[̂\TV[\_̂[hYgVZTS_V[̂\TV[mSW[V\eU[XSW{[YTVh[Y_[TUV[dS_TW\eTc[\[
hYgVZTS_V[SW[eWYTYe\g[i\TU[̂\TV[WVmgVeTV̂[S_[TUV[�WS�VeT[neUV̂jgVc[SW[TUV[̂\TV[Sm[nj̀ZT\_TY\g[dShigVTYS_[mSW[TUV[zSW{[SW[
\_a[i\WT[TUVWVSmc[TUV[dS_TW\eTSW[ZU\gg[̀V[WVZiS_ZỲgV[mSW[\gg[̂YWVeT[\_̂[eS_ZV�jV_TY\g[̂\h\]VZ[TS[bX_VW[\WYZY_][mWSh[
\_a[̂Vg\a[Sm[TUV[dS_TW\eTSWc[YTZ[nj̀�dS_TW\eTSWZc[nj̀�Zj̀eS_TW\eTSWZc[\_̂[ZjiigYVWZc[Y_[iVWmSWhY_][SW[eShigVTY_][TUV[
zSW{[Y_[\eeSŴ\_eV[XYTU[TUV[TYhV[WV�jYWVhV_TZ[Sm[TUV[dS_TW\eTc[̀a[X\a[Sm[V�\higV[̀jT[_ST[\Z[\[gYhYT\TYS_�[|Y}[
\̂ ŶTYS_\g[\WeUYTVeTjW\g[\_̂[eS_ZTWjeTYS_[h\_\]VhV_T[mVVZ[WVg\TV̂[TS[V�TV_̂V̂[ZVW�YeVZ�[|YY}[\̂ ŶTYS_\g[iWS�VeT[
h\_\]VhV_T[eSZTZ�[|YYY}[mY_\_eY_][eSZTZ[|Y_egĵY_][̂Vg\aV̂[SW[gSZT[nT\TV[�jYĝY_][�Ŷ}�[|�Y}[TVhiSW\Wa[ZTSW\]V[\_̂[
ŶZgSe\TYS_[eSZTZ�[\_̂[|�}[eSZTZ[WVg\TV̂[TS[TUV[̂YZWjiTYS_[SW[WVgSe\TYS_[Sm[TUV[bX_VW�Z[iVWZS__Vgc[\e\̂VhYe[\_̂[STUVW[
V̂i\WThV_TZc[Y_egĵY_][V�jYihV_T[\_̂[h\eUY_VWac[\mmVeTV̂[̀a[TUV[bX_VW�Z[Y_\̀YgYTa[TS[TYhVga[Seejia[TUV[�WS�VeT[
m\eYgYTYVZo[vUV[bX_VW[ZU\gg[U\�V[TUV[WY]UT[TS[̂V̂jeT[TUV[\hSj_T[Sm[TUV[mSWV]SY_][̂\h\]VZ[mWSh[\_a[i\ahV_T[TUV_[̂jV[
SW[TUVWV\mTVW[̀VeShY_][̂jV[mWSh[TUV[bX_VW[TS[TUV[dS_TW\eTSWo[�m[TUV[dS_TW\eT[njh[YZ[V�U\jZTV̂c[TUV[dS_TW\eTSW[ZU\gg[
i\a[ZjeU[\hSj_TZ[TS[TUV[bX_VW[S_[̂Vh\_̂o

pqrs~s�[�_[TUV[V�V_T[TUV[dS_TW\eTSW[m\YgZ[TS[eShigVTV[\gg[zSW{[j_̂VW[TUYZ[dS_TW\eT[̀a[Z\Ŷ[ZeUV̂jgV̂[̂\TVZc[TUV[
dS_TW\eTSW[XYgg[_ST[̀V[iVWhYTTV̂[TS[iVWmSWh[\_a[XSW{[̂jWY_][_SWh\g[ZeUSSg[USjWZ[XYTUSjT[TUV[V�iWVZZ[XWYTTV_[
\jTUSWY�\TYS_[Sm[TUV[bX_VWo[njeU[zSW{[ZU\gg[S_ga[̀V[iVWmSWhV̂[\mTVW[ZeUSSg[USjWZc[n\TjŴ\aZc[nj_̂\aZc[USgŶ\aZ[SW[
iVWYŜZ[XUV_[ZeUSSg[YZ[j_SeejiYV̂[\T[_S[\̂ ŶTYS_\g[eSZT[Sm[\_a[{Y_̂[TS[TUV[bX_VWo[�_[\̂ ŶTYS_[TS[̂\h\]VZ[Y_ejWWV̂[̀a[
TUV[bX_VW[Y_[eS__VeTYS_[XYTU[TUV[dS_TW\eTSW�Z[̂Vg\ac[TUV[dS_TW\eTSW[ZU\gg[̀V[gY\̀gV[mSW[\gg[eSZTZ[Y_ejWWV̂[̀a[TUV[bX_VW[
TS[iWS�ŶV[ZT\mmc[�WeUYTVeT[\_̂[dS_ZTWjeTYS_[�\_\]VW[iVWZS__Vg[\Z[WV�jYWV̂[TS[h\{V[m\eYgYTa[\eeVZZỲgV[̀a[dS_TW\eTSW[
\_̂[iVWmSWh[Y_ZiVeTYS_Z[̂jWY_][ZjeU[Smm[USjWZo

pqrs~s�[vUV[dS_TW\eTSW[j_̂VWZT\_̂Z[TU\T[Y_[SŴVW[TS[hVVT[TUV[WV�jYWVhV_TZ[Sm[TUV[�WS�VeT[ZeUV̂jgVc[Y_egĵY_][
Y_TVWhYTTV_T[hYgVZTS_V[\_̂[eWYTYe\g[i\TU[̂\TVZ[ZVT[mSWTU[Y_[TUV[dS_TW\eT[xSejhV_TZc[YT[h\a[̀V[WV�jYWV̂[TS[XSW{[YTZ[
iVWZS__Vg[\_̂[V�jYihV_T[S�VWTYhV[S_[WV]jg\W[XSW{[̂\aZ[\_̂[S_[n\TjŴ\aZ[\_̂[USgŶ\aZc[TUV[eSZT[Sm[XUYeU[YZ[Y_egĵV̂[
Y_[TUV[dS_TW\eT[njho[�m[TUV[bX_VW[ZiVeYmYe\gga[\iiWS�VZ[Y_[XWYTY_][WVYh̀ jWZVhV_T[mSW[S�VWTYhVc[TUV[dS_TW\eTSW[ZU\gg[̀V[
i\Ŷ[̀a[TUV[bX_VW[S_[TUV[̀\ZYZ[Sm[TUV[iWVhYjh[i\ahV_To
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TUVWXWVYZ[\Y]̂ _\̀Ya[bccY[bd\Ye[\Ỳfg[eYbeYb_hYefi\YejYijkflhYe[\Ym̀jn\oeYpo[\kqc\rYejYaqas\_ktYk\cbhYj̀Yboo\c\̀be\tYf_Y
[̂jc\Yj̀Yf_Ysb̀etYe[\Yojii\_o\i\_eYj̀Y\u\oqefj_YjlYe[\Yvj̀wYj̀Yb_hYsjefj_Ye[\̀\jlYj̀YejYdb̀hYe[\Ya\xq\_o\Ye[\̀\jlrY
b_kYejYs̀\aòfy\Ye[\Yefi\tYj̀k\̀Yb_kYs̀fj̀fehYjlYe[\Ydb̀fjqaYsj̀efj_aYjlYe[\Yvj̀wtYb_kYbccYje[\̀Yibee\̀aỲ\cbef_gYejYe[\Y
ao[\kqcf_gYjlYe[\Yvj̀wzYZ[\Y{j_èboej̀Ya[bccY_jeYy\Y\_efec\kYejYbkkfefj_bcYojis\_abefj_Ylj̀Yb_hYaqo[Yk\ofafj_aYibk\Y
yhYe[\Y]̂ _\̀z

TUVW|U}~����U���U���~������U��U���~
TUVW|W�Y�lYe[\Y{j_èboej̀YfaYk\cbh\kYf_Ye[\Yojii\_o\i\_eYj̀Ys̀jg̀\aaYjlYe[\Yvj̀wYbaYbỲ\aqceYjl�Y�oeaYjlY�jkY�aqo[YbaY
ej̀_bkjtYlcjjktY[q̀̀fob_\tYsb_k\ifoaY�a\\Y\uo\sefj_Yy\cĵ�tY\sfk\ifoatY\eozYibwf_gYs\̀lj̀ib_o\Ye\isj̀b̀fchY
fisjaafyc\�rYe[\Y_\gcfg\_eYboeaYj̀Yjifaafj_aYjlYe[\Y]̂ _\̀tY�̀o[fe\oetY{j_aèqoefj_Y�b_bg\̀tYje[\̀Y{j_èboej̀atYj̀Y
e[\f̀Ybg\_eaYj̀Y\iscjh\\arYaèfw\atYcjowjqeaYj̀Yje[\̀Ycbyj̀Ykfaeq̀yb_o\aY�_jeYb̀faf_gYl̀jiYe[\Ycbyj̀Ys̀boefo\aYjlY
{j_èboej̀Yj̀YfeaYpqyoj_èboej̀atYpqsscf\̀atYj̀Ypqy�aqyoj_èboej̀aYejYojischŶfe[Ye[\f̀Yjycfgbefj_aYb̀faf_gYq_k\̀Ye[\Y
{j_èboe�rYq_qaqbcchYbkd\̀a\Ŷ\be[\̀Yoj_kfefj_arYl̀\fg[eY\iyb̀gj\aY�s̀jdfk\kYe[beYk\cbhaYyhYe[\Y{j_èboej̀tYfeaY
pqyoj_èboej̀atYpqy�aqyoj_èboej̀aYj̀Ypqsscf\̀aYkjY_jeYoj_aefeqe\Yb_Y\uoqabyc\Yobqa\YjlYk\cbh�rYo[b_g\aYf_Ye[\Ŷj̀wYejY
y\Ys\̀lj̀i\kYyhYe[\Y{j_èboej̀Y�_jeYobqa\kYj̀Ỳ\aqcef_gYl̀jiYe[\Ylbfcq̀\YjlYe[\Y{j_èboej̀Yj̀YfeaYpqyoj_èboej̀atY
pqsscf\̀aYj̀Ypqy�aqyoj_èboej̀a�rYj̀Yo[b_g\aYejYcb̂aYj̀Ỳ\gqcbefj_aYble\̀Ye[\Y\ll\oefd\Ykbe\YjlYe[\Y{j_èboetYs̀jdfk\kY
e[\Y{j_èboej̀Y[baYqa\kYbccỲ\baj_byc\Y\llj̀eaYejYifefgbe\Ye[\Ylj̀\gjf_gYobqa\arYe[\_Ye[\Y{j_èboej̀Ya[bccYy\Y\_efec\kYejY
bYkbhYlj̀YkbhY\ue\_afj_YjlYe[\Y{j_èboeYZfi\Ylj̀Ye[\Y\aebycfa[\kYk\cbhYejYe[\YòfefobcYsbe[YjlYe[\Yvj̀wYaqyn\oeYejYe[\Y
s̀jdfafj_aYjlYe[faY�̀efoc\Y�Yb_kY�̀efoc\Y��zY�ccYje[\̀Yk\cbhaYjlYe[\Ym̀jn\oetYf_ocqkf_gYyqeY_jeYcfife\kYejtY�̀o[fe\oeY
\̀df\̂Yb_k�j̀Ybss̀jdbcYjlYa[jsYk̀b̂f_gaYj̀Yje[\̀YaqyifeebcatỲ\xq\aeaYlj̀Yf_lj̀ibefj_tYocb̀flfobefj_atYabisc\atYb_kY
o[b_g\Yj̀k\̀arY]̂ _\̀Yao[\kqc\rY�̀o[fe\oeYo\̀eflfobefj_YjlYsbhi\_erYsbhi\_eYyhY]̂ _\̀YjlY{j_èboej̀�aY�sscfobefj_Y
lj̀Ymbhi\_erYojj̀kf_befj_Ybij_gYe[\Y�qcefsc\Ym̀fi\Y{j_èboej̀arYq_bdbfcbyfcfehYjlYibe\̀fbcaYb_k�j̀Y\xqfsi\_erY
aq̀d\hf_g�e\aef_grYocja\jqetY\eozYb̀\Yk\\i\kYejYy\Ylj̀\a\\byc\Yb_kYoj_e\iscbe\kYb_ktYe[\̀\lj̀\tYa[bccY_jeYlj̀iYe[\YybafaY
lj̀YbYocbfiYlj̀Yb_Y\ue\_afj_YjlYefi\Yj̀Ybkkfefj_bcYojis\_abefj_YyhYe[\Y{j_èboej̀zYY{j_kfefj_aYobqa\kYyhYe[\Y
{]������Ysb_k\ifoYj̀Y\sfk\ifotYj̀Yb_hYdb̀fb_eaYjlYe[\Ykfa\ba\tYa[bccY_jeYlj̀iYe[\YybafaYjlYb_Y\uoqa\Yq_k\̀Ye[faY
a\oefj_zYY jYbkkfefj_bcYefi\Yj̀Yojis\_abefj_Ya[bccYy\Ys̀jdfk\kYejYe[\Y{j_èboej̀Ylj̀Y{]������Yj̀Yb_hYdb̀fb_ez

TUVW|W�W�¡Z[\Y{j_èboej̀Ylq̀e[\̀Ybow_ĵc\kg\aYb_kYbg̀\\aYe[beYbknqaei\_eaYf_Ye[\Y{j_èboeYZfi\ŶfccYy\Ys\̀ifee\kYlj̀Y
bYk\cbhYj_chYejYe[\Y\ue\_eYaqo[Yk\cbhY���YfaY_jeYobqa\kYj̀YojqckY_jeY[bd\Yy\\_Yb_efofsbe\kYyhYe[\Y{j_èboej̀tY�¢�YojqckY
_jeYy\Ycfife\kYj̀Ybdjfk\kYyhYe[\Y{j_èboej̀�aYefi\chY_jefo\YejYe[\Y]̂ _\̀YjlYe[\Yk\cbhYj̀Ỳ\baj_byc\Ycfw\cf[jjkYe[beYbY
k\cbhŶfccYjooq̀tYb_kY�£�YfaYjlYbYkq̀befj_YjlYij̀\Ye[b_Yj_\Y���YkbhzY

TUVW|W�WX¡Z[\Y{j_èboej̀�aYf_byfcfehYejYa\oq̀\Yaqllfof\_eYs\̀aj__\cYlj̀Ye[\Ys\̀lj̀ib_o\YjlYe[\Yvj̀wYa[bccY_jeYoj_aefeqe\Y
bYybafaYlj̀Yb_Y\ue\_afj_YjlYefi\zYZ[\Y{j_èboej̀Ya[bccY_jeYy\Y\_efec\kYejYb_Y\ue\_afj_YjlYefi\YflYe[\Y�̀o[fe\oeYj̀Y
{j_aèqoefj_Y�b_bg\̀YaejsaYe[\Yvj̀wYkq\YejYe[\Y\ufae\_o\YjlYj̀Ỳ\baj_byc\Yaqasfofj_YjlYbYk\lfof\_ohYf_Ye[\Yvj̀wz

TUVW|W�W|Y�_Y\ue\_afj_YjlYe[\Y{j_èboeYZfi\tYflỲ\xq\ae\kYyhYe[\Y{j_èboej̀tYa[bccYj_chYy\Yoj_afk\̀\kYble\̀Ye[\Y
{j_èboej̀Y[baYibk\Ỳ\baj_byc\Y\llj̀eYejỲ\ojd\̀Ye[\YcjaeYefi\zY�_Y\ue\_afj_tYj̀Y\ue\_afj_atYjlYefi\YibhYy\Yg̀b_e\kY
aqyn\oeYejYe[\Ys̀jdfafj_aYjlYe[faY�̀efoc\Y�tYyqeYj_chYble\̀Ŷ f̀ee\_Ybsscfobefj_Ye[\̀\lj̀\YyhYe[\Y{j_èboej̀zY�_Y\ue\_afj_Y
jlYefi\Ya[bccYy\Yj_chYlj̀Ye[\Y_qiy\̀YjlYkbhaYjlYk\cbhŶ[fo[Ye[\Y�̀o[fe\oeYibhYk\e\̀if_\YejYy\Ykq\Yajc\chYejYe[\Yobqa\aY
a\eYlj̀e[Yf_Ye[\Ybsscfobefj_Ylj̀Y\ue\_afj_YjlYefi\zYZ[\Y{j_èboej̀Ya[bccY_jeYy\Y\_efec\kYejỲ\o\fd\YbYa\sb̀be\Y\ue\_afj_YjlY
efi\Ylj̀Y\bo[Yj_\YjlYa\d\̀bcYobqa\aYjlYk\cbhYjs\̀bef_gYoj_oq̀̀\_echrYyqeYflYbeYbcctYj_chYe[\YboeqbcYs\̀fjkYjlYk\cbhYbaY
k\e\̀if_\kYyhYe[\Y{j_aèqoefj_Y�b_bg\̀Yj̀Y�̀o[fe\oez

TUVW|W�W¤Y�ccỲ\xq\aeaYlj̀Ybkkfefj_bcYefi\Ya[bccYy\Yibk\Yf_Ŷ f̀ef_gtYk\cfd\̀\kYejYe[\Y{j_aèqoefj_Y�b_bg\̀Ŷfe[f_Ylfd\Y
���YkbhaYl̀jiYe[\Yefi\Ŷ[\_Ye[\Yof̀oqiaeb_o\Ŷfe[Ysje\_efbcYlj̀Yk\cbhYy\oji\aỲ\baj_bychYw_ĵ_YejYe[\Y{j_èboej̀tY
aqssj̀e\kYyhYkjoqi\_ebefj_Ŷ[fo[Yk\ij_aèbe\aYejYe[\Y�̀o[fe\oeYb_kY{j_aèqoefj_Y�b_bg\̀�aYabefalboefj_Ye[beYe[\Y
òfefobcYsbe[YjlYe[\Yvj̀wY[baYy\\_Yafg_flfob_echYbce\̀\kYyhYe[\Yk\cbhaYejYe[\Yboefdfef\aYf_Yxq\aefj_tYb_kYe[beYe[\Ym̀jn\oeY
ao[\kqc\Yob__jeYy\Yibf_ebf_\kYyhỲ\�j̀k\̀f_gYje[\̀Yboefdfef\aŶfe[f_Ye[\Ym̀jn\oeYbeY_jYojaezYZ[faỲ\xq\aeYa[bccYbcajY
oj_ebf_tYbeYbYif_fiqitYe[\Yljccĵf_gYf_lj̀ibefj_�Y���Ykbe\YjlYaeb̀eYjlYk\cbhrY�¢�Yas\oflfoYobqa\YjlYk\cbhrY�£�Y\ll\oeYjlY
k\cbhYj_Yoj_aèqoefj_Ys̀jg̀\aarYb_kY�¥�Ykbe\YjlYe\̀if_befj_YjlYk\cbhzY¦sj_Ỳ\o\fseYjlYe[\Y{j_èboej̀�aỲ\xq\aeYlj̀Yb_Y
\ue\_afj_YjlYefi\tYe[\Y]̂ _\̀ŶfccYbao\̀ebf_Ye[\YlboeaYb_kY\ue\_eYjlYe[\Yk\cbhtYb_kYibhtYf_YfeaYajc\Ykfaò\efj_tY\ue\_kYe[\Y
efi\Ylj̀Yojisc\efj_YjlYe[\Y{j_èboej̀�aYvj̀wŶ[\_Yf_YfeaYnqkgi\_eYaqo[Yb_Y\ue\_afj_YfaYnqaeflf\kzYZ[\Y]̂ _\̀�aY
k\e\̀if_befj_ŶfccYy\Ylf_bcYb_kYyf_kf_gYf_Yb_hYcfefgbefj_Yojii\_o\kYyhYe[\Y{j_èboej̀Ybgbf_aeYe[\Y]̂ _\̀Ŷ[fo[Yb̀fa\aY
jqeYjlYe[\Y]̂ _\̀�aYk\_fbcYjlYb_Y\ue\_afj_YjlYefi\YejYe[\Y{j_èboej̀zY�_hYbss̀jdbcYjlYb_Y\ue\_afj_YjlYe[\Y{j_èboej̀�aY
efi\YejYojisc\e\YfeaYvj̀wYa[bccYy\Yi\ij̀fbcf§\kYyhŶ f̀ee\_Yo[b_g\Yj̀k\̀tYafg_\kYyhYe[\Y]̂ _\̀tY{j_èboej̀tY�̀o[fe\oeY
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TUVWXYUZ[\]̂[_YUẀTUTab\cWdebUW[ebWfgUb\WVb[b\h_UbZW[eT[W[ebWXYU[\T̂[Y\Wg_iiWjbWa\TU[bVWTUWbk[bUZ_YUWYlW[_hbmWZ]̂eW
bk[bUZ_YUWZeTiiWjbŴYhn][bVW_UWT̂ Ŷ\VTÛbWg_[eW[ebWlYiiYg_UaoWlY\WbT̂eWVTpWYlWVbiTpW_UW[ebŴYhnib[_YUWYlW_[ZWdY\qmW[ebW
XYU[\T̂[Y\WZeTiiWjbWTiiYgbVWYUbWVTpWYlWTVV_[_YUTiW[_hbW[YŴYhnib[bW_[ZWXYU[\T̂[cWrebWXYU[\T̂[Y\WZeTiiWUY[WjbWbU[_[ibVW[YW
\b̂b_sbWTWZbnT\T[bWbk[bUZ_YUWYlW[_hbWlY\WbT̂eWYUbWYlWZbsb\TiŴT]ZbZWYlWVbiTpWYnb\T[_UaŴYÛ]\\bU[iptW\T[eb\mWYUipW[ebW
T̂[]TiWnb\_YVWYlWVbiTpWTZWVb[b\h_UbVWjpW[ebWfgUb\WY\W_[ZWu\̂e_[b̂[WhTpWjbWTiiYgbVcW

vwxyzy{y|W}T_i]\bWYlW[ebWXYU[\T̂[Y\W[YWa_sbWg\_[[bUWUY[_̂bWTZW\b~]_\bVWjpW�b̂[_YUW�c�c�c�WY\W[YWZ[\_̂[ipŴYhnipWg_[eW[ebW
\b~]_\bhbU[ZWYlWu\[_̂ibW�WZeTiiWjbWVbbhbVŴYÛi]Z_sbipW[YWjbWTWgT_sb\WTUVW\bibTZbWYlWZ]̂eŴiT_hmWTUVWZ]̂eWUY[_̂bWZeTiiW
jbWTŴYUV_[_YUWn\b̂bVbU[W[YW[ebWXYU[\T̂[Y\�ZW\_ae[W[YWhTqbWTŴiT_hWlY\WTUpŴiT_hWT\_Z_UaWY][WYlmW]UVb\WY\W_UŴYUUb̂[_YUW
g_[eW[ebWXYU[\T̂[Y\WY\W[ebWnb\lY\hTÛbWYlW[ebWdY\qc

vwxyzy�W�Y[g_[eZ[TUV_UaWTUp[e_UaW[YW[ebŴYU[\T\pW_UW[ebWXYU[\T̂[W�Ŷ]hbU[ZmWTUWbk[bUZ_YUW_UW[ebWXYU[\T̂[Wr_hbmW[YW[ebW
bk[bU[Wnb\h_[[bVWTUVW�]Z[_l_bVW]UVb\W�b̂[_YUW�c�c�mWZeTiiWjbW[ebWZYibW\bhbVpWYlW[ebWXYU[\T̂[Y\WlY\mWTUVW[ebWXYU[\T̂[Y\W
gT_sbZW_[ZW\_ae[W[YWTUpŴiT_hWlY\WVThTabZW[YW[ebWbk[bU[WT\_Z_UaWl\YhmWTUpW���WVbiTpW_UW[ebŴYhhbÛbhbU[mWn\YZb̂][_YUmW
Y\ŴYhnib[_YUWYlW[ebWdY\qtW���We_UV\TÛbWY\WYjZ[\]̂[_YUW_UW[ebWnb\lY\hTÛbWYlW[ebWdY\qtW���WiYZZWYlWn\YV]̂[_s_[pWY\W
T̂ b̂ib\T[_YUtWY\W���WY[eb\ŴiT_hZWlY\WV_Z\]n[_YUmW_U[b\lb\bÛbmW_Ubll_̂_bÛ_bZmW_hnbVTÛbmWe_UV\TÛbmWT̂ b̂ib\T[_YUmW
\bZb~]bÛ_UamWẐebV]ibW_hnT̂[ZmWiT̂qWYlW[_hbi_UbZZWjpW[ebWfgUb\WY\W_[ZŴYUZ]i[TU[ZmWTUVWiT̂qWYlŴYY\V_UT[_YUmWb\\Y\ZWY\W
Yh_ZZ_YUZW_UW[ebWVbZ_aUWYlW[ebW�\Y�b̂[mŴ]h]iT[_sbW_hnT̂[WYlWh]i[_nibŴeTUabWY\Vb\ZmWVbiTpWTUVWY[eb\W_hnT̂[ZW
�̂Yiib̂[_sbW\blb\\bVW[YWeb\b_UWTZW��biTp�Z���cW�UWUYWbsbU[WZeTiiW[ebWXYU[\T̂[Y\WjbWbU[_[ibVW[YWTUpŴYhnbUZT[_YUWY\W
\b̂Ysb\pWYlWTUpWVThTabZW_UŴYUUb̂[_YUWg_[eWTUpW�biTpmW_Ûi]V_UamWj][WUY[Wi_h_[bVW[YmWVbiTpŴYZ[ZmWiYZZWYlWn\YV]̂[_s_[pW
Y\Wbll_̂_bÛpmWiYZ[Wn\Yl_[ZmWbk[bUVbVW�YjZ_[bWabUb\TiŴYUV_[_YUZWTUVWeYhbWYll_̂bWYsb\ebTVmŴYUZb~]bU[_TiWVThTabZmWiYZ[W
YnnY\[]U_[pŴYZ[ZmW_hnT̂[WVThTabZmWY\WY[eb\WZ_h_iT\W\bh]Ub\T[_YUcWrebWfgUb\�ZWbkb\̂_ZbWYlWTUpWYlW_[ZW\_ae[ZWY\W
\bhbV_bZW]UVb\W[ebWXYU[\T̂[W�Ŷ]hbU[ZW�_Ûi]V_UamWj][WUY[Wi_h_[bVW[YmWY\Vb\_UaŴeTUabZW_UW[ebWdY\qmWY\WV_\b̂[_UaW
Z]ZnbUZ_YUmW\bẐebV]i_UaWY\ŴY\\b̂[_YUWYlW[ebWdY\q�mW\baT\VibZZWYlW[ebWbk[bU[WY\Wl\b~]bÛpWYlW[ebWfgUb\�ZWbkb\̂_ZbWYlW
Z]̂eW\_ae[ZWY\W\bhbV_bZmWZeTiiWUY[WjbŴYUZ[\]bVWTZW_U[b\lb\bÛbmWe_UV\TÛbWY\WYjZ[\]̂[_YUWg_[eW[ebWXYU[\T̂[Y\�ZW
nb\lY\hTÛbWYlW[ebWdY\qWTUVWZeTiiWUY[WbU[_[ibW[ebWXYU[\T̂[Y\W[YWTUpWTVV_[_YUTiŴYhnbUZT[_YUcWrebWXYU[\T̂[Y\WZeTiiW
_Ûi]VbWTWUY�VThTabZ�lY\�VbiTpŴiT]ZbW_UWTiiWZ]ĵYU[\T̂[ZWlY\W[ebWnb\lY\hTÛbWYlW[ebWdY\qc

vwxyzyzW�biTpZW[eT[WTllb̂[W[ebWẐebV]ibVŴYhnib[_YUWYlW[ebWdY\qWTUVWT\bWT[[\_j][TjibW[YW_U[b\lb\bÛbWjb[gbbUẀ]i[_nibW
�\_hbWXYU[\T̂[Y\ZmW�bnT\T[bWXYU[\T̂[Y\ZmW�]ĵYU[\T̂[Y\ZmWZ]nni_b\ZmW][_i_[pŴYhnTU_bZWY\Wh]U_̂_nTi_[_bZmWZeTiiWjbW
ŶhnbUZT[bVWZYibipWjpW[ebWa\TU[_UaWYlWTUWbk[bUZ_YUWYlW[_hbW[YW[ebWXYU[\T̂[Y\WjpW[ebWfgUb\W[YŴYhnib[bW[ebWdY\qW
g_[eY][ŴeT\abZW[YW[ebWfgUb\cWrebWnT\[_bZWT̂qUYgibVabW[eT[W[ebWXYU[\T̂[Wr_hbW[TqbZW_U[YWT̂ Ŷ]U[W[ebW[_hbWUb̂bZZT\pW
lY\W\bs_bgWYlWZeYnWV\Tg_UaZmWVbZ_aUWb\\Y\ZWY\WYh_ZZ_YUZmŴYY\V_UT[_YUWThYUaZ[WXYU[\T̂[Y\ZmŴeTUabWY\Vb\ZmWVbiTpZW
_Û]\\bVWjpWZbTZYUTiWi_h_[T[_YUZWTUVWY[eb\WTVh_U_Z[\T[_sbWn\ŶbZZ_UaWjpWTiiWnT\[_bZW_UsYisbVWTUVWT\bWUY[ŴYhnbUZT[Y\pcW
rebWXYU[\T̂[Y\WTa\bbZW[eT[W_[WeTZW_Ûi]VbVW_UW_[ZW�_VWn\_̂bZW[ebWTVV_[_YUTiŴYZ[WYlWVY_UaWgY\qW]UVb\W[e_ZWXYU[\T̂[ŴT]ZbVW
jpW_U[b\lb\bÛbWYlWY[eb\W�\_hbWXYU[\T̂[Y\ZmW�bnT\T[bWXYU[\T̂[Y\ZmW�]ĵYU[\T̂[Y\ZmWb[̂cWTUVW[ebWY[eb\WUYU�̂YhnbUZT[Y\pW
�biTpZWVbẐ\_jbVWTjYsbc

vwxyzy�WdebUW[ebWXYU[\T̂[Wr_hbWeTZWjbbUWbk[bUVbVmWTZWn\Ys_VbVW]UVb\W�b̂[_YUW�c�mWZ]̂eWbk[bUZ_YUWYlW[_hbWZeTiiWUY[WjbW
ŶUZ_Vb\bVWTZW�]Z[_lp_UaWbk[\TŴYhnbUZT[_YUW[YW[ebWXYU[\T̂[Y\WlY\WTVh_U_Z[\T[_sbŴYZ[ZmWeYhbWYll_̂bmWbZ[_hT[_UamW
bk[bUVbVWabUb\TiŴYUV_[_YUZWY\WY[eb\WZ_h_iT\W_hnT̂[ŴYZ[ZcWrebWXYU[\T̂[Y\WT̂qUYgibVabZW[eT[W_UWTa\bb_UaW[YW[ebW
XYU[\T̂[W�]hW_[WTZZbZZbVW[ebWnY[bU[_TiW_hnT̂[WYlW[ebWi_h_[T[_YUZW_UW�b̂[_YUW�c�c�WYUW_[ZWTj_i_[pW[YW\b̂Ysb\WTVV_[_YUTiW
ŶhnbUZT[_YUW_UŴYUUb̂[_YUWg_[eWTWdY\qWVbiTpmW_U[b\lb\bÛbmW_hnT̂[WY\We_UV\TÛbWTUVWTa\bbZW[eT[W[eYZbWi_h_[T[_YUZW
ZeTiiWTnnipW\baT\VibZZWYlW[ebWT̂ ]̂\T̂pWYlW[ebWXYU[\T̂[Y\�ZWTZZbZZhbU[WY\WT̂[]TiŴYZ[ZW_Û]\\bVWjpW[ebWXYU[\T̂[Y\c

vwxyzy|W�lW[ebWXYU[\T̂[Y\WZ]jh_[ZWTWn\Ya\bZZW\bnY\[W_UV_̂T[_UamWY\WY[eb\g_ZbWbkn\bZZbZWTUW_U[bU[_YUW[YWT̂e_bsbmW
Ŷhnib[_YUWYlW[ebWdY\qWn\_Y\W[YWTUpŴYhnib[_YUWVT[bW\b~]_\bVWjpW[ebWXYU[\T̂[W�Ŷ]hbU[ZWY\Wbkn_\T[_YUWYlW[ebWXYU[\T̂[W
r_hbmWUYWi_Tj_i_[pWYlW[ebWfgUb\W[YW[ebWXYU[\T̂[Y\WlY\WTUpWlT_i]\bWYlW[ebWXYU[\T̂[Y\W[YWZYŴYhnib[bW[ebWdY\qWZeTiiWjbW
\̂bT[bVWY\W_hni_bVcW

vwxyzy�WrebW_U[bU[WYlW[ebWXYU[\T̂[W_ZWlY\WdY\qW[YWlYiiYgWTWiYa_̂TiWZb~]bÛbcWrebWXYU[\T̂[Y\mWeYgbsb\mWhTpWjbW\b~]_\bVW
jpW[ebWfgUb\mWXYUZ[\]̂[_YUẀTUTab\WY\Wu\̂e_[b̂[W[YW[bhnY\T\_ipWYh_[WY\WibTsbWY][WTUpWZb̂[_YUWYlWdY\qWY\Wnb\lY\hW
dY\qWY][WYlWZb~]bÛbcWf][WYlWZb~]bÛbWgY\qWTUVŴYhbWjT̂qW[_hbW[YW[ebZbWT\bTZWZeTiiWjbWnb\lY\hbVWT[WUYWTVV_[_YUTiW
ŶZ[W[YW[ebWfgUb\c

vwxyzy�WXiT_hZW\biT[_UaW[YWXYU[\T̂[Wr_hbWZeTiiWjbWhTVbW_UWT̂ Ŷ\VTÛbWg_[eWTnni_̂TjibWn\Ys_Z_YUZWYlWu\[_̂ibW��c
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TUVWXUYZ[\Z]̂_̀]U]̂ â b̀c
TUVWXWdUefghijkhfilimjnopmqlhrjhlhosmloqlftlhrmlmqqmgkmlfglhroqlefghijkhljgulhrmlefgqhivkhofglwkrmuvnmlqrjnnlxml
qvxsohhmulymilwmkhofgqlogknvumulrmimogzl{glhrmlm|mghlhrmlefghijkhfiltjonqlhflqvxsohljlefgqhivkhofglwkrmuvnmlx}lqjoul
ujhm~lhrmlqvslymilkjnmgujiluj}lftl������l�����l�������l������wl�onnlxmlqvxhijkhmultifslhrmlefghijkhlwvsl
uvmlhrmlefghijkhfiloglhrmltfislftljlkrjg�mlfiumiz

TUVWXW�Uefghijkhfilimjnopmqlhrjhlhosmloqlftlhrmlmqqmgkmlfglhroqlefghijkhljgulhrmlkfsynmhofglujhmltfiljg}l�fi�lfilhrmlujhml
ftlwvxqhjghojnlefsynmhofglqrjnnlxmlgflnjhmilhrjglhrmlujhmloguokjhmuloglhrmqmlefghijkhl�fkvsmghqzll�rmlefghijkhfil
vgumiqhjguqlhrjhlhrmlqvxqhjghojnluoqivyhofglftlhrmlwkrffnl�oqhiokh�qlmuvkjhofgjnlyifkmqql�onnlfkkvilotlhrmlyif�mkhloqlgfhl
kfsynmhmulx}lhrmlujhmqlfvhnogmulogl�o|oqofgl�lftlhrmlqymkotokjhofgqzll{glhrmlm|mghlhrjhlhrmlefghijkhfiltjonqlhflkfsynmhml
jg}l�fi�lfilqvxqhjghojnn}lkfsynmhmlhrml�fi�lvgumilhrmlefghijkhlx}lqjoulqkrmuvnm~lhrmlqvslymilkjnmgujiluj}lftl���~����l
�{��l�������l������w l�onnlxmlumuvkhmultifslhrmlefghijkhlwvsluvmlhrmlefghijkhfiloglhrmltfislftljl
krjg�mlfiumi~lm�kmyhloglkjqmql�rmimljlumnj}loqluvmlhflvgtfimqmmjxnmlkjvqmqlxm}fgulhrmlkfghifnljgul�ohrfvhlhrmltjvnhlfil
gm�no�mgkmlftlhrmlefghijkhfi~logknvuog�ljkhqlftl�fu~lfilftlhrml�vxnoklmgms}~ljkhqlftlhrml�f|migsmgh~loglmohrmil
qf|mimo�glfilkfghijkhvjnlkjyjkoh}~ltoimq~ltnffuq~lmyoumsokq~l�m�kmyhle��{����lfilohql|jiojghq�l�vjijghogmlimqhiokhofgql
�m�kmyhltifsle��{����lfilohql|jiojghq�~ltimo�rhlmsxji�fq~lfilumnj}qlftlwvxkfghijkhfiqlfilqvyynomiqluvmlhflqvkrlkjvqmqzll
�mnj}qlogljk�voqohofglftlsjhmiojnqlfhrmilhrjglx}limjqfglftltimo�rhlmsxji�fmql�onnlgfhlkfgqhohvhmljlumnj}lm�kvqjxnml
vgumilhroqlyif|oqofgqlvgnmqqljyyif|mulx}lhrml��gmilogl�iohog�z

�ohroglto|ml���lkjnmgujiluj}qltifslhrmlfkkviimgkmlftljg}lqvkrlumnj}~lhrmlefghijkhfilqrjnnlgfhot}lhrml��gmilogl�iohog�l
hrmlkjvqmlftlumnj}zll�rml��gmil�onnljqkmihjoglhrmltjkhqljgulm�hmghlftlhrmlumnj}~ljgulm�hmgulhrmlhosmltfilkfsynmhog�lhrml
�fi�l�rmgloglroql�vu�smghlhrmltoguog�qlftltjkhl�vqhot}lqvkrljglm�hmgqofgzll��gmi�qltoguog�qlftltjkhl�onnlxmltogjnljgul
xoguog�lfgljg}lnoho�jhofgz

�rmlqjoulqvslymilkjnmgujiluj}lqrjnnlkfgqhohvhmlhrml�o�voujhmul�jsj�mqlogkviimulx}lhrml��gmiltfilmjkrluj}lftlhrml
umnj}lxm}fgulhrmlj�immulvyfglujhmqzllwvkrl�o�voujhmul�jsj�mqlqrjnnlxmlogljuuohofglhfljg}lfhrmilujsj�mql�fhrmilhrjgl
x}limjqfglftlumnj}�l��gmilsj}logkviljqljlimqvnhlftlefghijkhfi�qlximjkrlftlefghijkhz

{glhrmlm|mghlhrmlefghijkhfiltjonqlhflkfsynmhmljnnl�fi�lvgumilhroqlefghijkhlx}lqjoulqkrmuvnmulujhmq~lhrmlefghijkhfil�onnl
gfhlxmlymisohhmulhflymitfisljg}l�fi�luviog�lhrmlgfisjnlqkrffnlrfviqzllwvkrl�fi�lqrjnnlfgn}lxmlymitfismuljthmilqkrffnl
rfviq~lwjhviuj}q~lwvguj}q~lrfnouj}qlfilymiofuql�rmglqkrffnloqlvgfkkvyomuljhlgfljuuohofgjnlkfqhlftljg}l�ogulhflhrml
��gmizll{gljuuohofglhfl�o�voujhmul�jsj�mq~lhrmlefghijkhfilqrjnnlxmlnojxnmltfiljnnljuuohofgjnlkfqhqlogkviimulx}lhrml
��gmilhflyif|oumlqhjtt~l�ikrohmkh~ljgul��gmi�ql�myimqmghjho|mlymiqfggmnljqlim�voimulhflsj�mltjkonoh}ljkkmqqoxnmlx}l
efghijkhfiljgulymitfislogqymkhofgqluviog�lqvkrlfttlrfviqzll{glhrmlm|mghlhrjhlhrmlkfsynmhofglujhmqljimlgfhlsmh~l
ogqymkhofgql�onnlxmlymitfismulfgkmlmjkrl�mm�lvgnmqq~lhrml��gmilfilhrml�ikrohmkhlumhmisogm~ljhlhrmoilqfnmluoqkimhofg~l
hrjhljuuohofgjnlogqymkhofgqljimlgmmumuz

�nnlkfqhqlogkviimulx}lhrml��gmi~l��gmi�ql�myimqmghjho|m~l�ikrohmkh~l�ikrohmkh�qlkfgqvnhjghq~ltfilhrmlkfqhlftljuuohofgjnl
ogqymkhofgq~ljhlhrmlijhmlftl������l�{���l�������l������wlymilogqymkhofglfilsfimluvmlhflhosmlim�voimsmghq~l
�onnlxmlqvxhijkhmultifslyj}smghluvmlhrmlefghijkhfizll{tlhrmljsfvghluvmlhrmlefghijkhfiltfilyj}smghloqlogqvttokomgh~ljg}l
umtokomgk}lqrjnnlxmlyjoulx}lhrmlefghijkhfilhflhrml��gmizl�uuohofgjnn}~ljlkfqhlftl� ��lymiluj}ltfilm�hmgumul
efgqhivkhofgl¡jgj�msmghlhosml�onnlxmlkrji�mulhflhrmlefghijkhfilkjvqog�lhrmlumnj}z

¢̂_Z£ỲU¤UUU¥̂¦à§_cÛ§]U£̈a¥Ỳ_Z̈§
TU¤WdU£©ª«¬­®«Uc̄°
TU¤WdWdl�rmlefghijkhlwvsloqlqhjhmuloglhrml��immsmghljgu~logknvuog�ljvhrfiopmulju�vqhsmghq~loqlhrmlhfhjnljsfvghl
yj}jxnmlx}lhrml��gmilhflhrmlefghijkhfiltfilymitfisjgkmlftlhrml�fi�lvgumilhrmlefghijkhl�fkvsmghqzl�fh�ohrqhjguog�l
jg}hrog�lhflhrmlkfghiji}lkfghjogmuloglhrmlefghijkhl�fkvsmghq~lhrml��gmilsj}l�ohrrfnulfilfttqmhljg}lyj}smghlhflhrml
efghijkhfilotljgultfilqflnfg�ljqlhrmlefghijkhfiltjonqlhflymitfisljg}lftlohqlfxno�jhofgqlvgumiljg}lftlhrmlefghijkhl
�fkvsmghq±lyif|oumu~lrf�m|mi~lhrjhljg}lqvkrlrfnuxjk�qlqrjnnlxmlnosohmulhfljgljsfvghlqvttokomghloglhrmlimjqfgjxnml
fyogofglftlhrml��gmilhflkvimljg}lumtjvnhlfiltjonvimlftlymitfisjgkmlx}lhrmlefghijkhfiz

TU¤WdW�l{tlvgohlyiokmqljimlqhjhmuloglhrmlefghijkhl�fkvsmghqlfilqvxqm�vmghn}lj�immulvyfg~ljgulotl�vjghohomqlfio�ogjnn}l
kfghmsynjhmuljimlsjhmiojnn}lkrjg�mulqflhrjhljyynokjhofglftlqvkrlvgohlyiokmqlhflhrmljkhvjnl�vjghohomqlkjvqmqlqvxqhjghojnl
ogm�voh}lhflhrml��gmilfilefghijkhfi~lhrmljyynokjxnmlvgohlyiokmqlqrjnnlxmlm�vohjxn}lju�vqhmuz
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TUVWXUYZ[\]̂_\ÙaUbc_̂\d
TUVWXWefghijhkflmfnopqfrsftrkiuovifwxounyfijzftrkiuovirufqjo{{fq|}~hifirfijzftrkqiu|vihrkf�oko�zufofqvjzn|{zfrsf
�o{|zqfo{{rvoiznfirf�ouhr|qf�ruihrkqfrsfijzfgru�fsrufzovjf}|h{nhk�yf�uz�ouznfhkfijzfv|uuzki{pfo|ijruh�znfsru~frsfw�wf
�rv|~zkif��mlf�ftrkihk|oihrkf�jzzifoknfq|��ruiznf}pfq|vjfnoiofirfq|}qiokihoizfhiqfovv|uovpfoqfijzftrkqiu|vihrkf
�oko�zufoknfwuvjhizvif~opfuz�|huz�f�jhqfqvjzn|{zyf|k{zqqfr}�zviznfirf}pfijzftrkqiu|vihrkf�oko�zufrufwuvjhizviyfqjo{{f
}zf|qznfoqfof}oqhqfsrufuz�hzxhk�fijzftrkiuoviru�qfw��{hvoihrkqfsruf�op~zki�f�jzfqvjzn|{zfrsf�o{|zqfqjo{{fqioizfijzf
ko~zqfrsfo{{f�|}vrkiuoviruqyf�|}�q|}vrkiuoviruqfoknf~oizuho{fq|��{hzuqfoknfijzfo~r|kiqfirf}zvr~zfn|zfirfzovjf
}uzo�nrxkf}pfq�zvhshvoihrkfqzvihrk�f�jzfqvjzn|{zfrsf�o{|zqfqjo{{fvrkiohkyfo{rk�fxhijfhknh�hn|o{fxru�fhiz~qyfqz�ouoizf
{hkzfhiz~qfsruf���f~r}h{h�oihrkyf}rknqyfhkq|uokvzyfziv�yf���f�o{|zfrsfon~hkhqiuoih�zfv{rqzfr|ifq|}~hiio{qyf�l�f
w{{rxokvz�q�fhsfuz�|huznfz{qzxjzuzfhkfijzf�ur�zvif�ok|o{yf���fqz�ouoizfq|}irio{qf}pf}|h{nhk�yfoknf���f}|h{nhk�qfs|uijzuf
qz�ouoiznf}zixzzkf�wnnhihrkq��zxftrkqiu|vihrk�foknf��zkr�oihrkq��zvrkqiu|vihrk�foqfo��{hvo}{z�fwifijzfnhuzvihrkf
rsfijzfwuvjhizviyfhifqjo{{fhkv{|nzf�|okihihzqyfhsfo��{hvo}{z�f�jzfirio{fsrufo{{fhiz~qfqjo{{fo��uz�oizfijzftrkiuovif�|~�

TUVWXWXfwkpfqvjzn|{zfrsf�o{|zqfijoifsoh{qfirfhkv{|nzfq|sshvhzkifnzioh{yfhqf|k}o{okvznfrufz�jh}hiqf�surkif{ronhk��frsfijzf
�o{|zfrsfijzftrkiuoviru�qfgru�fxh{{f}zfuz�zvizn�f�|uijzu~ruzyfhsfijzfqvjzn|{zfrsf�o{|zqfjoqf}zzkfo��ur�znf}pfijzf
trkqiu|vihrkf�oko�zufoknfijzfwuvjhizvifoknfhqfq|}qz�|zki{pf|qznyf}|if{oizufhqfsr|knf}pfijzftrkqiu|vihrkf�oko�zufruf
wuvjhizvifirf}zfh~�ur�zufsrufokpfuzoqrkyfq|sshvhzkifs|knqfqjo{{f}zfxhijjz{nfsur~fijzftrkiuoviru�qfs|i|uzfo��{hvoihrkqf
sruf�op~zkifirfzkq|uzfokfonz�|oizfuzqzu�zf�z�v{|qh�zfrsfkru~o{fuziohko�z�firfvr~�{zizfijzftrkiuoviru�qfgru��f

TUVWXW�f�jzfqvjzn|{zfrsf�o{|zqfqjo{{f}zfnuosiznfqrfoqfirfuzs{zvif~|{ih�{zfvrkqiu|vihrkfqhizqyf~|{ih�{zf{rvoihrkqfxhijhkf
zovjfqhizyfonnhihrkqf�zuq|qfuzkr�oihrkqfrsfxru�yfoknfijzf{h�zfqrfoqfirfqoihqspfokpf�zxf�ru�f�ioizf n|voihrkf�z�oui~zkif
uz�|huz~zkiqfsrufijzf�ur�zvi�

TUVW�U¡¢¢_£Zc¤£̀¥dUà¦U§c̈©\¥¤
TUVW�Wef�kfovvrunokvzfxhijfwuihv{zf�frsfijzfw�uzz~zkifoknfijzf�op~zkif�urvzn|uzqfhkfijzf��zvhshvoihrkqyfijzf
trkiuovirufqjo{{fq|}~hifirfijzfwuvjhizvifokfhiz~h�znfw��{hvoihrkfsruf�op~zkif�uz�ouznfhkfovvrunokvzfxhijfijzf
qvjzn|{zfrsf�o{|zqyfkriouh�znfoknfuzs{zvihk�fuziohko�zfoqf�ur�hnznfz{qzxjzuzfhkfijzftrkiuovif�rv|~zkiq�fw��{hvoihrkqf
sruf�op~zkifxh{{f}zfhkfijzfv|uuzki{pfo|ijruh�znfsru~frsfw�wf�rv|~zkif��l�f�f�m�ªyf�w��{hvoihrkfoknftzuihshvoizfsruf
�op~zkiy�fovvr~�okhznf}pfw�wf�rv|~zkif��ml��ªª�yf�trkihk|oihrkf�jzziy�foknf~|qifhkv{|nzf�onnfokn�rufnzn|vi�f
on�|qi~zkiqfirfijzftrkiuovif�|~fuzq|{ihk�fsur~fgru�f�zusru~znf|knzufo��ur�znftjok�zf«unzuqf�q�zvhshznf|knzuf
wuihv{zf��foknfqjo{{f}zfqjrxkfqz�ouoiz{pfrkfijzfo��{hvoihrkfsruf�uz�hr|qfoknfv|uuzkif�zuhrnq�f ovjfw��{hvoihrkfoknf
tzuihshvoizfrsf�op~zkifqjo{{f}zfovvr~�okhznf}pfixrf���fvr�hzqfrsfijzf�opfw��{hvoihrkf¬hzkfgoh�zufoknf�z{zoqzfhkfijzf
sru~fqzifsruijfhkfijzf�op~zkif�urvzn|uzqfhkfijzf��zvhshvoihrkq�f ovjfw��{hvoihrkfsruf�op~zkifqjo{{f}zf�uz�ouznfhkfq|vjf
sru~foknfq|��ruiznf}pfq|vjfnoiofirfq|}qiokihoizfijzftrkiuoviru�qfuh�jifirf�op~zkiqfoqfijzf«xkzuyftrkqiu|vihrkf
�oko�zufrufwuvjhizvif~opfuz�|huzfq|vjfoqfvr�hzqfrsfuz�|hqhihrkqfsur~f�|}vrkiuovirufoknf~oizuho{fq|��{hzuq�f ovjf
w��{hvoihrkfsruf�op~zkifsruxounznfirfijzf«xkzuf}pfijzftrkqiu|vihrkf�oko�zufrufwuvjhizvifqjo{{f}zfq|}�zvifirfo|nhif
oknfo��ur�o{f}pfijzf«xkzufhkfovvrunokvzfxhijfijzf«xkzu�qfkru~o{fo|nhi�

TUVW�WeWef�jzftrkqiu|vihrkf�oko�zufoknfwuvjhizvifqjo{{fuz�hzxfijzfo��{hvoihrkfsruf�op~zkifq|}~hiiznf}pfijzf
trkiuovirufoknfqjo{{fon�hqzfijzftrkiuovirufrsfokpfon�|qi~zkiqfirf}zf~onzfijzuzir�f�jzftrkqiu|vihrkf�oko�zufokn�ruf
ijzfwuvjhizvif~opf~o�zfq|vjfon�|qi~zkiqf|knzufijzfvhuv|~qiokvzqfqzifsruijfhkf�zvihrkfª�����f�sfokpfq|vjfon�|qi~zkiqf
ouzf~onzf}pfijzfwuvjhizvifruftrkqiu|vihrkf�oko�zuyfijzftrkiuovirufqjo{{fq|}~hifokfruh�hko{fhiz~h�znfuz�hqznf
o��{hvoihrkfxhijfo{{fnrv|~zkioihrkfuz�|huznf}pf�zvihrkfª�l���

TUVW�WeWXfwqf�ur�hnznfhkf�zvihrkf��l�ªyfq|vjfo��{hvoihrkqf~opfhkv{|nzfuz�|zqiqfsruf�op~zkifrkfovvr|kifrsfvjok�zqfhkf
ijzfgru�fijoifjo�zf}zzkf�ur�zu{pfo|ijruh�znf}pftrkqiu|vihrkftjok�zf�huzvih�zqyfruf}pfhkizuh~fnzizu~hkoihrkqfrsfijzf
trkqiu|vihrkf�oko�zufoknfwuvjhizviyf}|ifkrifpzifhkv{|nznfhkftjok�zf«unzuq�

TUVW�WeW�fw��{hvoihrkqfsruf�op~zkifqjo{{fkrifhkv{|nzfuz�|zqiqfsruf�op~zkifsruf�ruihrkqfrsfijzfgru�fsrufxjhvjfijzf
trkiuovirufnrzqfkrifhkizknfirf�opfof�|}vrkiuovirufruf~oizuho{fq|��{hzuf|k{zqqfq|vjfgru�fjoqf}zzkf�zusru~znf}pfrijzuqf
xjr~fijzftrkiuovirufhkizknqfirf�op�

TUVW�WeW­f®kih{f�|}qiokiho{ftr~�{zihrkyfijzf«xkzufqjo{{f�opfkhkzip�sh�zf�zuvzkif�ª�̄ �frsfijzfo~r|kifn|zfijzf
trkiuovirufrkfovvr|kifrsf�ur�uzqqf�op~zkiqyf{zqqfokfo~r|kifkzvzqqoupfirfqoihqspfokpfv{oh~qyf{hzkqyfruf�|n�~zkiqf
o�ohkqiftrkiuoviruyfxjhvjfjo�zfkrif}zzkfq|hio}{pfnhqvjou�zn�f�kfovvrunokvzfxhijf�zvihrkfª�°��yfijzf«xkzufqjo{{f�opf
ijzfzkihuzfo~r|kifuziohkznfsur~f�uz�hr|qf�ur�uzqqf�op~zkiqf{zqqfixrf���fih~zqfijzfo~r|kifuz�|huznfirfvr~�{zizfhiz~qf
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STUVWSXSUTYSVYZY[S\WY]̂U]ẐUTYSVYZ__̀ T̂ZV_UYaSWbYcU_WS̀VYdefegYZVTYWbUYZh̀ iVWŶUjiŜUTYẀY\ZWS\XkYZVkỲiW\WZVTSVlY_[ZSh\mY
[SUV\mỲ̂YniTlhUVW\YZlZSV\WYWbUYòVŴZ_Ẁ̂e

pqrstsusvYwbUYòVŴZ_Ẁ̂YZVTYSW\Ycix_̀VŴZ_Ẁ̂\YẐUŶUjiŜUTYẀY\ixhSWY_ÛWSXSUTY]Zk̂̀ [[YSVX̀̂hZWS̀VYẀYWbUYyaVÛYSVY
Z__̀ T̂ZV_UYaSWbYzUaY{̀ |̂YcWZWUY}Zae

pqrsts~Y�V[U\\ỲWbÛaS\UY]̂̀ �STUTYSVYWbUYòVŴZ_WY�̀_ihUVW\mY]ZkhUVW\Y\bZ[[YxUYhZTUỲVYZ__̀iVWỲXYhZWÛSZ[\YZVTY
UjiS]hUVWYTU[S�ÛUTYZVTY\iSWZx[kY\Ẁ̂UTYZWYWbUY�̂ ǹU_WY\SWUYX̀̂Y\ix\UjiUVWYSV_̀ ]̂̀ ẐWS̀VYSVYWbUY�`̂|eY�XYZ]]̂̀ �UTYSVY
ZT�ZV_UYSVYâSWSVlYxkYWbUYyaVÛmY]ZkhUVWYhZkY\ShS[Ẑ[kYxUYhZTUYX̀̂YhZWÛSZ[\YZVTYUjiS]hUVWY\iSWZx[kY\Ẁ̂UTỲXXYWbUY
\SWUYZWYZY[̀_ZWS̀VYZl̂UUTYi]̀VYSVYâSWSVleY�ZkhUVWYX̀̂YhZWÛSZ[\YZVTYUjiS]hUVWY\Ẁ̂UTỲVỲ̂ỲXXYWbUY\SWUY\bZ[[YxUY
_̀VTSWS̀VUTYi]̀VY_̀h][SZV_UYxkYWbUYòVŴZ_Ẁ̂YaSWbY]̂̀ _UTîU\Y\ZWS\XZ_Ẁ̂kYẀYWbUYyaVÛYẀYU\WZx[S\bYWbUYyaVÛ�\Y
WSW[UYẀY\i_bYhZWÛSZ[\YZVTYUjiS]hUVWỲ̂ỲWbÛaS\UY]̂̀ WU_WYWbUYyaVÛ�\YSVWÛU\WeYwbUY_̀\W\ỲXYZ]][S_Zx[UYSV\îZV_UmY
\Ẁ̂ZlUmYZVTYŴZV\]̀ ŴZWS̀VYẀYWbUY\SWUYX̀̂Y\i_bYhZWÛSZ[\YZVTYUjiS]hUVWY\Ẁ̂UTỲXXYWbUY\SWUY\bZ[[YV̀WYSV_̂UZ\UYWbUY
òVŴZ_WYcihe

pqrsts~su��ZkhUVWYhZkYxUYhZTUYX̀̂YhZWÛSZ[\YZVTYUjiS]hUVWYTU[S�ÛUTYZVTY\iSWZx[kY\Ẁ̂UTỲV�\SWUYX̀̂YXiWîUY
SV_̀ ]̂̀ ẐWS̀VYSVYWbUY�`̂|mY\ixnU_WYẀYWbUYX̀[[̀aSVlY_̀VTSWS̀V\�

su �UjiU\WYX̀̂Y]ZkhUVWY\bZ[[YxUY_̀V\STÛUTYX̀̂YhZWÛSZ[Ỳ̂YUjiS]hUVWmYabS_bYS\YSVY\b̀ ŴỲ̂Y_̂SWS_Z[Y\i]][kmY
abS_bYbZ\YxUUVY\]U_SZ[[kYXZx̂S_ZWUTYX̀̂YWbUY�̂ ǹU_WỲ̂mYZWYWbUYTS\_̂UWS̀VỲXYWbUYòV\Ŵi_WS̀VY�ZVZlÛY
ZVTY�̂_bSWU_WmYX̀̂ỲWbÛYhZWÛSZ[\Ỳ̂YUjiS]hUVWe

s~ �ŶUjiU\WYX̀̂Y]ZkhUVWỲXYhZWÛSZ[Y\Ẁ̂UTỲV�\SWUYhi\WYxUYhZTUYxkYWbUYòVŴZ_Ẁ̂YWUVY����YTZk\Y]̂S̀̂YẀY
Z_WiZ[mYh̀ VWb[kY_iW�̀XXYTZWUYX̀̂Y�ZkhUVWY�]][S_ZWS̀V\e

st �̂ _̀UTîU\ŶUjiŜUTYxkYWbUYyaVÛY\bZ[[YSV_[iTUmYxiWYV̀WYVU_U\\ẐS[kY[ShSWUTYẀmY\ixhS\\S̀VYxkYWbUY
òVŴZ_Ẁ̂YẀYWbUYòV\Ŵi_WS̀VY�ZVZlÛYZVTY�̂_bSWU_WỲXYxS[[\ỲXY\Z[UYZVTYxS[[\ỲXY[ZTSVlYX̀̂Y\i_bY
hZWÛSZ[\YZVTYUjiS]hUVWmY]̂̀ �S\S̀V\ỲXỲ]]̀ ŴiVSWkYX̀̂YWbUYòV\Ŵi_WS̀VY�ZVZlÛ�\YZVTY�̂_bSWU_W�\Y
�S\iZ[Y�ÛSXS_ZWS̀VYWbZWY\i_bYhZWÛSZ[\YZVTYUjiS]hUVWYẐUYSVYXZ_WYSVY\Ẁ̂ZlU�YZVTmYSXY\Ẁ̂UTỲXX�\SWUmY
\ixhS\\S̀VYxkYWbUYòVŴZ_Ẁ̂ỲXY�ÛSXS_ZWS̀VYWbZWY\i_bYhZWÛSZ[\YZVTYUjiS]hUVWYẐUY\Ẁ̂UTYSVYZYx̀VTUTY
aẐUb̀i\Ue

s� �[[Y\i_bYhZWÛSZ[\YZVTYUjiS]hUVWmYSV_[iTSVlYhZWÛSZ[\YZVTYUjiS]hUVWY\Ẁ̂UTỲV�\SWUYxiWYV̀WYkUWY
SV_̀ ]̂̀ ẐWUTYSVẀYWbUY�`̂|mYi]̀VYabS_bY]ẐWSZ[Y]ZkhUVW\YbZ�UYxUUVYhZTUY\bZ[[YxU_̀hUYWbUY]̂̀ ]ÛWkỲXY
WbUYyaVÛmYxiWYWbUY_ẐUYZVTY]̂̀ WU_WS̀VỲXY\i_bYhZWÛSZ[\YZVTYUjiS]hUVWY\bZ[[ŶUhZSVYWbUŶU\]̀V\SxS[SWkY
X̀YWbUYòVŴZ_Ẁ̂YiVWS[YSV_̀ ]̂̀ ẐWS̀VYSVẀYWbUY�`̂|YZVTYZ__U]WUTYxkYWbUYyaVÛYZWY\ix\WZVWSZ[Y
_̀h][UWS̀VmYSV_[iTSVlYhZSVWZSVSVlYSV\îZV_UY_̀�ÛZlUỲVYZŶU][Z_UhUVWY_̀\WYxZ\S\YaSWb̀iWY�̀[iVWẐkY
TUTi_WSx[Ue

pqrsts~s~Y�ZkhUVWYhZkYxUYhZTUYX̀̂YhZWÛSZ[\YZVTYUjiS]hUVWYTU[S�ÛUTYZVTY\iSWZx[kY\Ẁ̂UTỲXX�\SWUYX̀̂YXiWîUY
SV_̀ ]̂̀ ẐWS̀VYSVYWbUY�`̂|mY\ixnU_WYẀYWbUYX̀[[̀aSVlY_̀VTSWS̀V\�

su wbUYòVŴZ_Ẁ̂Y\bZ[[Y\ixhSW�YZYâSWWUVY�Z[STZWS̀VYxkYWbUYyaVÛmYòV\Ŵi_WS̀VY�ZVZlÛỲ̂Y�̂_bSWU_WYWbZWY
\i_bYhZWÛSZ[\YẐUY\Ẁ̂UTY\ZXU[kỲXXY\SWUmYSVYWbUYjiZVWSWSU\YZVTY_̀VTSWS̀VY\WZWUTYxkYWbUYòVŴZ_Ẁ̂�YZY_̀]kY
X̀YZVYSV�̀S_UYX̀̂YWbUYhZWÛSZ[YZVTYUjiS]hUVW�YZYxS[[ỲXY\Z[UỲ̂YUjiS�Z[UVWYSVTS_ZWS̀VỲXYWbUYjiZVWSWkYZVTY
�Z[iUỲXYWbUYhZWÛSZ[Ỳ̂YUjiS]hUVW�YZYâSWWUVY\WZWUhUVWYSVTS_ZWSVlYWbUY[̀_ZWS̀VYZVTYhUWb̀TỲXY\Ẁ̂ZlU�Y
ZVTY]̂̀ ]ÛWkYSV\îZV_UY_ÛWSXS_ZWUỲ̂ŶSTÛY_̀�ÛSVlYWbUY\]U_SXS_YhZWÛSZ[Ỳ̂YUjiS]hUVWmYabS_bY\bZ[[Y
VZhUYWbUYyaVÛYZ\YZVYZTTSWS̀VZ[YSV\îUTY]ẐWkeY

s~ wbUYòVŴZ_Ẁ̂Y\bZ[[Y\ixhSWYZY�ÛSXS_ZWS̀VYWbZWY\i_bYhZWÛSZ[\YZVTYUjiS]hUVWYẐUY\Ẁ̂UTYSVYZYx̀VTUTY
aẐUb̀i\Ue

st �ŶUjiU\WYX̀̂Y]ZkhUVWỲXYhZWÛSZ[Y\Ẁ̂UTỲXX�\SWUYhi\WYxUYhZTUYxkYWbUYòVŴZ_Ẁ̂Y��YTZk\Y]̂S̀̂YẀY
Z_WiZ[mYh̀ VWb[kY_iW�̀XXYTZWUYX̀̂Y�ZkhUVWY�]][S_ZWS̀V\e

s� �[[Y\i_bYhZWÛSZ[\YZVTYUjiS]hUVWYi]̀VYabS_bY]ẐWSZ[Y]ZkhUVW\YbZ�UYxUUVYhZTUY\bZ[[YxU_̀hUYWbUY
]̂̀ ]ÛWkỲXYWbUYyaVÛmYxiWYWbUY_ẐUYZVTY]̂̀ WU_WS̀VỲXY\i_bYhZWÛSZ[\YZVTYUjiS]hUVWY\bZ[[ŶUhZSVYWbUY
Û\]̀V\SxS[SWkỲXYWbUY_̀VŴZ_Ẁ̂YiVWS[YSV_̀ ]̂̀ ẐWS̀VYSVẀYWbUY�`̂|YZVTYZ__U]WUTYxkYWbUYyaVÛYZWY
\ix\WZVWSZ[Y_̀h][UWS̀VmYSV_[iTSVlYhZSVWZSVSVlYSV\îZV_UY_̀�ÛZlUỲVYZŶU][Z_UhUVWY_̀\WYxZ\S\YaSWb̀iWY
�̀[iVWẐkYTUTi_WSx[Ue

pqrststYwbUYòVŴZ_Ẁ̂YaẐ̂ZVW\YWbZWYWSW[UYẀYZ[[Y�`̂|Y_̀�ÛUTYxkYZVY�]][S_ZWS̀VYX̀̂Y�ZkhUVWYaS[[Y]Z\\YẀYWbUYyaVÛYV̀Y
[ZWÛYWbZVYWbUYWShUỲXY]ZkhUVWeYwbUYòVŴZ_Ẁ̂YXîWbÛYaẐ̂ZVW\YWbZWYi]̀VY\ixhSWWZ[ỲXYZVY�]][S_ZWS̀VYX̀̂Y�ZkhUVWYZ[[Y
�`̂|YX̀̂YabS_bYoÛWSXS_ZWU\YX̀̂Y�ZkhUVWYbZ�UYxUUVY]̂U�S̀i\[kYS\\iUTYZVTY]ZkhUVW\ŶU_US�UTYX̂̀hYWbUYyaVÛY\bZ[[mYẀY
WbUYxU\WỲXYWbUYòVŴZ_Ẁ̂�\Y|V̀a[UTlUmYSVX̀̂hZWS̀VYZVTYxU[SUXmYxUYX̂UUYZVTY_[UẐỲXY[SUV\mY_[ZSh\mY\U_îSWkYSVWÛU\W\Ỳ̂Y
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STUVWXYZTUS[\]T\̂Z_̀Y\̀̂\abS\c̀TaYZUàYd\eVXÙTaYZUàY[d\WZaSY]Zf\[Vggf]SY[d\̀Y\̀abSY\gSY[̀T[\̀Y\STa]a]S[\WZh]Ti\Z\
UfZ]W\Xj\YSZ[̀T\̀̂\bZ_]Ti\gỲ_]kSk\fZX̀Yd\WZaSY]Zf[\ZTk\SlV]gWSTa\YSfZa]Ti\à\abS\m Ỳhn

opqrsrt\ubS\c̀TaYZUàY\̂VYabSY\SvgYS[[fj\VTkSYaZhS[\à\kŜSTk\abS\wTkSWT]aSS[\xZ[\kŜ]TSk\gYS_]̀V[fj\]T\eSUa]̀T\ynz{|d\
Za\abS\c̀TaYZUàY}[\[̀fS\SvgST[Sd\ZiZ]T[a\ZTj\ZUa]̀T[d\fZ~[V]a[\̀Y\gỲUSSk]Ti[\XỲViba\ZiZ]T[a\wTkSWT]aSS[\Z[\Z\YS[Vfa\
`̂\f]ST[\̂]fSk\ZiZ]T[a\abS\�~TSYd\abS\m Ỳhd\abS\[]aS\̀̂\ZTj\̀̂\abS\m Ỳhd\abS\�Ỳ�SUa\[]aS\ZTk\ZTj\]WgỲ_SWSTa[\abSYS̀Td\
gZjWSTa[\kVS\abS\c̀TaYZUàY\̀Y\ZTj\g̀Ya]̀T\̀̂\abS\gỲgSYaj\̀̂\ZTj\̀̂\abS\wTkSWT]a]S[\xYŜSYYSk\à\ÙffSUa]_Sfj\Z[\f]ST[\
]T\ab][\eSUa]̀T\�nyn�|n\ubS\c̀TaYZUàY\bSYSXj\ZiYSS[\à\kŜSTkd\]TkSWT]̂jd\ZTk\b̀fk\wTkSWT]aSS[\bZYWfS[[\ZiZ]T[a\ZTj\
[VUb\f]ST[\̀Y\UfZ]W[\̀̂\f]ST\ZTk\ZiYSS[\à\gZj\ZTj\�VkiWSTa\̀Y\f]ST\YS[Vfa]Ti\̂ỲW\ZTj\[VUb\ZUa]̀T[d\fZ~[V]a[d\̀Y\
gỲUSSk]Ti[n

opqrsr�\ubS\�~TSY\[bZff\YSfSZ[S\ZTj\gZjWSTa[\~]abbSfk\kVS\à\Z\f]ST\̀Y\Z\UfZ]W\̀̂\f]ST\]̂\abS\c̀TaYZUàY\̀XaZ]T[\
[SUVY]aj\ZUUSgaZXfS\à\abS\�~TSY\̀Y\Z\f]ST\X̀Tk\~b]Ub\][�\xz|\][[VSk\Xj\Z\[VYSaj\ZUUSgaZXfS\à\abS\�~TSYd\x�|\]T\̂̀YW\
ZTk\[VX[aZTUS\[Za][̂ZUàYj\à\abS\�~TSYd\ZTk\xy|\]T\ZT\ZẀ VTa\T̀a\fS[[\abZT\�TS\�VTkYSk\�]̂aj\gSYUSTa\xz���|\̀̂\[VUb\
f]ST\UfZ]Wn\�j\g̀[a]Ti\Z\f]ST\X̀Tk\̀Y\̀abSY\ZUUSgaZXfS\[SUVY]ajd\b̀~S_SYd\abS\c̀TaYZUàY\[bZff\T̀a\XS\YSf]S_Sk\̀̂\ZTj\
YS[g̀T[]X]f]a]S[\̀Y\̀Xf]iZa]̀T[\VTkSY\ab][\eSUa]̀T\�nyd\]TUfVk]Tid\~]ab̀Va\f]W]aZa]̀Td\abS\kVaj\à\kŜSTk\ZTk\]TkSWT]̂j\
abS\wTkSWT]a]S[\]T\ZT\ZUa]̀T\̀T\abS\f]STd\f]ST\k][UbZYiS\X̀Tk\̀Y\VTkSYfj]Ti\kSXan\ubS\Ù[a\̀̂\ZTj\gYSW]VW[\]TUVYYSk\]T\
ÙTTSUa]̀T\~]ab\[VUb\X̀Tk[\ZTk\[SUVY]aj\[bZff\XS\abS\YS[g̀T[]X]f]aj\̀̂\abS\c̀TaYZUàY\ZTk\[bZff\T̀a\XS\gZYa\̀̂d\̀Y\UZV[S\
ZTj\Zk�V[aWSTa\àd\abS\c̀TaYZUa\eVWn

opqrtp������������p���p�������
opqrtr�\ubS\c̀T[aYVUa]̀T\�ZTZiSY\~]ffd\~]ab]T\[S_ST\x�|\kZj[\ẐaSY\abS\c̀T[aYVUa]̀T\�ZTZiSY}[\YSUS]ga\̀̂\abS\
c̀TaYZUàY}[\�ggf]UZa]̀T\̂̀Y\�ZjWSTad\YS_]S~\abS\�ggf]UZa]̀Td\USYa]̂j\abS\ZẀ VTa\abS\c̀T[aYVUa]̀T\�ZTZiSY\
kSaSYW]TS[\][\kVS\abS\c̀TaYZUàYd\ZTk\̂̀Y~ZYk\abS\c̀TaYZUàY}[\�ggf]UZa]̀T\ZTk\cSYa]̂]UZaS\̂̀Y\�ZjWSTa\à\abS\
�YUb]aSUan\m]ab]T\[S_ST\x�|\kZj[\ẐaSY\abS\�YUb]aSUa\YSUS]_S[\abS\c̀TaYZUàY}[\�ggf]UZa]̀T\̂̀Y\�ZjWSTa\̂ỲW\abS\
c̀T[aYVUa]̀T\�ZTZiSYd\abS\�YUb]aSUa\~]ff\S]abSY\][[VS\à\abS\�~TSY\Z\cSYa]̂]UZaS\̂̀Y\�ZjWSTad\~]ab\Z\Ùgj\à\abS\
c̀T[aYVUa]̀T\�ZTZiSYd\̂̀Y\[VUb\ZẀ VTa\Z[\abS\�YUb]aSUa\kSaSYW]TS[\][\gỲgSYfj\kVSd\̀Y\T̀a]̂j\abS\c̀T[aYVUa]̀T\
�ZTZiSY\ZTk\�~TSY\]T\~Y]a]Ti\̀̂\abS\�YUb]aSUa}[\YSZ[̀T[\̂̀Y\~]abb̀fk]Ti\USYa]̂]UZa]̀T\]T\~b̀fS\̀Y\]T\gZYa\Z[\gỲ_]kSk\
]T\eSUa]̀T\�n�nzn\ubS\c̀T[aYVUa]̀T\�ZTZiSY\~]ff\gỲWgafj\̂̀Y~ZYk\à\abS\c̀TaYZUàY\abS\�YUb]aSUa}[\T̀a]US\̀̂\
~]abb̀fk]Ti\USYa]̂]UZa]̀Tn

opqrtr�\mbSYS\abSYS\][\Ẁ YS\abZT\̀TS\c̀TaYZUàY\gSŶ̀YW]Ti\g̀Ya]̀T[\̀̂\abS\�Ỳ�SUad\abS\c̀T[aYVUa]̀T\�ZTZiSY\~]ffd\
~]ab]T\[S_ST\x�|\kZj[\ẐaSY\abS\c̀T[aYVUa]̀T\�ZTZiSY\YSUS]_S[\Zff\̀̂\abS\c̀TaYZUàY[}\�ggf]UZa]̀T[\̂̀Y\�ZjWSTa�\xz|\
YS_]S~\abS\�ggf]UZa]̀T[\ZTk\USYa]̂j\abS\ZẀ VTa\abS\c̀T[aYVUa]̀T\�ZTZiSY\kSaSYW]TS[\][\kVS\SZUb\̀̂\abS\c̀TaYZUàY[ \
x�|\gYSgZYS\Z\eVWWZYj\̀̂\c̀TaYZUàY[}\�ggf]UZa]̀T[\̂̀Y\�ZjWSTa\Xj\ÙWX]T]Ti\]T̂̀ YWZa]̀T\̂ỲW\SZUb\c̀TaYZUàY}[\
Zggf]UZa]̀T\~]ab\]T̂̀ YWZa]̀T\̂ỲW\[]W]fZY\Zggf]UZa]̀T[\̂̀Y\gỲiYS[[\gZjWSTa[\̂ỲW\abS\̀abSY\c̀TaYZUàY[ \xy|\gYSgZYS\Z\
�Ỳ�SUa\�ggf]UZa]̀T\ZTk\cSYa]̂]UZaS\̂̀Y\�ZjWSTa \x�|\USYa]̂j\abS\ZẀ VTa\abS\c̀T[aYVUa]̀T\�ZTZiSY\kSaSYW]TS[\][\kVS\
Zff\c̀TaYZUàY[ \ZTk\x�|\̂̀Y~ZYk\abS\eVWWZYj\̀̂\c̀TaYZUàY[}\�ggf]UZa]̀T[\̂̀Y\�ZjWSTa\ZTk\�Ỳ�SUa\�ggf]UZa]̀T\ZTk\
cSYa]̂]UZaS\̂̀Y\�ZjWSTa\à\abS\�YUb]aSUan

opqrtr�r�\m]ab]T\[S_ST\x�|\kZj[\ẐaSY\abS\�YUb]aSUa\YSUS]_S[\abS\�Ỳ�SUa\�ggf]UZa]̀T\ZTk\�Ỳ�SUa\cSYa]̂]UZaS\̂̀Y\�ZjWSTa\
ZTk\abS\eVWWZYj\̀̂\c̀TaYZUàY[}\�ggf]UZa]̀T[\̂̀Y\�ZjWSTa\̂ỲW\abS\c̀T[aYVUa]̀T\�ZTZiSYd\abS\�YUb]aSUa\~]ff\S]abSY\
xz|\][[VS\à\abS\�~TSY\Z\�Ỳ�SUa\cSYa]̂]UZaS\̂̀Y\�ZjWSTad\~]ab\Z\Ùgj\à\abS\c̀T[aYVUa]̀T\�ZTZiSY \̀Y\x�|\][[VS\à\abS\
�~TSY\Z\�Ỳ�SUa\cSYa]̂]UZaS\̂̀Y\�ZjWSTa\̂̀Y\[VUb\ZẀ VTa\Z[\abS\�YUb]aSUa\kSaSYW]TS[\][\gỲgSYfj\kVSd\ZTk\T̀a]̂j\abS\
c̀T[aYVUa]̀T\�ZTZiSY\ZTk\�~TSY\̀̂\abS\�YUb]aSUa}[\YSZ[̀T[\̂̀Y\~]abb̀fk]Ti\USYa]̂]UZa]̀T\]T\gZYa\Z[\gỲ_]kSk\]T\
eSUa]̀T\�n�nz \̀Y\xy|\~]abb̀fk\USYa]̂]UZa]̀T\̀̂\abS\STa]YS\�Ỳ�SUa\�ggf]UZa]̀T\̂̀Y\�ZjWSTad\ZTk\T̀a]̂j\abS\c̀T[aYVUa]̀T\
�ZTZiSY\ZTk\�~TSY\̀̂\abS\�YUb]aSUa}[\YSZ[̀T\̂̀Y\~]abb̀fk]Ti\USYa]̂]UZa]̀T\]T\~b̀fS\Z[\gỲ_]kSk\]T\eSUa]̀T\�n�nzn\ubS\
c̀T[aYVUa]̀T\�ZTZiSY\~]ff\gỲWgafj\̂̀Y~ZYk\abS\�YUb]aSUa}[\T̀a]US\̀̂\~]abb̀fk]Ti\USYa]̂]UZa]̀T\à\abS\c̀TaYZUàY[n

opqrtrs\ubS\c̀T[aYVUa]̀T\�ZTZiSY}[\USYa]̂]UZa]̀T\̀̂\ZT\�ggf]UZa]̀T\̂̀Y\�ZjWSTa\[bZff\XS\XZ[Sk\Vg̀T\abS\c̀T[aYVUa]̀T\
�ZTZiSY}[\S_ZfVZa]̀T\̀̂\abS\m Ỳh\ZTk\abS\]T̂̀ YWZa]̀T\gỲ_]kSk\Z[\gZYa\̀̂\abS\�ggf]UZa]̀T\̂̀Y\�ZjWSTan\ubS\
c̀T[aYVUa]̀T\�ZTZiSY}[\USYa]̂]UZa]̀T\~]ff\ÙT[a]aVaS\Z\YSgYS[STaZa]̀T\abZad\à\abS\XS[a\̀̂\abS\c̀T[aYVUa]̀T\�ZTZiSY}[\
hT̀~fSkiSd\]T̂̀ YWZa]̀T\ZTk\XSf]Ŝd\abS\m Ỳh\bZ[\gỲiYS[[Sk\à\abS\g̀]Ta\]Tk]UZaSk\ZTk\abS\lVZf]aj\̀̂\abS\m Ỳh\][\]T\
ZUÙYkZTUS\~]ab\abS\c̀TaYZUa\¡̀UVWSTa[n\ubS\USYa]̂]UZa]̀T\~]ff\Zf[̀\ÙT[a]aVaS\Z\YSÙWWSTkZa]̀T\à\abS\�YUb]aSUa\ZTk\
�~TSY\abZa\abS\c̀TaYZUàY\XS\gZ]k\abS\ZẀ VTa\USYa]̂]Skn
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STUVWVWXYZ[X\]̂Z_̀[̂ àbX_bbcdê[XfgXdXh[]̀_g_̂d̀[Xgf]Xidjk[èXbZdllXm[Xmdb[nXcofeX̀Z[X\]̂Z_̀[̂ àbX[pdlcd̀_feXfgX̀Z[X
qf]rsX̀Z[X][̂fkk[end̀_feXfgX̀Z[Xhfeb̀]ĉ _̀feXtdedu[]sXdenX_egf]kd̀_feXo]fp_n[nXdbXod]̀XfgX̀Z[X\ool_̂d̀_feXgf]X
idjk[èvXYZ[X\]̂Z_̀[̂ àbX̂[]̀_g_̂d̀_feXw_llX̂feb̀_̀c̀[XdX][o][b[èd̀_feX̀Zd̀sX̀fX̀Z[Xm[b̀XfgX̀Z[X\]̂Z_̀[̂ àbXrefwl[nu[sX
_egf]kd̀_feXdenXm[l_[gsX̀Z[Xqf]rXZdbXo]fu][bb[nX̀fX̀Z[Xof_èX_en_̂d̀[nsX̀Zd̀X̀Z[Xxcdl_̀jXfgX̀Z[Xqf]rX_bX_eXd̂ f̂]ndê[X
w_̀ZX̀Z[Xhfè]d̂X̀yf̂ck[èbsXdenX̀Zd̀X̀Z[Xhfè]d̂f̀]X_bX[è_̀l[nX̀fXodjk[èX_eX̀Z[XdkfcèX̂[]̀_g_[nv

STUVWVzXYZ[X][o][b[èd̀_febXkdn[Xoc]bcdèX̀fX{[̂_̀febX|v}v~XdenX|v}v}Xd][Xbcm�[̂ X̀̀fXdeX[pdlcd̀_feXfgX̀Z[Xqf]rXgf]X
f̂egf]kdê[Xw_̀ZX̀Z[Xhfè]d̂X̀yf̂ck[èbXcofeX{cmb̀dè_dlXhfkol[̀_fesX̀fX][bcl̀bXfgXbcmb[xc[èX̀[b̀bXdenX
_ebo[̂_̀febsX̀fX̂f]][̂_̀feXfgXk_ef]Xn[p_d̀_febXg]fkX̀Z[Xhfè]d̂X̀yf̂ck[èbXo]_f]X̀fX̂fkol[̀_feXdenX̀fXbo[̂_g_̂X
xcdl_g_̂d̀_febX[�o][bb[nXmjX̀Z[Xhfeb̀]ĉ _̀feXtdedu[]Xf]X\]̂Z_̀[̂ v̀

STUVWV�XYZ[X_bbcdê[XfgXdXb[od]d̀[Xh[]̀_g_̂d̀[Xgf]Xidjk[èXf]XdXi]f�[̂X̀h[]̀_g_̂d̀[Xgf]Xidjk[èXw_llXef̀Xm[XdX
][o][b[èd̀_feX̀Zd̀X̀Z[Xhfeb̀]ĉ _̀feXtdedu[]Xf]X\]̂Z_̀[̂ X̀ZdbX���Xkdn[X[�Zdcb̀_p[Xf]X̂fè_ecfcbXfe�b_̀[X_ebo[̂_̀febX
f̀X̂Z[̂rX̀Z[Xxcdl_̀jXf]Xxcdè_̀jXfgX̀Z[Xqf]rsX���X][p_[w[nX̀Z[Xhfè]d̂f̀]abX̂feb̀]ĉ _̀feXk[debsXk[̀ZfnbsX̀[̂Ze_xc[bsX
b[xc[ê[bXf]Xo]f̂[nc][bsX�~�X][p_[w[nX̂fo_[bXfgX][xc_b_̀_febX][̂[_p[nXg]fkX{cm̂fè]d̂f̀]bXdenXkd̀[]_dlXbcool_[]bXdenX
f̀Z[]Xnd̀dX][xc[b̀[nXmjX̀Z[X�we[]X̀fXbcmb̀dè_d̀[X̀Z[Xhfè]d̂f̀]abX]_uZ̀X̀fXodjk[èXf]X�}�Xkdn[X[�dk_ed̀_feX̀fX
db̂[]̀d_eXZfwXf]Xgf]XwZd̀Xoc]ofb[X̀Z[Xhfè]d̂f̀]XZdbXcb[nXkfe[jXo][p_fcbljXod_nXfeXd̂ f̂cèXfgX̀Z[Xhfè]d̂X̀{ckv

STUVzT���������T��T��������T�������������
STUVzV�XYZ[Xhfeb̀]ĉ _̀feXtdedu[]Xf]X\]̂Z_̀[̂ X̀kdjXw_̀ZZflnXdXh[]̀_g_̂d̀[Xgf]Xidjk[èX_eXwZfl[Xf]X_eXod]̀sX̀fX̀Z[X
[�̀[èX][dbfedmljXe[̂[bbd]jX̀fXo]f̀[̂ X̀̀Z[X�we[]sX_gX_eX̀Z[Xhfeb̀]ĉ _̀feXtdedu[]abXf]X\]̂Z_̀[̂ àbXfo_e_feX̀Z[X
][o][b[èd̀_febX̀fX̀Z[X�we[]X][xc_][nXmjX{[̂_̀feX|v}v}XdenX|v}v�X̂deef̀Xm[Xkdn[vX�gX̀Z[Xhfeb̀]ĉ _̀feXtdedu[]Xf]X
\]̂Z_̀[̂ X̀_bXcedml[X̀fX̂[]̀_gjXodjk[èX_eX̀Z[XdkfcèXfgX̀Z[X\ool_̂d̀_fesX̀Z[Xhfeb̀]ĉ _̀feXtdedu[]Xw_llXef̀_gjX̀Z[X
hfè]d̂f̀]XdenX�we[]XdbXo]fp_n[nX_eX{[̂_̀feX|v}v�vX�gX̀Z[Xhfè]d̂f̀]sXhfeb̀]ĉ _̀feXtdedu[]XdenX\]̂Z_̀[̂ X̀̂deef̀X
du][[XfeXdX][p_b[nXdkfcèsX̀Z[X\]̂Z_̀[̂ X̀w_llXo]fkòljX_bbc[XdXh[]̀_g_̂d̀[Xgf]Xidjk[èXgf]X̀Z[XdkfcèXgf]XwZ_̂ZX̀Z[X
\]̂Z_̀[̂ X̀_bXdml[X̀fXkdr[XbĉZX][o][b[èd̀_febX̀fX̀Z[X�we[]vXYZ[Xhfeb̀]ĉ _̀feXtdedu[]Xf]X\]̂Z_̀[̂ X̀kdjXdlbfX
w_̀ZZflnXdXh[]̀_g_̂d̀[Xgf]Xidjk[èXf]sXm[̂dcb[XfgXbcmb[xc[èljXn_b̂fp[][nX[p_n[ê[Xf]Xbcmb[xc[èXfmb[]pd̀_febsXkdjX
ecll_gjX̀Z[XwZfl[Xf]XdXod]̀XfgXdXh[]̀_g_̂d̀[Xgf]Xidjk[èXo][p_fcbljX_bbc[nsX̀fXbĉZX[�̀[èXdbXkdjXm[Xe[̂[bbd]jX_eX̀Z[X
hfeb̀]ĉ _̀feXtdedu[]abXf]X\]̂Z_̀[̂ àbXfo_e_feX̀fXo]f̀[̂ X̀̀Z[X�we[]Xg]fkXlfbbXgf]XwZ_̂ZX̀Z[Xhfè]d̂f̀]X_bX][bofeb_ml[sX
_êlcn_euXlfbbX][bcl̀_euXg]fkX̀Z[Xd̂b̀XdenXfk_bb_febXn[b̂]_m[nX_eX{[̂_̀feX~v~v�Xm[̂dcb[Xfg

V� n[g[̂_̀p[Xqf]rXef̀X][k[n_[n�
V� Z̀_]nXod]̀jX̂ld_kbXg_l[nXf]X][dbfedml[X[p_n[ê[X_en_̂d̀_euXo]fmdml[Xg_l_euXfgXbĉZX̂ld_kbXcel[bbXb[̂c]_̀jX

d̂ [̂òdml[X̀fX̀Z[X�we[]X_bXo]fp_n[nXmjX̀Z[Xhfè]d̂f̀]�
V� gd_lc][XfgX̀Z[Xhfè]d̂f̀]X̀fXkdr[Xodjk[èbXo]fo[]ljX̀fX{cm̂fè]d̂f̀]bXf]Xbcool_[]bXgf]Xldmf]sXkd̀[]_dlbX

f]X[xc_ok[è�
VW ][dbfedml[X[p_n[ê[X̀Zd̀X̀Z[Xqf]rX̂deef̀Xm[X̂fkol[̀[nXgf]X̀Z[Xceod_nXmdldê[XfgX̀Z[Xhfè]d̂X̀{ck�
Vz ndkdu[X̀fX̀Z[X�we[]sXdef̀Z[]Xi]_k[Xhfè]d̂f̀]Xf]XdX{[od]d̀[Xhfè]d̂f̀]�
V� ][dbfedml[X[p_n[ê[X̀Zd̀X̀Z[Xqf]rXw_llXef̀Xm[X̂fkol[̀[nXw_̀Z_eX̀Z[Xhfè]d̂X̀Y_k[sXdenX̀Zd̀X̀Z[Xceod_nX

mdldê[XwfclnXef̀Xm[Xdn[xcd̀[X̀fX̂fp[]Xd̂c̀dlXf]Xl_xc_nd̀[nXndkdu[bXgf]X̀Z[Xdè_̂_od̀[nXn[ldj�X
V� gd_lc][X̀fX̂d]]jXfc̀X̀Z[Xqf]rX_eXd̂ f̂]ndê[Xw_̀ZX̀Z[Xhfè]d̂X̀yf̂ck[èb�
V� ][̂[_òXmjX̀Z[X�we[]XfgXdXef̀_̂[XfgXw_̀ZZfln_euXg]fkX̀Z[X [wX¡f]rX{̀d̀[Xy[od]̀k[èXfgX¢dmf]Xf]Xf̀Z[]X

dnk_e_b̀]d̀_p[Xdu[ê_[bXZdp_euX�c]_bn_̂̀_feXfp[]X̀Z[Xi]f�[̂�̀
VU gd_lc][X̀fX̂fkoljXw_̀ZXdool_̂dml[Xg[n[]dlsXb̀d̀[Xf]Xlf̂dlXb̀d̀c̀[bsX][ucld̀_febsXden£f]XldwbsX_êlcn_eusX

w_̀Zfc̀Xl_k_̀d̀_fesXldwbXdenX][ucld̀_febXdool_̂dml[X̀fX̀Z[Xo]fp_b_feXfgX̂[]̀_g_[nXodj]fllb�
V�¤ gd_lc][XfgX̀Z[Xhfè]d̂f̀]X̀fXo]fp_n[X[�[̂c̀[nXo[]gf]kdê[XdenXodjk[èXmfenbXdenXdX̂c]][èX̂[]̀_g_̂d̀[X

fgX_ebc]dê[XdenX[enf]b[k[èb�
V�� ][dbfedml[X[p_n[ê[X̀Zd̀X̀Z[Xqf]rXZdbXef̀Xo]fu][bb[nXdbX_en_̂d̀[nXfeX̀Z[X\ool_̂d̀_feXgf]Xidjk[è�X
V�� ndkdu[bX̂dcb[nX̀fX̀Z[X�we[]sXhfeb̀]ĉ _̀feXtdedu[]sX̀Z[X\]̂Z_̀[̂ X̀f]Xdef̀Z[]Xhfè]d̂f̀]XdbXdX][bcl̀X

Z̀[Xhfè]d̂f̀]abXo[]gf]kdê[XfgX_̀bXqf]r�X
V�� Z̀[X\]̂Z_̀[̂ àbXden£f]X̀Z[Xhfeb̀]ĉ _̀feXtdedu[]abXn_b̂fp[]jXf]Xfmb[]pd̀_feXfgXwf]rXwZ_̂ZXZdbXm[[eX

o][p_fcbljXod_nXgf]XmjX̀Z[X�we[]XwZ_̂ZX_bXn[g[̂_̀p[Xden£f]X_êfkol[̀[�X
V�W YZ[XdkfcèX][xc[b̀[nX[�̂[[nbX̀Z[Xo[]̂[èX̂fkol[̀_feXfgXqf]rXfeX̀Z[Xb_̀[�Xf]
V�z m][d̂ZXfgX̀Z_bX\u][[k[èv

 f̀w_̀Zb̀den_euX̀Z[X[�̀[èX̀fXwZ_̂ZX̀Z[Xhfeb̀]ĉ _̀feXtdedu[]Xden£f]X\]̂Z_̀[̂ X̀̂[]̀_gjXdeX\ool_̂d̀_feXgf]Xidjk[èsX
Z̀[X�we[]XbZdllXZdp[X̀Z[X]_uZ̀X̀fXw_̀ZZflnXodjk[èsX_eXwZfl[Xf]X_eXod]̀sXbZfclnX̀Z[X�we[]Xn[̀[]k_e[X̀Zd̀XdejXfgX̀Z[X
u]fcenbXgf]Xw_̀ZZfln_euX̂[]̀_g_̂d̀_feXb[̀Xgf]̀ZX_eX̀Z_bX{[̂_̀feX|v�v�XnfX_eXgd̂X̀[�_b̀vX�gX̀Z[X�we[]Xw_̀ZZflnbXodjk[èsX_eX
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STUVWXUYXZ[X\]Ŷ_X̂TWX̀S[WYXaT]VVX\YUb\̂VcX\YUdZeWX̂UX̂TWXfU[̂Y]ĝUY_XhYgTẐWĝX][eXfU[âYiĝZU[Xj][]kWYX]XSYẐ̂W[X
Wl\V][]̂ZU[XUmX̂TWXYW]aU[naoXmUYXSTZgTX\]cbW[̂XZaXSẐTTWVeX][eXaT]VVX\YUb\̂VcX\]c_XZ[X]ggUYe][gWXSẐTX̂TWXfU[̂Y]ĝX
pUgibW[̂a_X]VVX]bUi[̂aXSTZgTX]YWX[ÛXZ[XeZa\îWq

rstuvuwXxmX̂TWXfU[̂Y]ĝUYXeZa\îWaX][cXeŴWYbZ[]̂ZU[XycX̂TWX̀S[WY_XfU[âYiĝZU[Xj][]kWYXUYXhYgTẐWĝXSẐTXYWk]YeX̂UX
][cXfWŶZmZg]̂WXmUYXz]cbW[̂XUYXZ[X̂TWXWdW[̂XUmX]XyU[]XmZeWXeZa\îWXyŴSWW[X̂TWXfU[̂Y]ĝUYX][eX̀S[WY_X̂TWXfU[̂Y]ĝUYX
[WdWŶTWVWaaXaT]VVXWl\WeẐZUiaVcXgU[̂Z[iWX̂UX\YUaWgîWX̂TWX{UY|X][eXb]cXaiybẐX]XfV]ZbXZ[X]ggUYe][gWXSẐTXhŶZgVWX
}~q

rstuvu�X{TW[X̂TWX]yUdWXYW]aU[aXmUYXSẐTTUVeZ[kXgWŶZmZg]̂ZU[XUYX̂TWX̀S[WY�aXSẐTTUVeZ[kXUmX\]cbW[̂X]YWXYWbUdWe_X
gWŶZmZg]̂ZU[XSZVVXyWXb]eWXmUYX]bUi[̂aX\YWdZUiaVcXSẐTTWVeq

rstuvu�XxmX̂TWXhYgTẐWĝXUYXfU[âYiĝZU[Xj][]kWYXSẐTTUVeaXgWŶZmZg]̂ZU[XmUYX\]cbW[̂Xi[eWYX�WĝZU[X�q~q}_XUYXZmX̂TWX
S̀[WYXÛTWYSZaWXeWWbaXẐX[WgWaa]YcX̂UX\YÛWĝXẐaXZ[̂WYWâaXUYX̂TWXZ[̂WYWâaXUmX̂TWXzYU�Wĝ_X̂TWX̀S[WYXb]c_X]̂XẐaXaUVWX
U\̂ZU[_XZaaiWX�UZ[̂XgTWg|aX̂UX̂TWXfU[̂Y]ĝUYX][eX̂UX][cX�iygU[̂Y]ĝUYXUYXb]̂WYZ]VXUYXW�iZ\bW[̂Xai\\VZWYaX̂UXSTUbX̂TWX
fU[̂Y]ĝUYXm]ZVWeX̂UXb]|WX\]cbW[̂XmUYX{UY|X\YU\WYVcX\WYmUYbWeXUYXb]̂WYZ]VXUYXW�iZ\bW[̂XaiẐ]yVcXeWVZdWYWeqXxmX̂TWX
S̀[WYXb]|WaX\]cbW[̂aXycX�UZ[̂XgTWg|_X̂TWX̀S[WYXaT]VVX[ÛZmcX̂TWXhYgTẐWĝX][eX̂TWXfU[âYiĝZU[Xj][]kWYX][eXyÛTX
SZVVXYWmVWĝXaigTX\]cbW[̂XU[X̂TWX[Wl̂XfWŶZmZg]̂WXmUYXz]cbW[̂q

rstuvuvX�ÛSẐTâ][eZ[kX][ĉTZ[kX]yUdWX̂UX̂TWXgU[̂Y]Yc_X̂TWX̀S[WYXT]aX̂TWXYZkT̂X̂UXSẐTTUVeX\]cbW[̂X̂UX̂TWXfU[̂Y]ĝUYX
ÛX\YÛWĝXẐaWVmX]k]Z[âXe]b]kWaXZ[giYYWeXUYXSTZgTXb]cXyWXZ[giYYWeX]aX]XYWaiV̂XUmX̂TWXfU[̂Y]ĝUY�aXyYW]gTXUYX
[WkVZkW[gW_XZ[gVieZ[k_XyîX[ÛXVZbẐWeX̂U_X̂TWXẐWbaXaŴXmUŶTXZ[X�WĝZU[X�q~q}qX{ẐTXYWa\WĝX̂UX][cXVZW[a_XgV]Zba_XUYXÛTWYX
gZYgibâ][gWaXmUYXSTZgTX̂TWX̀S[WYXZaXW[̂ẐVWeX̂UXSẐTTUVeX\]cbW[̂aX\iYai][̂X̂UXeWgZaZU[aXycX̂TWXhYgTẐWĝX\iYai][̂X̂UX
�WĝZU[X�q~q}_X̂TWX̀S[WYXaT]VVXyWXW[̂ẐVWeX̂UXSẐTTUVeX]XaibXW�i]VX̂UX̂SZgWX̂TWXâ]̂WeX]bUi[̂aXUmXaigTXVZW[aXUYXgV]Zba_X
UY_XSTWYWX̂TWYWXZaX[UXâ]̂WeX]bUi[̂_X̂SZgWX̂TWX]bUi[̂XeŴWYbZ[WeXycX̂TWXhYgTẐWĝX̂UXyWX[WgWaa]YcX̂UX\YÛWĝX̂TWX
Z[̂WYWâaXUmX̂TWX̀S[WYqX�TWX̀S[WYXSZVVXYWVW]aWX\]cbW[̂aXSẐTTWVeXeiWX̂UXVZW[aX\YUdZeWeX̂T]̂X̂TWXfU[̂Y]ĝUYXUŷ]Z[aX]X
eZagT]YkWXUmXYWgUYeXUmXaigTXVZW[_XycXyU[eZ[kXUYXÛTWYSZaWqX�cX\UâZ[kX]XVZW[XeZagT]YkWXyU[e_XTUSWdWY_X̂TWXfU[̂Y]ĝUYX
aT]VVX[ÛXyWXYWVZWdWeXUmX][cXYWa\U[aZyZVẐZWaXUYXUyVZk]̂ZU[aXi[eWYX̂TWXhkYWWbW[̂_XZ[gVieZ[k_XSẐTUîXVZbẐ]̂ZU[_X̂TWXeîcX
ÛXeWmW[e_XZ[eWb[Zmc_X][eXTUVeXT]YbVWaaX̂TWXx[eWb[ẐWWaXn]aXeWmZ[WeX\YWdZUiaVcXZ[X�WĝZU[X�q}�oqX�TWXgUâXUmX][cX
\YWbZibaXUYXÛTWYXWl\W[aWaXZ[giYYWeXZ[XgU[[WĝZU[XSẐTXaigTXyU[eaXUYXÛTWYXbW][aXUmXeZagT]YkWXUmXYWgUYeXaT]VVXyWX̂TWX
aUVWXYWa\U[aZyZVẐcXUmX̂TWXfU[̂Y]ĝUYX][eXaT]VVX[ÛXyWX\]ŶXUm_XUYXg]iaWX][cX]e�iâbW[̂X̂U_X̂TWXfU[̂Y]ĝX�ibq

rstuvu�XxmX̂TWX̀S[WYXZaXW[̂ẐVWeX̂UXYWZbyiYaWbW[̂XUYX\]cbW[̂XmYUbX̂TWXfU[̂Y]ĝUYXi[eWYXUYX\iYai][̂X̂UX̂TWXfU[̂Y]ĝ_X
Z[gVieZ[kXyîX[ÛXVZbẐWeX̂UX̂TWaWX�W[WY]VXfU[eẐZU[a_XaigTX\]cbW[̂XaT]VVXyWXb]eWX\YUb\̂VcXi\U[XeWb][eXycX̂TWX
S̀[WYqX�ÛSẐTâ][eZ[kX][ĉTZ[kXgU[̂]Z[WeXTWYWZ[X̂UX̂TWXgU[̂Y]Yc_XZmX̂TWXfU[̂Y]ĝUYXm]ZVaX̂UX\YUb\̂VcXb]|WX][cX
\]cbW[̂XeiWX̂TWX̀S[WY_XUYX̂TWX̀S[WYXZ[giYaX][cXgUâaX][eXWl\W[aWaX̂UXgiYWX][cXeWm]iV̂XUmX̂TWXfU[̂Y]ĝUYXUYX̂UXgUYYWĝX
eWmWĝZdWXSUY|_X̂TWX̀S[WYXaT]VVXT]dWX][X]yaUVîWXYZkT̂X̂UXUmmaŴXaigTX]bUi[̂X]k]Z[âX̂TWXfU[̂Y]ĝX�ibX][eXb]c_XZ[X̂TWX
S̀[WY�aXaUVWXeZagYŴZU[_XWVWĝXWẐTWYX̂U�Xn}oXeWeiĝX][X]bUi[̂XW�i]VX̂UX̂T]̂XSTZgTX̂TWX̀S[WYXZaXW[̂ẐVWeXmYUbX][cX
\]cbW[̂X̂TW[XUYX̂TWYW]m̂WYXeiWX̂TWXfU[̂Y]ĝUYXmYUbX̂TWX̀S[WY_XUYXn�oXZaaiWX]XSYẐ̂W[X[ÛZgWX̂UX̂TWXfU[̂Y]ĝUYXYWeigZ[kX
T̂WXfU[̂Y]ĝX�ibXycX][X]bUi[̂XW�i]VX̂UX̂T]̂XSTZgTX̂TWX̀S[WYXZaXW[̂ẐVWeq

rstu�s��������s��������
rstu�u�Xhm̂WYX̂TWXhYgTẐWĝXT]aXZaaiWeX]XfWŶZmZg]̂WXmUYXz]cbW[̂_X̂TWX̀S[WYXaT]VVXb]|WX\]cbW[̂XZ[X̂TWXb][[WYX][eX
SẐTZ[X̂TWX̂ZbWX\YUdZeWeXZ[X̂TWXfU[̂Y]ĝXpUgibW[̂aXi[VWaaXaigTXYW�iZaẐZU[XZaX[ÛXZ[X]ggUYe][gWXSẐTX̂TWX̂WYbaXUmX̂TWX
fU[̂Y]ĝXpUgibW[̂a_X][eXaT]VVXaUX[ÛZmcX̂TWXfU[âYiĝZU[Xj][]kWYX][eXhYgTẐWĝq

rstu�uwXz]cbW[̂aXYWgWZdWeXycX̂TWXfU[̂Y]ĝUYXmUYX{UY|X\YU\WYVcX\WYmUYbWeXycX�iygU[̂Y]ĝUYaX][eXai\\VZWYaXaT]VVXyWX
TWVeXZ[X̂YiâXycX̂TWXfU[̂Y]ĝUYXmUYX̂TUaWX�iygU[̂Y]ĝUYaXUYXai\\VZWYaXSTUX\WYmUYbWeX{UY|XUYXmiY[ZaTWeXb]̂WYZ]Va_XUYX
yÛT_Xi[eWYXgU[̂Y]ĝaXSẐTX̂TWXfU[̂Y]ĝUYXmUYXSTZgTX\]cbW[̂XS]aXb]eWXycX̂TWX̀S[WYqX�TWXfU[̂Y]ĝUYXaT]VVXâYZĝVcX
gUb\VcXSẐTX][cXgUbbU[XV]S_Xâ]̂îUYc_XUYXeWgZaZU[]VXV]SX̂YiâXmi[eXYW�iZYWbW[̂aXZ[X̂TWX�̂]̂WXUmX�WSX�UY|X
nZ[gVieZ[k_XSẐTUîXVZbẐ]̂ZU[_X̂TWXYW�iZYWbW[̂aXUmX�WSX�UY|X�ZW[X�]SXhŶZgVWX��ho_X][eXTWYWycX]kYWWaX̂T]̂X̂TWX
S̀[WYXT]aX̂TWXa]bWXYZkT̂aX]aX][cXyW[WmZgZ]YcXUmXaigTX̂YiâaX̂UXWl]bZ[WX̂TWXyUU|aX][eXYWgUYeaXUmX̂TWXfU[̂Y]ĝUYX̂UX
eŴWYbZ[WXaigTXgUb\VZ][gW_XmYUbX̂ZbWX̂UX̂ZbWX]̂X̂TWX̀S[WY�aXaUVWXeZagYŴZU[qX�TWXfU[̂Y]ĝUYXaT]VVX\YUb\̂VcX\]cXW]gTX
�iygU[̂Y]ĝUY_Xi\U[XYWgWZ\̂XUmX\]cbW[̂XmYUbX̂TWX̀S[WY_XUîXUmX̂TWX]bUi[̂X\]ZeX̂UX̂TWXfU[̂Y]ĝUYXU[X]ggUi[̂XUmXaigTX
�iygU[̂Y]ĝUY�aX\UŶZU[XUmX̂TWX{UY|_X̂TWX]bUi[̂X̂UXSTZgTXa]ZeX�iygU[̂Y]ĝUYXZaXW[̂ẐVWe_XYWmVWĝZ[kX\WYgW[̂]kWaX
]ĝi]VVcXYŴ]Z[WeXmYUbX\]cbW[̂aX̂UX̂TWXfU[̂Y]ĝUYXU[X]ggUi[̂XUmXaigTX�iygU[̂Y]ĝUY�aX\UŶZU[XUmX̂TWX{UY|qX�TWX
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STUVWXYVTWZ[\X]]̂Z_̀ZXaaWTaWbXVcZXdWccecUVZfbV\ZcXY\Zgh_YTUVWXYVTŴZWcihbWcZcXY\Zgh_YTUVWXYVTWZVTZeXjcZaX̀ecUV[ZVTZ
gh_k[h_YTUVWXYVTW[ZbUZ[beb]XWZeXUUcWl

mnopqprpsZtbV\bUZ[cucUZvwxZyX̀[ZTzZWcYcbaVZTzZXZaX̀ecUVZzWTeZV\cZ{fUcŴZV\cZSTUVWXYVTWZ[\X]]ZaX̀ZcXY\ZTzZbV[Z
gh_YTUVWXYVTW[ZXUyZ[haa]bcW[ZzTWZfTWjZacWzTWecyZXUyZeXVcWbX][ZzhWUb[\cyZ_̀ZV\ceZX[ZWcz]cYVcyZbUZV\cZaX̀ecUVZzWTeZV\cZ
{fUcŴZ]c[[ZXUZXeThUVZUcYc[[XẀZVTZ[XVb[z̀ZXÙZThV[VXUybUdZY]Xbe[̂Z]bcU[̂ZTWZ|hydecUV[ZXUyZ]c[[ZXZWcVXbUcyZXeThUVZTzZ
UTVZeTWcZV\XUZ}~̂Zc�YcaVZV\XVZV\cZSTUVWXYVTWZeX̀ZWcVXbUZUTVZeTWcZV\XUZ��~ZaWTubycyZV\XVZaWbTWZVTZcUVcWbUdZbUVTZXZ
gh_YTUVWXYVZfbV\ZV\cZSTUVWXYVTŴZV\cZgh_YTUVWXYVTWZb[ZhUX_]cZTWZhUfb]]bUdZVTZaWTubycZXZacWzTWeXUYcZ_TUyZXUyZ]X_TWZ
XUyZeXVcWbX]ZaX̀ecUVZ_TUyZ_TV\ZbUZV\cZzh]]ZXeThUVZTzZV\cZ[h_YTUVWXYVZXVZV\cZWcihc[VZTzZV\cZSTUVWXYVTWlZ�\cZSTUVWXYVTWZ
[\X]]ZUTVZWcVXbUZaTWVbTU[ZTzZV\cZaWTYccy[ZTfcyZXÙZgh_YTUVWXYVTWZTWZ[haa]bcWZzWTeZV\cZ{fUcW�[ZaX̀ecUVZVTZV\cZ
STUVWXYVTWZzTWZV\cZ�YTUVWXYVZ_X]XUYcl�Zgbeb]XWZaWTub[bTU[ZXaa]̀ZVTZV\cZgh_YTUVWXYVTWZXUy�TWZ[haa]bcWZaX̀bUdZcXY\ZTzZbV[Z
gh_YTUVWXYVTW[ZXUyZ[haa]bcW[lZ�TV\bUdZbUZV\b[ZgcYVbTUZ[\X]]ZYWcXVcZbUZV\cZ{fUcWZXÙZT_]bdXVbTUZVTZaX̀ ẐTWZVTZcU[hWcZV\XVZ
V\cZSTUVWXYVTWZaX̀[̂ZXÙZgh_YTUVWXYVTWZTWZ[haa]bcŴZTWZXÙZWc]XVbTU[\baZbUZYTUVWXYVZTWZTV\cWfb[ĉZbea]bcyZTWZc�aWc[[cŷZ
_cVfccUZXÙZgh_YTUVWXYVTWZTWZ[haa]bcWZXUyZV\cZ{fUcWlZ�\cZSTUVWXYVTWZXdWcc[ZV\XVZbVZ[\X]]ZYTea]̀ZfbV\ZV\cZaX̀ecUVZ
WcihbWcecUV[ZTzZgcYVbTUZ���k_v�xZTzZV\cZ�cfZ�TWjZ�cUcWX]Z�hUbYbaX]Z�Xf̂ZX[ZXecUycŷZXUyZV\XVZVTZV\cZc�VcUVZV\cWcZb[Z
XÙZYTUz]bYVZ_cVfccUZV\XVZ[VXVhVTẀZ[cYVbTUZXUyZV\cZaWTub[bTU[ZTzZV\b[ZgcYVbTUZ�l�l�l�̂ZV\cZaWTub[bTU[ZTzZV\cZ[VXVhVcZ[\X]]Z
aWcuXb]l

mnopqp�Z�\cZSTU[VWhYVbTUZ�XUXdcWZfb]]̂ZTUZWcihc[V̂ZzhWUb[\ZVTZXZgh_YTUVWXYVTŴZbzZaWXYVbYX_]ĉZbUzTWeXVbTUZWcdXWybUdZ
acWYcUVXdc[ZTzZYTea]cVbTUZTWZXeThUV[ZXaa]bcyZzTWZ_̀ZV\cZSTUVWXYVTWZXUyZXYVbTUZVXjcUZV\cWcTUZ_̀ZV\cZ{fUcŴZ
STU[VWhYVbTUZ�XUXdcWZXUyZ�WY\bVcYVZTUZXYYThUVZTzZaTWVbTU[ZTzZV\cZtTWjZyTUcZ_̀Z[hY\Zgh_YTUVWXYVTWl

mnopqp�Z�\cZ{fUcWZ\X[ZV\cZWbd\VZVTZWcihc[VZfWbVVcUZcubycUYcZzWTeZV\cZSTUVWXYVTWZV\XVZV\cZSTUVWXYVTWZ\X[ZaWTacW]̀ZaXbyZ
gh_YTUVWXYVTW[ZXUyZeXVcWbX]ZXUyZcihbaecUVZ[haa]bcW[ZXeThUV[ZaXbyZ_̀ZV\cZ{fUcWZVTZV\cZSTUVWXYVTWZzTWZ[h_YTUVWXYVcyZ
tTWjlZ�zZV\cZSTUVWXYVTWZzXb][ZVTZzhWUb[\Z[hY\ZcubycUYcZfbV\bUZ[cucUZvwxZyX̀[̂ZV\cZ{fUcWZ[\X]]Z\XucZV\cZWbd\VZVTZYTUVXYVZ
gh_YTUVWXYVTW[ZVTZX[YcWVXbUZf\cV\cWZV\c̀Z\XucZ_ccUZaWTacW]̀ZaXbylZ�cbV\cWZV\cZ{fUcWZUTWZSTU[VWhYVbTUZ�XUXdcWZUTWZ
�WY\bVcYVZ[\X]]Z\XucZXUZT_]bdXVbTUZVTZaX̀ZTWZVTZ[ccZVTZV\cZaX̀ecUVZTzZeTUc̀ZVTZXZgh_YTUVWXYVTWZc�YcaVZX[ZeX̀ZTV\cWfb[cZ
_cZWcihbWcyZ_̀Z]Xfl

mnopqp�Z�\cZSTUVWXYVTW�[ZaX̀ecUV[ZVTZbV[Z[haa]bcW[Z[\X]]Z_cZVWcXVcyZbUZXZeXUUcWZ[beb]XWZVTZV\XVZaWTubycyZbUZgcYVbTU[Z
�l�l�̂Z�l�l�ZXUyZ�l�l�l

mnopqpqZ�ZScWVbzbYXVcZzTWZ�X̀ecUV̂ZXZaWTdWc[[ZaX̀ecUV̂ZTWZaXWVbX]ZTWZcUVbWcZh[cZTWZTYYhaXUỲZTzZV\cZ�WT|cYVZ_̀ZV\cZ
{fUcWZ[\X]]ZUTVZYTU[VbVhVcZXYYcaVXUYcZTzZtTWjZUTVZbUZXYYTWyXUYcZfbV\ZV\cZSTUVWXYVZ�TYhecUV[l

mnopqp�Z�X̀ecUV[ZWcYcbucyZ_̀ZV\cZSTUVWXYVTWZzTWZtTWjZaWTacW]̀ZacWzTWecyZ_̀Zgh_YTUVWXYVTW[ZXUyZ[haa]bcW[Z[\X]]Z_cZ
\c]yZ_̀ZV\cZSTUVWXYVTWZzTWZV\T[cZgh_YTUVWXYVTW[ZTWZ[haa]bcW[Zf\TZacWzTWecyZtTWjZTWZzhWUb[\cyZeXVcWbX][̂ZTWZ_TV\̂Z
hUycWZYTUVWXYVZfbV\ZV\cZSTUVWXYVTWZzTWZf\bY\ZaX̀ecUVZfX[ZeXycZ_̀ZV\cZ{fUcWlZ�TV\bUdZYTUVXbUcyZ\cWcbUZ[\X]]ZWcihbWcZ
eTUc̀ZVTZ_cZa]XYcyZbUZXZ[caXWXVcZXYYThUVZXUyZUTVZYTeebUd]cyZfbV\ZeTUc̀ZTzZV\cZSTUVWXYVTŴZ[\X]]ZYWcXVcZXÙZzbyhYbXẀZ
]bX_b]bV̀ZTWZVTWVZ]bX_b]bV̀ZTUZV\cZaXWVZTzZV\cZSTUVWXYVTWZzTWZ_WcXY\ZTzZVWh[VZTWZ[\X]]ZcUVbV]cZXÙZacW[TUZTWZcUVbV̀ZVTZXUZXfXWyZ
TzZahUbVbucZyXeXdc[ZXdXbU[VZV\cZSTUVWXYVTWZzTWZ_WcXY\ZTzZV\cZWcihbWcecUV[ZTzZV\b[ZaWTub[bTUl
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mnop�psZ�ẑZV\WThd\ZUTZzXh]VZTzZV\cZSTUVWXYVTŴZV\cZSTU[VWhYVbTUZ�XUXdcWZXUyZ�WY\bVcYVZyTZUTVZb[[hcZXZScWVbzbYXVcZzTWZ
�X̀ecUVZfbV\bUZ��ZyX̀[ZTzZV\cZSTU[VWhYVbTUZ�XUXdcW�[ZWcYcbaVZTzZV\cZSTUVWXYVTW�[Z�aa]bYXVbTUZzTWZ�X̀ecUVZTWZbẑZ
V\WThd\ZUTZzXh]VZTzZV\cZSTUVWXYVTŴZV\cZ{fUcWZyTc[ZUTVZaX̀ZV\cZSTUVWXYVTWZV\cZXeThUVZYcWVbzbcyZ_̀ZV\cZSTU[VWhYVbTUZ
�XUXdcWZXUyZ�WY\bVcYV̂Z[h_|cYVZVTZV\cZ{fUcW�[ZWbd\VZVTZfbV\\T]yZaX̀ecUVZhUycWZV\cZVcWe[ZTzZV\cZSTUVWXYVZ�TYhecUV[̂Z
fbV\bUZ��ZyX̀[ZTzZV\cZyXVcZc[VX_]b[\cyZzTWZ[hY\ZaX̀ecUVZbUZV\cZSTUVWXYVZ�TYhecUV[̂ZV\cUZV\cZSTUVWXYVTWZeX̀ ẐhaTUZ
[cucUZvwxZXyybVbTUX]ZyX̀[�ZfWbVVcUZUTVbYcZXUyZTaaTWVhUbV̀ZVTZYhWcZVTZV\cZ{fUcŴZSTU[VWhYVbTUZ�XUXdcWZXUyZ�WY\bVcYV̂Z
[VTaZV\cZtTWjZhUVb]ZaX̀ecUVZTzZV\cZXeThUVZTfbUdZ\X[Z_ccUZWcYcbucylZ�TZV\cZc�VcUVZbVZb[ZycVcWebUcyZV\XVZaX̀ecUVZVTZV\cZ
STUVWXYVTWZfX[ZbeaWTacW]̀Z\c]yZV\WThd\ZUTZzXh]VZTzZV\cZSTUVWXYVTWZXUyZV\cZSTUVWXYVTWZc]cYVcyZVTZ[VTaZbV[ZtTWjZ
YTU[b[VcUVZfbV\ZV\cZaWTYcyhWcZ[cVZzTWV\ZbUZV\b[ZgcYVbTÛZV\cZSTUVWXYVZ�becZ[\X]]Z_cZc�VcUycyZXaaWTaWbXVc]̀ZXUyZV\cZ
STUVWXYVZgheZ[\X]]Z_cZbUYWcX[cyZ_̀ZV\cZXeThUVZTzZV\cZSTUVWXYVTW�[ZWcX[TUX_]cZYT[V[ZTzZ[\hVkyTfÛZyc]X̀ZXUyZ[VXWVkhaZ
X[ZaWTubycyZzTWZbUZV\cZSTUVWXYVZ�TYhecUV[lZ³TfcucŴZbzZV\cZSTUVWXYVTWZ[VTa[ZbV[ZtTWjZXUyZbVZb[ZycVcWebUcyZV\XVZV\cZ
{fUcWZ\XyZV\cZWbd\VZVTZfbV\\T]yZaX̀ecUVZhUycWZV\cZVcWe[ZTzZV\cZSTUVWXYVZ�TYhecUV[̂ZV\cUZV\cZSTUVWXYVTWZ[\X]]Z_cZ
Wc[aTU[b_]cZVTZV\cZ{fUcWZzTWZX]]ZYT[V[ZXUyZyXeXdc[ZvbUY]hybUdZXVVTWUc̀[�Zzcc[xZXWb[bUdZzWTeZ[hY\Z[VTaaXdcZTzZtTWjZXUyZ



�����

�

�����	
��
����������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�
+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�
(��+.+�/�1�:%�*�%�� ";$<;=>�?)��&� "@ A@"$""�0&'*��B�'*��C�2"  =A=  ! �:��-��*D���*/��&�$E@ "@"$"A#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*F��,*�0/*��&3�#�%&'�
,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/G�)*�,/��1�H*�4�-*2�)���*�����-���������4��3%���&/#�*F,%�3�-��������I%�%2���2
JK
L�M	�
KN� O A<$= ""P$Q

RS

TUVWXYZT[\]TY[ŴU\__WZYTẀVWVZTaT_VbWTYW\ZcW\bdêTfVZTWaZWTUVWXYZT[\]TWgefWY[WTUVWXYZT[\]TWhafViWhUâWgV]TaYZŴU\__WZYTW
\jj_ckWl\mWTYWTUVWVnTVZTWTU\TWTUVWXYZT[\]TY[WYoV̂WTYWTUVWpoZV[W\ZcW\fYeZTWje[̂e\ZTWTYWTUVWj[YqâaYẐWYrWTUâWXYZT[\]TsW
Y[Wl̀mWTYWTUVWVnTVZTWTUVWpoZV[WâW[Vtea[VbWTYWVnjVZbW\fYeZT̂WTYWje[]U\̂VW\bbaTaYZ\_WaẐe[\Z]VWYZẀVU\_rWYrWTUVW
XYZT[\]TY[WTYWfVVTWTUVWaẐe[\Z]VW[Vtea[VfVZT̂WYrWTUâWuv[VVfVZTi

wxyz{z|x}rWTUVWpoZV[WâWVZTaT_VbWTYWj\cfVZTWr[YfWTUVWXYZT[\]TY[WeZbV[WY[Wje[̂e\ZTWTYWTUVWXYZT[\]TW~Y]efVZT̂sŴe]UW
j\cfVZTŴU\__ẀVWf\bVWj[YfjT_cWejYZWbVf\ZbẀcWTUVWpoZV[iW�YToaTÛT\ZbaZvW\ZcTUaZvW]YZT\aZVbWaZWTUVWXYZT[\]TW
~Y]efVZT̂WTYWTUVW]YZT[\[csWarWTUVWXYZT[\]TY[Wr\a_̂WTYWj[YfjT_cWf\�VW\ZcWj\cfVZTWbeVWTUVWpoZV[sWY[WTUVWpoZV[WaZ]e[̂W
\ZcW]ŶT̂WY[WVnjVẐV̂WTYW]e[VW\ZcWbVr\e_TWYrWTUVWXYZT[\]TY[WY[WTYW]Y[[V]TWbVrV]TaqVWoY[�sWTUVWpoZV[ŴU\__WU\qVW\ZW
\̀ Ŷ_eTVW[avUTWTYWYrr̂VTŴe]UW\fYeZTW\v\aẐTWTUVWXYZT[\]TWgefW\ZbWf\csWaZWTUVWpoZV[�̂ŴY_VWbâ][VTaYZsWV_V]TWVaTUV[WTYW
l�mWbVbe]TW\ZW\fYeZTWVte\_WTYWTU\TWoUa]UWTUVWpoZV[WâWVZTaT_VbWr[YfW\ZcWj\cfVZTWTUVZWY[WTUV[V\rTV[WbeVWTUVWXYZT[\]TY[W
r[YfWTUVWpoZV[sWY[Wl�mWâ̂eVW\Wo[aTTVZWZYTa]VWTYWTUVWXYZT[\]TY[W[Vbe]aZvWTUVWXYZT[\]TWgefẀcW\ZW\fYeZTWVte\_WTYWTU\TW
oUa]UWTUVWpoZV[WâWVZTaT_Vbi

wxyz�x�����������x����������
wxyz�z�WhUVWb\TVWYrWgè T̂\ZTa\_WXYfj_VTaYZWYrWTUVW�[YdV]TWY[W\WbV̂avZ\TVbWjY[TaYZWTUV[VYrWâWTUVWb\TVWoUVZW]YẐT[e]TaYZW
âŴerra]aVZT_cW]Yfj_VTVWaZW\]]Y[b\Z]VWoaTUWTUVWXYZT[\]TW~Y]efVZT̂ŴYWTUVWpoZV[W]\ZWY]]ejcWY[WeTa_a�VWTUVWVZTa[VW
�[YdV]TWlY[Ŵe]UWjY[TaYZWTUV[VYrW\̂WpoZV[WV\[_aV[WV_V]T̂WTYWY]]ejcWY[WeTa_a�VmWrY[WTUVWêVWrY[WoUa]UWaTWâWaZTVZbVbiW�aZY[W
aTVf̂WYrW]Yfj_VTaYZWY[W]Y[[V]TaYZWl��eZ]UW�âTW�Y[��mWf\cẀVWjV[rY[fVbW\rTV[Wgè T̂\ZTa\_WXYfj_VTaYZsWj[YqabVbWTU\TW
ê]UWaTVf̂W]\ZW\ZbŴU\__ẀVWjV[rY[fVbW\TŴe]UWTafV̂W\ZbWaZŴe]UWf\ZZV[WTU\TŴe]UW�Y[�WbYV̂WZYTWeZ[V\̂YZ\̀_cW
aZTV[rV[VWoaTUWTUVWpoZV[�̂WY]]ej\Z]cW\ZbWêVWYrWTUVW�[YdV]TiWgè T̂\ZTa\_WXYfj_VTaYZŴU\__WZYTẀVWbVVfVbWTYWVnâTWeZTa_W
l\mWTUVWpoZV[W[V]VaqV̂W\WXV[Tara]\TVWYrWp]]ej\Z]cWrY[WTUVW�[YdV]TWlY[Ŵe]UWjY[TaYZW\̂WV_V]TVbẀcWpoZV[mWarŴe]UW
XV[Tara]\TVWYrWp]]ej\Z]cWâW[Vtea[VbsW\ZbW\ZcWYTUV[WjV[faT̂sW\jj[Yq\_̂sW_a]VẐV̂W\ZbW\ZcWYTUV[WbY]efVZT̂Wr[YfW
vYqV[ZfVZT\_W\eTUY[aTaV̂WU\qaZvWde[âba]TaYZWTUV[VrY[VWZV]V̂̂\[cWrY[WTUVẀVZVra]a\_WY]]ej\Z]cWYrWTUVW�[YdV]TW\ZbWl̀mW
TUVWXYZT[\]TY[sWXYẐT[e]TaYZW�\Z\vV[sWu[]UaTV]TW\ZbWpoZV[WU\qVW\v[VVbWejYZW\Ŵ]UVbe_VWrY[WraZ\_W]Yfj_VTaYZW\ZbWTYW
j[YqabVWTUVWpoZV[WoaTUW\__W\̂�̀ea_TWb[\oaZv̂sWYjV[\TaZvWf\Ze\_̂sWo\[[\ZTaV̂W\ZbWYTUV[W[Vtea[VbW]_ŶVYeTWbY]efVZT̂iW
�\[[\ZTaV̂W]\__VbWrY[ẀcWTUVWuv[VVfVZTWY[ẀcWTUVW~[\oaZv̂W\ZbWgjV]ara]\TaYẐŴU\__W]YffVZ]VWYZWTUVWb\TVWYrW
gè T̂\ZTa\_WXYfj_VTaYZWYrWTUVW�[YdV]TWY[WbV̂avZ\TVbWjY[TaYZWTUV[VYrsWY[W\ZcW_\TV[Wb\TVWTU\TWTUVWj\[TaV̂W\v[VViWhUâWb\TVW
Û\__ẀVWV̂T\̀_âUVbẀcW\WXV[Tara]\TVWYrWgè T̂\ZTa\_WXYfj_VTaYZŴavZVbẀcWTUVWpoZV[sWXYZT[\]TY[sWu[]UaTV]TW\ZbW
XYẐT[e]TaYZW�\Z\vV[i

wxyz�z|W�UVZWTUVWXYZT[\]TY[W]YẐabV[̂WTU\TWTUVW�Y[�sWY[W\WjY[TaYZWTUV[VYrWoUa]UWTUVWpoZV[W\v[VV̂WTYW\]]VjTW
V̂j\[\TV_csWâŴè T̂\ZTa\__cW]Yfj_VTVsWTUVWXYZT[\]TY[ŴU\__WZYTarcWTUVWXYẐT[e]TaYZW�\Z\vV[sW\ZbWTUVWXYZT[\]TY[W\ZbW
XYẐT[e]TaYZW�\Z\vV[ŴU\__WdYaZT_cWj[Vj\[VW\ZbŴèfaTWTYWTUVWu[]UaTV]TW\W]Yfj[VUVẐaqVW_âTWoUa]UŴU\__WabVZTarcW\__W
ZYZ�]YZrY[faZvsWbVrV]TaqVW\ZbWaZ]Yfj_VTVW�Y[�W\ZbWV̂T\̀_âUWTUVWb\TVWYrW]YffVZ]VfVZTWYrWo\[[\ZTaV̂WaZW]YZZV]TaYZW
oaTUW\ZcŴe]UW�Y[�iW�\a_e[VWTYWaZ]_ebVW\ZWaTVfWYZŴe]UW_âTWbYV̂WZYTW\_TV[WTUVW[V̂jYẐàa_aTcWYrWTUVWXYZT[\]TY[WTYW
]Yfj_VTVW\__W�Y[�WaZW\]]Y[b\Z]VWoaTUWTUVWXYZT[\]TW~Y]efVZT̂i

wxyz�z�W�jYZW[V]VajTWYrWTUVW_âTsWTUVWu[]UaTV]TsW\̂̂ âTVbẀcWTUVWXYẐT[e]TaYZW�\Z\vV[sWoa__Wf\�VW\ZWaẐjV]TaYZWTYW
bVTV[faZVWoUVTUV[WTUVW�Y[�WY[WbV̂avZ\TVbWjY[TaYZWTUV[VYrWâŴè T̂\ZTa\__cW]Yfj_VTViW}rWTUVWu[]UaTV]T�̂WaẐjV]TaYZW
bâ]_ŶV̂W\ZcWaTVfsWoUVTUV[WY[WZYTWaZ]_ebVbWYZWTUVW_âTsWoUa]UWâWZYTŴerra]aVZT_cW]Yfj_VTVWaZW\]]Y[b\Z]VWoaTUWTUVW
[Vtea[VfVZT̂WYrWTUVWXYZT[\]TW~Y]efVZT̂ŴYWTU\TWTUVWpoZV[W]\ZWY]]ejcWY[WeTa_a�VWTUVW�Y[�WY[WbV̂avZ\TVbWjY[TaYZW
TUV[VYrWrY[WaT̂WaZTVZbVbWêVsWTUVWXYZT[\]TY[ŴU\__sẀVrY[VWâ̂e\Z]VWYrWTUVWXV[Tara]\TVWYrWgè T̂\ZTa\_WXYfj_VTaYZsW
]Yfj_VTVWY[W]Y[[V]TŴe]UWaTVfWejYZWZYTara]\TaYZẀcWTUVWXYẐT[e]TaYZW�\Z\vV[WY[Wu[]UaTV]TiW}ZŴe]UW]\̂VsWTUVWXYZT[\]TY[W
Û\__WTUVZŴèfaTW\W[VteV̂TWrY[W\ZYTUV[WaẐjV]TaYZẀcWTUVWu[]UaTV]TsW\̂̂ âTVbẀcWTUVWXYẐT[e]TaYZW�\Z\vV[sWTYWbVTV[faZVW
gè T̂\ZTa\_WXYfj_VTaYZiW}rWTUVWu[]UaTV]TW\ZbWTUVWXYẐT[e]TaYZW�\Z\vV[W\[VW[Vtea[VbWTYWjV[rY[fW\bbaTaYZ\_Ŵè T̂\ZTa\_W
]Yfj_VTaYZWaẐjV]TaYẐẀV]\êVWTUVW�Y[�Wr\a_̂WTYẀVŴè T̂\ZTa\__cW]Yfj_VTVsWTUVW\fYeZTWYrW]YfjVẐ\TaYZWj\abWTYWTUVW
u[]UaTV]TW\ZbWTUVWXYẐT[e]TaYZW�\Z\vV[ẀcWTUVWpoZV[WrY[W\bbaTaYZ\_ŴV[qa]V̂ŴU\__ẀVWbVbe]TVbWr[YfWTUVWraZ\_Wj\cfVZTW
TYWTUVWXYZT[\]TY[i

wxyz�z�W�UVZWTUVWu[]UaTV]TsW\̂̂ âTVbẀcWTUVWXYẐT[e]TaYZW�\Z\vV[sWbVTV[faZV̂WTU\TWTUVW�Y[�WY[WbV̂avZ\TVbWjY[TaYZW
TUV[VYrWâŴè T̂\ZTa\__cW]Yfj_VTVsWTUVWXYẐT[e]TaYZW�\Z\vV[Woa__Wj[Vj\[VsW\ZbWTUVWXYẐT[e]TaYZW�\Z\vV[W\ZbWu[]UaTV]TW
Û\__WVnV]eTVW\WXV[Tara]\TVWYrWgè T̂\ZTa\_WXYfj_VTaYZWTU\TŴU\__WV̂T\̀_âUWTUVWb\TVWYrWgè T̂\ZTa\_WXYfj_VTaYZsŴU\__W
V̂T\̀_âUW[V̂jYẐàa_aTaV̂WYrWTUVWpoZV[W\ZbWXYZT[\]TY[WrY[ŴV]e[aTcsWf\aZTVZ\Z]VsWUV\TsWeTa_aTaV̂sWb\f\vVWTYWTUVW�Y[�W
\ZbWaẐe[\Z]VsW\ZbŴU\__WranWTUVWTafVWoaTUaZWoUa]UWTUVWXYZT[\]TY[ŴU\__WraZâUW\__W�eZ]UW�âTW�Y[�sWoUa]UWTafVr[\fVW
Û\__WZYTWVn]VVbW� Wb\ĉiW�\[[\ZTaV̂W[Vtea[VbẀcWTUVWXYZT[\]TW~Y]efVZT̂ŴU\__W]YffVZ]VWYZWTUVWb\TVWYrWgè T̂\ZTa\_W
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STUVWXYZT[\T]\ŶX\_T̀a\T̀\bXcZd[eYXb\VT̀YZT[\ŶX̀XT]\f[WXcc\TŶX̀gZcX\V̀ThZbXb\Z[\ŶX\SX̀YZ]ZieYX\T]\jfkcYe[YZeW\
STUVWXYZT[l

mnopqpr\ŝX\SX̀YZ]ZieYX\T]\jfkcYe[YZeW\STUVWXYZT[\ĉeWW\kX\cfkUZYYXb\YT\ŶX\tg[X̀\e[b\ST[ỲeiYT̀\]T̀\ŶXZ̀\g̀ZYYX[\
eiiXVYe[iX\T]\̀XcVT[cZkZWZYZXc\eccZd[Xb\YT\ŶXU\Z[\cfî\SX̀YZ]ZieYXl\uVT[\cfî\eiiXVYe[iX\e[b\iT[cX[Y\T]\cf̀XYvw\Z]\e[vw\
ŶX\tg[X̀\ĉeWW\UeaX\VevUX[Y\T]\̀XYeZ[edX\eVVWvZ[d\YT\cfî\_T̀a\T̀\bXcZd[eYXb\VT̀YZT[\ŶX̀XT]l\jfî\VevUX[Y\ĉeWW\
kX\ebxfcYXb\]T̀\_T̀a\ŶeY\Zc\Z[iTUVWXYX\T̀\[TY\Z[\eiiT̀be[iX\gZŶ\ŶX\̀XyfZ̀XUX[Yc\T]\ŶX\ST[ỲeiY\zTifUX[Ycl

mnopqprp{n|[\iT[]T̀Ue[iX\gZŶ\}Xg\~T̀a\�X[X̀eW\�f[ZiZVeW\�eg\jXiYZT[\����k����e�w\fVT[\V̀TVX̀\X�XifYZT[\T]\
SX̀YZ]ZieYX\T]\jfkcYe[YZeW\STUVWXYZT[\T]\_T̀aw\ŶX\ST[ỲeiYT̀\ĉeWW\cfkUZY\e\̀XyfZcZYZT[\]T̀\VevUX[Y\T]\ŶX\̀XUeZ[Z[d\
eUTf[Y\T]\ŶX\ST[ỲeiY\jfUl\uVT[\iX̀YZ]ZieYZT[\T]\VevUX[Y\kv\ŶX\�̀îZYXiYw\ŶX\tg[X̀\gZWW\eVV̀ThX\e[b\V̀TUVYWv\
Vev\ŶX\̀XUeZ[Z[d\eUTf[Y\T]\ŶX\ST[ỲeiY\jfU\WXcc\YgT\YZUXc\heWfX\T]\e[v\̀XUeZ[Z[d\ZYXUc\YT\kX\iTUVWXYXb\T̀\
iT̀̀XiYXb\e[b\WXcc\e[\eUTf[Y\[XiXccèv\YT\ceYZc]v\e[v\iWeZUcw\WZX[c\T̀\xfbdUX[Yc\edeZ[cY\ST[ỲeiYT̀\ĝZî\̂ehX\[TY\
kXX[\cfZYekWv\bZcîèdXbl\jfî\VevUX[Y\ĉeWW\kX\UebX\f[bX̀\YX̀Uc\e[b\iT[bZYZT[c\dThX̀[Z[d\]Z[eW\VevUX[Y\X�iXVY\
ŶeY\ŶX\tg[X̀�c\UeaZ[d\T]\cfî\VevUX[Y\ĉeWW\[TY\iT[cYZYfYX\ŶX\tg[X̀�c\geZhX̀\T]\e[v\TkxXiYZT[\YT\eWW\T̀\e[v\VT̀YZT[\
T]\ŶX\_T̀a\VX̀]T̀UXb\kv\ŶX\ST[ỲeiYT̀\T̀\e[v\iWeZUc\ŶX\tg[X̀\Uev\ŶX[\̂ehX\edeZ[cY\ŶX\ST[ỲeiYT̀l

mnopqprp�n}XZŶX̀\ŶX\̀XyfZcZYZT[\]T̀\VevUX[Y\cYZVfWeYXb\Z[\jXiYZT[\�l�l�l�\[T̀\e[v\VT̀YZT[\T]\̀XYeZ[Xb\VX̀iX[YedX\ĉeWW\
kXiTUX\bfX\f[YZW\ŶX\ST[ỲeiYT̀\cfkUZYc\YT\ŶX\ST[cỲfiYZT[\�e[edX̀�

p{ e[\e]]ZbehZY\ŶeY\eWW\Vev̀TWWcw\kZWWc\]T̀\UeYX̀ZeWc\e[b\XyfZVUX[Yw\e[b\TŶX̀\Z[bXkYXb[Xcc\iT[[XiYXb\gZŶ\
ŶX\gT̀a\]T̀\ĝZî\ŶX\tg[X̀\T̀\ŶX\tg[X̀�c\V̀TVX̀Yv\UZd̂Y\Z[\e[v\gev\kX\̀XcVT[cZkWXw\̂ehX\kXX[\VeZb\
T̀\TŶX̀gZcX\ceYZc]ZXbw\ŶX\]T̀U\T]\ĝZî\gZWW\kX\ŶX\if̀̀X[YWv\efŶT̀Z�Xb\�|�\zTifUX[Y\����w\
�ST[ỲeiYT̀�c\�]]ZbehZY\T]\�evUX[Y\T]\zXkYc\e[b\SWeZUc��

p� iT[cX[Y\T]\eWW\cf̀XYZXcw\Z]\e[vw\YT\cfî\VevUX[Yw\ŶX\]T̀U\T]\ĝZî\gZWW\kX\ŶX\if̀̀X[YWv\efŶT̀Z�Xb\�|�\
zTifUX[Y\�����w\�ST[cX[Y\T]\jf̀XYv\YT\�XbfiYZT[\Z[\T̀\�èYZeW\�XWXecX\T]\�XYeZ[edXw�\kfY\ĝZî\gZWW\
[TY\kX\̀XyfZ̀Xb\Z]\ŶX\eUTf[Y\gZŶ̂ XWb\f[bX̀\jXiYZT[\�l�l�l�\X�iXXbc\ŶX\eUTf[Y\T]\̀XYeZ[edX�\e[b

p� Z]\̀XyfZ̀Xb\kv\ŶX\tg[X̀w\TŶX̀\beYe\XcYekWZĉZ[d\VevUX[Y\T̀\ceYZc]eiYZT[\T]\eWW\cfî\TkWZdeYZT[cw\cfî\ec\
X̀iXZVYcw\̀XWXecXcw\e[b\geZhX̀c\T]\WZX[c\èZcZ[d\TfY\T]\iT[ỲeiY\YT\cfî\X�YX[Y\e[b\Z[\cfî\]T̀U\ec\Uev\kX\
bXcZd[eYXb\kv\ŶX\tg[X̀l

mnopqprp�n�c\ŶX\�f[î\�ZcY\_T̀a\Zc\ceYZc]eiYT̀ZWv\iTUVWXYXb\T̀\iT̀̀XiYXbw\ŶX\ST[ỲeiYT̀\Uev\cfkUZY\e\̀XyfZcZYZT[\]T̀\
VevUX[Y\T]\ŶXcX\ZYXUcl\ŝX\ST[ỲeiYT̀\ĉeWW\cfkUZY\gZŶ\Xeî\cfî\̀XyfZcZYZT[\]T̀\VevUX[Y\e]]ZbehZYcw\iT[cX[Yc\T]\
cf̀XYvw\e[b\TŶX̀\beYe\ec\bXcìZkXb\Z[\jXiYZT[\�l�l�l�\iThX̀Z[d\gT̀a\]T̀\ĝZî\VevUX[Y\Zc\̀XyfXcYXbl\uVT[\
iX̀YZ]ZieYZT[\T]\cfî\̀XyfZcZYZT[c\kv\ŶX\�̀îZYXiY\e[b\ST[cỲfiYZT[\�e[edX̀w\ŶX\tg[X̀\gZWW\eVV̀ThX\e[b\V̀TUVYWv\
Vev\ŶX\̀XyfZcZYZT[\WXcc\e[\eUTf[Y\YgT\YZUXc\ŶeY\ĝZî\Zc\[XiXccèv\YT\ceYZc]v\e[v\iWeZUcw\WZX[c\T̀\xfbdUX[Yc\edeZ[cY\
ŶX\ST[ỲeiYT̀\ĝZî\̂ehX\[TY\kXX[\cfZYekWv\bZcîèdXbl

mnopqprp��_ X̂̀X\ŶX\�̀TxXiY\Z[iWfbXc\̂XeYZ[dw\eZ̀\iT[bZYZT[Z[dw\XWXiỲZieWw\iTUUf[ZieYZT[w\beYe\T̀\TŶX̀\cvcYXUc\ĝZî\
èX\[TY\VfY\Z[YT\TVX̀eYZT[\eY\ŶX\YZUX\T]\TiifVe[ivw\e\cfU\ĉeWW\kX\gZŶ̂ XWb\f[YZW\ŶXcX\cvcYXUc\̂ehX\TVX̀eYXb\YT\ŶX\
dX[X̀eW\ceYZc]eiYZT[\T]\ŶX\�̀îZYXiYl\ŝX\ST[ỲeiYT̀\ĉeWW\V̀ThZbX\iTUVWXYX\cYèY\fV\e[b\iTUUZccZT[Z[d\T]\ŶX\cvcYXUc\
gZŶ\e\bXYeZWXb\îXia\WZcY\ec\̀XiTUUX[bXb\kv\ŶX\XyfZVUX[Y\T̀\cvcYXU\Ue[f]eiYf̀X̀l\ŝX\̀XYeZ[Xb\eUTf[Y\ĉeWW\
eVV̀T�ZUeYX\]ZhX\VX̀iX[Y\����\T]\ŶX\iTcY\T]\ŶX\cvcYXUc\ec\bXYX̀UZ[Xb\kv\ŶX\iTcY\k̀XeabTg[\cfkUZYYXbl\ŝX\
dfèe[Yv�gè̀e[Yv\VX̀ZTb\]T̀\cfî\cvcYXUc\gZWW\[TY\iTUUX[iX\f[YZW\e]YX̀\cfî\�̀îZYXiY\eVV̀TheWl

mnopqprpr\ŝX\ST[ỲeiYT̀\ĉeWW\iTUVWXYX\ŶX\�f[î\�ZcY\_T̀a\]T̀\ŶX\�̀TxXiY\[T\WeYX̀\Ŷe[\��\bevc\e]YX̀\jfkcYe[YZeW\
STUVWXYZT[\T]\ŶX\�̀TxXiYl\ŝX\ST[ỲeiYT̀\ĉeWW\kX\]fWWv\WZekWX\YT\ŶX\tg[X̀\]T̀\eWW\beUedXc\cf]]X̀Xb\kv\ŶX\tg[X̀\ec\
e\̀XcfWY\T]\bXWev\Z[\eîZXhZ[d\]Z[eW\iTUVWXYZT[\T]\ŶX\_T̀aw\Z[iWfbZ[d\gZŶTfY\WZUZYeYZT[w\ebbZYZT[eW\èîZYXiYf̀eW\e[b\
iT[cỲfiYZT[\Ue[edXUX[Y\]XXc\̀XWeYXb\YT\X�YX[bXb\cX̀hZiXcl

mnopqp�\|]\ŶX\�̀îZYXiY\T̀\ŶX\ST[cỲfiYZT[\�e[edX̀\Zc\̀XyfZ̀Xb\YT\Z[cVXiY\ŶX\_T̀a\UT̀X\Ŷe[\YgT\���\YZUXc\V̀ZT̀\YT\
iX̀YZ]vZ[d\ŶX\_T̀a\ec\kXZ[d\cfkcYe[YZeWWv\iTUVWXYX\T[\eiiTf[Y\T]\ŶX\bZciThX̀v\T]\T[X\T̀\UT̀X\ZYXUc\ŶeY\èX\[TY\
cf]]ZiZX[YWv\iTUVWXYXw\ŶX\ST[ỲeiYT̀\ĉeWW\kX\WZekWX\YT\ŶX\tg[X̀\]T̀\ŶX\eUTf[Y\T]\e[v\iTcYcw\ebbZYZT[eW\]XXc\T̀\
iTUVX[ceYZT[\bfX\]̀TU\T̀\VeZb\kv\ŶX\tg[X̀\YT\ŶX\�̀îZYXiY\e[b�T̀\ŶX\ST[cỲfiYZT[\�e[edX̀\]T̀\ŶX\ebbZYZT[eW\
Z[cVXiYZT[cl\
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TUVWVUXYZ[\Y]Û__̀aYb_cUdZUefg
TUVWVWhijklimnolpiqrsituuvwsitpivxlirosiutqwylzl{itpiwrpz|ryysiutqwylzl{iwtpz|toit}izkli~tp�irzirosixzr�linkloi
xvukiwtpz|toi|xi{lx|�orzl{i�sixlwrprzlir�pllqlozin|zkizkli�tozpruztp�iwpt�|{l{ixvukituuvwrousitpivxli|xiutoxlozl{izti
�sizkli|oxvplpirxipl�v|pl{ivo{lpi�luz|toi��������iro{irvzktp|�l{i�siwv�y|uirvzktp|z|lxikr�|o�i�vp|x{|uz|toit�lpizkli
�pt�luz�i�vukiwrpz|ryituuvwrousitpivxliqrsiutqqloulinklzklpitpiotzizkliwtpz|toi|xixv�xzroz|ryysiutqwylzl�iwpt�|{l{i
zklimnolpiro{i�tozpruztpikr�liruulwzl{i|oinp|z|o�izkliplxwtox|�|y|z|lxirxx|�ol{iztilrukit}izklqi}tpiwrsqlozx�i
plzr|or�li|}iros�ixluvp|zs�iqr|ozloroul�iklrz�ivz|y|z|lx�i{rqr�liztizkli~tp�iro{i|oxvproul�iro{ikr�lir�pll{i|oinp|z|o�i
utoulpo|o�izkliwlp|t{i}tpiutppluz|toit}izkli~tp�iro{iutqqloulqlozit}inrpproz|lxipl�v|pl{i�sizkli�tozpruzi
�tuvqlozx�i~kloizkli�tozpruztpiutox|{lpxiriwtpz|toixv�xzroz|ryysiutqwylzl�izkli�tozpruztpiro{i�toxzpvuz|toi
�ror�lpixkryyi�t|ozysiwplwrpliro{ixv�q|ziriy|xziztizkli�puk|zluzirxiwpt�|{l{ivo{lpi�luz|toi������i�toxlozit}izkli
�tozpruztpiztiwrpz|ryituuvwrousitpivxlixkryyiotzi�livoplrxtor�ysin|zkkly{�ijklixzr�lit}izkliwpt�plxxit}izkli~tp�ixkryyi
�li{lzlpq|ol{i�sinp|zzloir�pllqlozi�lznlloizklimnolpiro{i�tozpruztpitp�i|}iotir�pllqlozi|xiplrukl{�i�si{lu|x|toit}i
zkli�puk|zluzir}zlpiutoxvyzrz|toin|zkizkli�toxzpvuz|toi�ror�lp�

TUVWVW�i�qql{|rzlysiwp|tpiztixvukiwrpz|ryituuvwrousitpivxl�izklimnolp�i�toxzpvuz|toi�ror�lp�i�tozpruztp�iro{i
�puk|zluzixkryyi�t|ozysi|oxwluzizklirplrizti�lituuvw|l{itpiwtpz|toit}izkli~tp�izti�livxl{i|oitp{lpizti{lzlpq|oliro{i
plutp{izkliuto{|z|toit}izkli~tp��

TUVWVW�i�oylxxitzklpn|xlir�pll{ivwto�iwrpz|ryituuvwrousitpivxlit}iriwtpz|toitpiwtpz|toxit}izkli~tp�ixkryyiotziutoxz|zvzli
ruulwzroulit}i~tp�iotziutqwys|o�in|zkizklipl�v|plqlozxit}izkli�tozpruzi�tuvqlozx�

TUVWVW��jkli�tozpruztpixkryyiuttwlprzlin|zkizklimnolpi|oitp{lpiztiqr�liwtpz|toxit}izkli�pt�luzir�r|yr�ylirxixttoirxi
wtxx|�yl�

TUVWVW��hijkli�pt�luzix|zliro{i�v|y{|o�x�inklzklpintp�it}izkli�tozpruztpi|xiwrpz|ryysitpi}vyysiutqwylzl{itpiotz�irpli
wptwlpzsit}izklimnolpinktixkryyikr�liulpzr|oip|�kzxiro{iwp|�|yl�lxi|oiutooluz|toin|zkivxlit}ixrql�

TUVWVW�W���ktvy{izklpli�l�i|oizklitw|o|toit}izkli�puk|zluzitpi�toxzpvuz|toi�ror�lp�ivonrpprozl{i{lyrsitoiwrpzit}irosi
�tozpruztpi|oiutqwylz|toit}i|outqwylzlitpi{l}luz|�lintp�itpitzklpi�tozpruzipl�v|plqlozx�iro{izkli�puk|zluzixti
ulpz|}|lx�izklimnolpiqrsikr�li}vyyitpiwrpz|ryivxliro{ituuvwrousit}irositpiryyiwtpz|toxit}i�v|y{|o�xirxipl�v|pl{i}tpi
qt�|o�i|oitpi|oxzryy|o�i}vpo|zvpl�i}|�zvplx�ixvwwy|lx�itpil�v|wqloziro{i}tpi�lolpryiuylro|o�iro{iqr|ozloroulintp��i�oi
xvukil�loz�izkli�tozpruztpinktxlivo}|o|xkl{intp�i|xi{tolixv�xl�vlozizti|oxzryyrz|toit}i}vpo|zvpl�i}|�zvplx�il�v|wqloz�i
lzu��ixkryyi�liplxwtox|�yli}tpizkliwpl�loz|toit}irosi{rqr�liztixvuki|oxzryyrz|to�i�vukivxlitpituuvwrousi�sizklimnolpi
xkryyi|oioti|oxzrouliutoxz|zvzliruulwzroulit}irosit}izkli~tp��

TUVWh�U�\bY]U�d�a]g[\dbUYb U�\bY]UXYc�gb[
TUVWh�Whi�wtoiutqwylz|toit}izkli~tp��izkli�tozpruztpixkryyi}tpnrp{iztizkli�toxzpvuz|toi�ror�lpirinp|zzloiotz|ulizkrzi
zkli~tp�i|xiplr{si}tpi}|oryi|oxwluz|toiro{iruulwzrouliro{ixkryyiryxti}tpnrp{iztizkli�toxzpvuz|toi�ror�lpiri}|oryi
�tozpruztp¡xi�wwy|urz|toi}tpi�rsqloz�i�wtoiplul|wz�izkli�toxzpvuz|toi�ror�lpin|yyil�ryvrzlizkliutqwylz|toit}i~tp�i
t}izkli�tozpruztpiro{izkloi}tpnrp{izkliotz|uliro{i�wwy|urz|to�in|zkizkli�toxzpvuz|toi�ror�lp¡xiplutqqlo{rz|tox�izti
zkli�puk|zluzinktin|yyiwptqwzysiqr�lixvuki|oxwluz|to�i~kloizkli�puk|zluz�i}|o{xizkli~tp�iruulwzr�ylivo{lpizkli
�tozpruzi�tuvqlozxiro{izkli�tozpruzi}vyysiwlp}tpql{�izkli�toxzpvuz|toi�ror�lpiro{i�puk|zluzin|yyiwptqwzysi|xxvliri
}|oryi�lpz|}|urzli}tpi�rsqlozitpi�pt�luzi�lpz|}|urzli}tpi�rsqlozixzrz|o�izkrziztizkli�lxzit}izkl|pi�otnyl{�l�i|o}tpqrz|toi
ro{i�ly|l}�iro{itoizkli�rx|xit}izkl|pito¢x|zli�|x|zxiro{i|oxwluz|tox�izkli~tp�ikrxi�lloiutqwylzl{i|oiruutp{roulin|zkizkli
�tozpruzi�tuvqlozxiro{izkrzizkliloz|pli�ryrouli}tvo{izti�li{vlizkli�tozpruztpiro{iotzl{i|oizkli}|oryi�lpz|}|urzli|xi{vli
ro{iwrsr�yl�ijkli�toxzpvuz|toi�ror�lp¡xiro{i�puk|zluz¡xi}|oryi�lpz|}|urzli}tpi�rsqlozitpi�pt�luzi�lpz|}|urzli}tpi
�rsqlozin|yyiutoxz|zvzliri}vpzklpiplwplxlozrz|toizkrziuto{|z|toxiy|xzl{i|oi�luz|toi���£��irxiwplul{loziztizkli
�tozpruztp¡xi�l|o�iloz|zyl{izti}|oryiwrsqlozikr�li�lloi}vy}|yyl{�

TUVWh�WhWhi�}izkli~tp�i|xiotziruulwzl{i�sizklimnolpir}zlpi}|oryi|oxwluz|toiro{ir{{|z|toryiz|qli|xipl�v|pl{iztiutqwylzli
|zlqxi|{loz|}|l{i{vp|o�izkli}|oryi|oxwluz|to�izkli{rzlixzrpz|o�izklitol¢slrpiutppluz|toiwlp|t{i{lxup|�l{i|oi�pz|uyli����i
xkryyi�lixlzi�sizkli�puk|zluzirzik|xi{|xuplz|to�i�vziotziyrzlpizkroizkli{rzlit}izkli}|oryi�lpz|}|urzli}tpi�rsqloz�ii

TVWh�WhW�i�}izkli�puk|zluziro{izkli�toxzpvuz|toi�ror�lpirplipl�v|pl{iztiwpt�|{lir{{|z|toryixlp�|ulx�il�zlo{izkli{vprz|toi
t}ixlp�|ulxiztizklimnolp�iro{¤tpiwlp}tpqir{{|z|toryi}|oryi|oxwluz|toxi�lurvxlizkli~tp�i}r|yxiztiutqwysin|zkizkli
pl�v|plqlozxit}izkli�tozpruzi�tuvqlozx�itpizkli�tozpruztpi{|{iotziutqwylzlizkli~tp�i|oiruutp{roulin|zkizkli
utoxzpvuz|toixukl{vylitpi�pt�luzixukl{vyl�izklirqtvozit}iutqwloxrz|toiwr|{iztizkli�puk|zluziro{izkli�toxzpvuz|toi
�ror�lpi�sizklimnolpi}tpir{{|z|toryixlp�|ulxixkryyi�li{l{vuzl{i}ptqizkli}|oryiwrsqlozi{vliztizkli�tozpruztp�
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TUVWXYWZ[\]̂_̀]a[b̂cde[fdgh]c_[cia[dcg[a]hd̂ĉcj[a]_d̂c]k[f]al]c_dj][m̀dee[n]lih][ko][oc_̂e[_̀][pic_adl_ia[monĥ_m[_i[
_̀][qal̀ _̂]l_[_̀aioj̀[_̀][picm_aol_̂ic[rdcdj]a[stu[dee[leim]io_[kiloh]c_m[a]vôa]k[ng[_̀][pic_adl_[wiloh]c_mx[
ĉleok̂cjx[ŷ_̀io_[êĥ_d_̂icx[dmznôe_[kadŷcjmx[d__̂l[m_il{x[hd̂c_]cdcl][hdcodex[if]ad_̂cj[̂cm_aol_̂icm[dck[i_̀]a[
kiloh]c_m[a]vôa]k[_i[n][k]ê|]a]k[ock]a[_̀][pic_adl_[̂c[licc]l_̂ic[ŷ_̀[_̀][}ia{[̂c[_̀][biah[a]vôa]k[ng[_̀][~yc]ax[
s�u[dc[dbb̂kd|̂_[_̀d_[fdgaieemx[n̂eem[bia[hd_]âdem[dck[]vôfh]c_x[dck[i_̀]a[̂ck]n_]kc]mm[licc]l_]k[ŷ_̀[_̀][}ia{[bia[
ỳ l̂̀[_̀][~yc]a[ia[_̀][~yc]a�m[faif]a_g[ĥj̀_[n][a]mficm̂ne][ia[]clohn]a]k[se]mm[dhioc_m[ŷ_̀̀ ]ek[ng[~yc]au[
d̀|][n]]c[fd̂k[ia[i_̀]aŷm][md_̂mb̂]kx[s�u[d[l]a_̂b̂ld_][]|̂k]cl̂cj[_̀d_[̂cmoadcl][a]vôa]k[ng[_̀][pic_adl_[wiloh]c_m[
_i[a]hd̂c[̂c[bial][db_]a[b̂cde[fdgh]c_[̂m[loaa]c_eg[̂c[]bb]l_[dck[ŷee[ci_[n][ldcl]e]k[ia[deeiy]k[_i[]�f̂a][oc_̂e[d_[e]dm_[
��[kdgm�[fâia[yâ__]c[ci_̂l][̀dm[n]]c[ĵ|]c[_i[_̀][~yc]ax[s�u[d[yâ__]c[m_d_]h]c_[_̀d_[_̀][pic_adl_ia[{ciym[ib[ci[
monm_dc_̂de[a]dmic[_̀d_[_̀][̂cmoadcl][ŷee[ci_[n][a]c]ydne][_i[li|]a[_̀][f]âik[a]vôa]k[ng[_̀][pic_adl_[wiloh]c_mx[s�u[
licm]c_[ib[moa]_gx[̂b[dcgx[_i[b̂cde[fdgh]c_x[s�ux[̂b[a]vôa]k[ng[_̀][~yc]ax[i_̀]a[kd_d[]m_dnêm̀ĉj[fdgh]c_[ia[
md_̂mbdl_̂ic[ib[inêjd_̂icmx[mol̀[dm[a]l]̂f_mx[a]e]dm]m[dck[yd̂|]am[ib[ê]cmx[led̂hmx[m]loâ_g[̂c_]a]m_m[ia[]clohnadcl]m[
dâm̂cj[io_[ib[_̀][pic_adl_x[_i[_̀][]�_]c_[dck[̂c[mol̀[biah[dm[hdg[n][k]m̂jcd_]k[ng[_̀][~yc]ax[dck[s�u[dee[ydaadc_̂]m[
dck[jodadc_]]m[a]vôa]k[ng[_̀][pic_adl_[wiloh]c_m�[�b[d[�onlic_adl_ia[a]bom]m[_i[boaĉm̀[d[a]e]dm][ia[yd̂|]a[a]vôa]k[
ng[_̀][~yc]ax[_̀][pic_adl_ia[hdg[boaĉm̀[d[nick[md_̂mbdl_iag[_i[_̀][~yc]a[_i[̂ck]hĉbg[_̀][~yc]a[djd̂cm_[mol̀[ê]c�[
�b[mol̀[ê]c[a]hd̂cm[ocmd_̂mb̂]k[db_]a[fdgh]c_m[da][hdk]x[_̀][pic_adl_ia[m̀dee[a]bock[_i[_̀][~yc]a[dee[hic]g[_̀d_[_̀][
~yc]a[hdg[n][lihf]ee]k[_i[fdg[̂c[k̂ml̀daĵcj[mol̀[ê]cx[̂cleok̂cj[dee[lim_m[dck[a]dmicdne][d__iac]gm�[b]]m�

TUVWXYWZWX[�c[dkk̂_̂ic[_i[_̀][monĥ__dem[a]vôa]k[̂c[�]l_̂ic[��t���[dni|]x[_̀][pic_adl_ia[m̀dee[monĥ_[m]fdad_][b̂cde[
a]e]dm][ia[yd̂|]am[ib[ê]c[bia[]dl̀[�onlic_adl_iax[hd_]âde[moffê]ax[ia[i_̀]am[ŷ_̀[ê]c[âj̀_m[djd̂cm_[_̀][�ai�]l_x[dck[
m̀dee[monĥ_[d[êm_[ib[mol̀[fda_̂]m�

TUVWXYW�[�bx[db_]a[�onm_dc_̂de[pihfe]_̂ic[ib[_̀][}ia{x[b̂cde[lihfe]_̂ic[_̀]a]ib[̂m[hd_]âdeeg[k]edg]k[_̀aioj̀[ci[bdoe_[ib[
_̀][pic_adl_ia[ia[ng[̂mmodcl][ib[p̀dcj][~ak]am[dbb]l_̂cj[b̂cde[lihfe]_̂icx[dck[_̀][picm_aol_̂ic[rdcdj]a[dck[qal̀ _̂]l_[
mi[licb̂ahx[_̀][~yc]a[m̀deex[ofic[dffêld_̂ic[ng[_̀][pic_adl_ia[dck[l]a_̂b̂ld_̂ic[ng[_̀][picm_aol_̂ic[rdcdj]a[dck[
qal̀ _̂]l_x[dck[ŷ_̀io_[_]aĥcd_̂cj[_̀][pic_adl_x[hd{][fdgh]c_[ib[_̀][ndedcl][ko][bia[_̀d_[fia_̂ic[ib[_̀][}ia{[boeeg[
lihfe]_]kx[liaa]l_]kx[dck[dll]f_]k�[�b[_̀][a]hd̂ĉcj[ndedcl][bia[}ia{[ci_[boeeg[lihfe]_]k[ia[liaa]l_]k[̂m[e]mm[_̀dc[
a]_d̂cdj][m_̂foed_]k[̂c[_̀][pic_adl_[wiloh]c_mx[dck[̂b[nickm[̀d|][n]]c[boaĉm̀]kx[_̀][yâ__]c[licm]c_[ib[_̀][moa]_g[_i[
fdgh]c_[ib[_̀][ndedcl][ko][bia[_̀d_[fia_̂ic[ib[_̀][}ia{[boeeg[lihfe]_]k[dck[dll]f_]k[m̀dee[n][monĥ__]k[ng[_̀][
pic_adl_ia[_i[_̀][qal̀ _̂]l_[_̀aioj̀[_̀][picm_aol_̂ic[rdcdj]a[fâia[_i[l]a_̂b̂ld_̂ic[ib[mol̀[fdgh]c_�[�ol̀[fdgh]c_[m̀dee[
n][hdk][ock]a[_]ahm[dck[lick̂_̂icm[ji|]aĉcj[b̂cde[fdgh]c_x[]�l]f_[_̀d_[̂_[m̀dee[ci_[licm_̂_o_][d[yd̂|]a[ib[ped̂hm�

TUVWXYW�[�̀][hd{̂cj[ib[b̂cde[fdgh]c_[
��������������������
ng[_̀][~yc]a[m̀dee[ci_[licm_̂_o_][d[yd̂|]a[ib[led̂hmx[ldom]m[ib[dl_̂icx[kdhdj]m[ia[lihfed̂c_m[ng[_̀][~yc]a�

TUVWXYW�[qll]f_dcl][ib[b̂cde[fdgh]c_[ng[_̀][pic_adl_iax[d[�onlic_adl_ia[ia[hd_]âde[moffê]a[m̀dee[licm_̂_o_][d[yd̂|]a[
ib[led̂hm[ng[_̀d_[fdg]][]�l]f_[_̀im][fa]|̂iomeg[hdk][̂c[yâ_̂cj[̂c[dlliakdcl][ŷ_̀[qa_̂le][t�[dck[̂k]c_̂b̂]k[ng[_̀d_[
fdg]][̂c[yâ_̂cj[dm[ocm]__e]k[d_[_̀][_̂h][ib[_̀][b̂cde[qffêld_̂ic[bia[�dgh]c_�

TUVWXYW [q_[dcg[_̂h][d[ê]c[̂m[b̂e]k[djd̂cm_[_̀][�ai�]l_[bockmx[_̀][~yc]a[hdg[k]hdck[_̀d_[_̀][pic_adl_ia[k̂ml̀daj][md̂k[
ê]cx[_̀aioj̀[nick̂cj[ia[i_̀]aŷm]x[dck[_̀][pic_adl_ia[hom_[in_d̂c[_̀][k̂ml̀daj][ib[md̂k[ê]c[ŷ_̀̂c[m]|]c[s�u[kdgm[ib[
mol̀[k]hdck[d_[_̀][pic_adl_ia�m[mie][lim_[dck[]�f]cm]x[dck[d_[ci[lim_[_i[_̀][~yc]a�[�b[dcg[ê]c[ia[i_̀]a[]clohnadcl][
a]vôa]k[_i[n][a]hi|]k[d_[_̀][pic_adl_ia�m[mie][lim_[dck[]�f]cm][foamodc_[_i[_̀̂m[�]l_̂ic[̂m[ci_[k̂ml̀daj]k[ib[a]liak[dm[
dbia]md̂kx[_̀][~yc]a[m̀dee[̀d|][_̀][âj̀_[_i[_d{][mol̀[dl_̂ic[dm[_̀][~yc]a[m̀dee[k]]h[dffaifâd_][sỳ l̂̀[m̀dee[̂cleok][
_̀][âj̀_[_i[ldom][mol̀[ê]c[ia[i_̀]a[]clohnadcl][_i[n][ldcl]e]k[dck[k̂ml̀daj]k[ib[a]liakux[dck[̂c[mol̀[]|]c_x[dee[lim_m[
dck[]�f]cm]m[̂cloaa]k[ng[_̀][~yc]a[̂c[licc]l_̂ic[_̀]a]ŷ_̀[ŝcleok̂cjx[ŷ_̀io_[êĥ_d_̂icx[fa]ĥohm[bia[dcg[nick[
boaĉm̀]k[̂c[licc]l_̂ic[_̀]a]ŷ_̀x[dck[a]dmicdne][d__iac]gm�[b]]mx
lioa_[lim_m[dck[k̂mnoam]h]c_mux[m̀dee[n][fd̂k[ng[_̀][pic_adl_ia[_i[_̀][~yc]a[ic[k]hdck[iax[d_[_̀][if_̂ic[ib[_̀][~yc]ax[
k]kol_]k[baih[dcg[fdgh]c_[_̀]c[ko][ia[_̀]a]db_]a[n]liĥcj[ko][baih[_̀][~yc]a[_i[_̀][pic_adl_ia[̂c[dlliakdcl][ŷ_̀[
_̀][fai|̂m̂icm[ib[_̀]m][¡]c]ade[pick̂_̂icm�

TUVWXYW¢£¤�̂m_̂cj[ydaadc_̂]m[m̀dee[ci_[k]fâ|][_̀][~yc]a[ib[dcg[ldom][ib[dl_̂icx[âj̀_x[ia[a]h]kg[i_̀]aŷm][d|d̂edne][
bia[na]dl̀[ib[dcg[ib[_̀][fai|̂m̂icm[ib[_̀][pic_adl_[wiloh]c_m�[�̀][f]âikm[a]b]aa]k[_i[dni|][m̀dee[ci_[n][licm_ao]k[dm[
êĥ_d_̂icm[ic[_̀][_̂h][̂c[ỳ l̂̀[_̀][~yc]a[hdg[foamo][dcg[mol̀[dl_̂icx[âj̀_[ia[a]h]kg�
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TUVWXYWZ[\]̂[_̀abcdeb̀c[f]dgg[de]ĥî[jhadg[èklĝbh̀a[̀j[dgg[m c̀no[haegpqharo[shb]̀pb[ghkhbdbh̀ao[ècĉebh̀a[̀j[
lpae]tghfb[hb̂kfo[lĉldcdbh̀a[daq[q̂ghîcu[̀j[dgg[kdapdgfo[lĉf̂abdbh̀a[̀j[bcdhahar[daq[èklĝbh̀a[̀j[jhadg[ldl̂c[
fpvkhffh̀af[àb[gdb̂c[b]da[wx[qduf[j̀gg̀shar[b]̂[qdb̂[̀j[ypvfbdabhdg[_̀klĝbh̀az[{a[b]̂[̂îab[b]̂[_̀abcdeb̀c[f]dgg[jdhg[
b̀[de]ĥî[jhadg[èklĝbh̀a[̀j[b]̂[m c̀n[shb]ha[fpe][d[l̂ch̀q[̀j[bhk̂o[b]̂[_̀abcdeb̀c[daq[b]̂[_̀abcdeb̀c|f[fpĉbuo[hj[
dauo[f]dgg[v̂[ghdvĝ[j̀c[daq[f]dgg[ĉhkvpcf̂[b]̂[}sâc[j̀c[dau[daq[dgg[ĵ̂f[ldhq[b̀[b]̂[~ce]hb̂eb[daq[_̀afbcpebh̀a[
�dadr̂c[daq[̀b]̂c[̂�l̂af̂f[kdq̂[âêffdcu[vu[b]̂[_̀abcdeb̀c|f[jdhgpĉz[~qqhbh̀adg[ĵ̂f[daq[̂�l̂af̂f[f]dgg[v̂[
e]dcr̂q[vu[b]̂[}sâc[drdhafb[dau[�hadg[�duk̂ab[qp̂[̀c[s]he][kdu[v̂èk̂[qp̂[b̀[b]̂[_̀abcdeb̀co[daq[b]̂[_̀abcdeb̀c[
f]dgg[lc̀klbgu[ldu[̀c[ĉjpaq[b]̂[}sâc[b]̂[̂�êffo[hj[dauo[pl̀a[b]̂[}sâc|f[schbb̂a[ĉ�p̂fbz

�������UXYUUU����������U��U�������U���U��������
TUXYWXU������U�����������U���U������ �
\]̂[_̀abcdeb̀c[f]dgg[v̂[ĉfl̀afhvĝ[j̀c[hahbhdbharo[hklĝk̂abharo[qhĉebharo[èabc̀ggharo[kdhabdhaharo[daq[fpl̂cihfhar[
dgg[fdĵbu[lĉedpbh̀af[daq[lc̀rcdkf[ha[èaâebh̀a[shb][b]̂[l̂cj̀ckdaê[̀j[b]̂[_̀abcdebz[\]̂[_̀abcdeb̀c[f]dgg[fpvkhb[
b]̂[_̀abcdeb̀c|f[fdĵbu[lc̀rcdk[b̀[b]̂[_̀afbcpebh̀a[�dadr̂c[j̀c[ĉiĥs[daq[è c̀qhadbh̀a[shb][b]̂[fdĵbu[lc̀rcdkf[̀j[
b̀]̂c[_̀abcdeb̀cfz[\]̂[_̀afbcpebh̀a[�dadr̂c|f[ĉfl̀afhvhghbĥf[j̀c[ĉiĥs[daq[è c̀qhadbh̀a[̀j[fdĵbu[lc̀rcdkf[f]dgg[
àb[̂�b̂aq[b̀[qhĉeb[èabc̀g[̀îc[̀c[e]dcr̂[̀j[b]̂[debf[̀c[̀khffh̀af[̀j[b]̂[_̀abcdeb̀cfo[ypvèabcdeb̀cfo[dr̂abf[̀c[
k̂lg̀û f̂[̀j[b]̂[_̀abcdeb̀cf[̀c[ypvèabcdeb̀cfo[̀c[dau[̀b]̂c[l̂cf̀af[l̂cj̀ckhar[l̀cbh̀af[̀j[b]̂[m c̀n[daq[àb[qhĉebgu[
k̂lg̀ûq[vu[b]̂[_̀afbcpebh̀a[�dadr̂cz[\]̂[_̀abcdeb̀c|f[fdĵbu[lĉedpbh̀af[daq[lc̀rcdkf[f]dgg[haegpq̂[fl̂ehjhe[fb̂lf[
q̂fhrâq[b̀[khahkh¡̂[b]̂[chfn[̀j[èabcdebhar[̀c[flĉdq[̀j[_}¢{£t¤¥o[haegpqhar[lc̀ihfh̀a[̀j[dgg[dllc̀lchdb̂[l̂cf̀adg[
lc̀b̂ebhî[̂�phlk̂abo[f̀ehdg[qhfbdaeharo[dìhqhar[fbdenhar[̀j[bcdq̂fo[daq[̀b]̂c[ĉdf̀advĝ[lĉedpbh̀afz

TUXYW¦U������U��U�������U���U���§����
TUXYW¦WX[\]̂[_̀abcdeb̀c[f]dgg[bdn̂[âêffdcu[lĉedpbh̀af[j̀c[fdĵbu[̀jo[daq[f]dgg[lc̀ihq̂[ĉdf̀advĝ[lc̀b̂ebh̀a[b̀[
lĉîab[qdkdr̂o[häpcuo[haĵebh̀a[̀c[̂�l̀fpĉ[b̀[_}¢{£t¤¥o[̀c[g̀ff[b̀

WX k̂lg̀û f̂[̀a[b]̂[m c̀n[daq[̀b]̂c[l̂cf̀af[s]̀[kdu[v̂[djĵeb̂q[b]̂ĉvu©
W¦ b]̂[m c̀n[daq[kdb̂chdgf[daq[̂�phlk̂ab[b̀[v̂[haècl̀cdb̂q[b]̂ĉhao[s]̂b]̂c[ha[fb̀cdr̂[̀a[̀c[̀jj[b]̂[fhb̂o[

paq̂c[edĉo[epfb̀quo[̀c[èabc̀g[̀j[b]̂[_̀abcdeb̀co[d[ypvèabcdeb̀co[̀c[d[ypvtfpvèabcdeb̀c©
Wª b]̂[}sâc|f[ĉdg[daq[l̂cf̀adg[lc̀l̂cbu[daq[̀b]̂c[lc̀l̂cbu[db[b]̂[fhb̂[̀c[dq̈dêab[b]̂ĉb̀o[fpe][df[bĉ̂fo[

f]cpvfo[gdsafo[sdgnfo[ldîk̂abfo[c̀dqsdufo[fbcpebpĉf[daq[pbhghbĥf[àb[q̂fhradb̂q[j̀c[ĉk̀ idgo[
ĉg̀edbh̀a[̀c[ĉlgdêk̂ab[ha[b]̂[èpcf̂[̀j[èafbcpebh̀a©

W« èafbcpebh̀a[̀c[̀l̂cdbh̀af[vu[b]̂[}sâco[ŷldcdb̂[_̀abcdeb̀cfo[̀c[̀b]̂c[_̀abcdeb̀cf©[daq
W¬ b]̂[̂�hfbhar[vphgqharf[daq[lĉkhf̂f[ha[b]̂[ihehahbu[̀j[̀c[djĵeb̂q[vu[b]̂[_̀abcdeb̀c|f[̀l̂cdbh̀afz
W­UUUUUUUb]̂[èabcdeb̀c[drĉ̂fo[ha[̀cq̂c[b]db[b]̂[s̀cn[shgg[v̂[èklĝb̂q[shb][b]̂[rĉdb̂fb[q̂rĉ̂ [̀j[fdĵbuo[b̀[
èaj̀ck[b̀[b]̂[ĉ�phĉk̂abf[̀j[b]̂[®̄ y[y°£[ĉfep̂[ĉrpgdbh̀af[±̂�êclb[̀j[b]̂[èafbcpeb̀cf[ĉfl̀afhvhghbĥf[
f̂ebh̀a[¤²²z²³[daq[b]̂[}eepldbh̀adg[ydĵbu[daq[́ d̂gb][~eb[̀j[¤¥µx[±}ý ~³[df[dk̂aq̂q[daq[b]̂[
_̀afbcpebh̀a[ydĵbu[~eb[̀j[¤¥¶¥[df[dk̂aq̂qo[haegpqhar[dgg[fbdaqdcq[daq[ĉrpgdbh̀af[b]db[]dî[v̂ â[fhaê[̀c[
f]dgg[v̂[lc̀kpgrdb̂q[vu[b]̂[r̀îcak̂abdg[dpb]̀chbĥf[s]he][dqkhahfb̂c[fpe][debfo[daq[f]dgg[haq̂kahju[daq[
]̀gq[]dckĝff[b]̂[̀sâco[_̀afbcpebh̀a[�dadr̂co[b]̂[~ce]hb̂ebo[daq[dggz·

TUXYW¦WXW­[ydĵ[deêff[b̀[daq[̂rĉff[jc̀k[dau[vphgqhar[paq̂c[èafbcpebh̀a[df[ldcb[̀j[b]hf[_̀abcdebo[̀c[dau[̂�hfbhar[
vphgqhar[ha[s]he][m c̀n[hf[v̂har[q̀â[paq̂c[b]hf[_̀abcdebo[f]dgg[v̂[kdhabdhâq[daq[ĉkdha[pâaepkv̂ĉq[vu[b]̂[
_̀abcdeb̀c[ha[deècqdaê[shb][dgg[dllghedvĝ[èq̂fo[cpĝf[daq[ĉrpgdbh̀af[̀j[dpb]̀chbĥf[]dihar[̈pchfqhebh̀a[̀a[b]̂[
m c̀nz[\]̂[_̀abcdeb̀c[daq[hbf[ypvèabcdeb̀cf[f]dgg[è l̀̂cdb̂[ha[kdhabdhahar[b]hf[èaqhbh̀az[̧ d̀qsdufo[ldb]fo[sdgnfo[
�̂hbfo[f̂cihê[qchîf[daq[̀b]̂c[dĉdf[f]dgg[ĉkdha[pàvfbcpeb̂q[daq[f]dgg[v̂[kdhabdhâq[ha[d[fdĵ[daq[fdbhfjdeb̀cu[
èaqhbh̀ao[j̀c[dgg[l̂cf̀af[pfhar[b]̂[vphgqhar[daq[lĉkhf̂fz[�db̂chdgf[f]dgg[àb[v̂[fb̀ĉq[lc̀khfep̀pfgu[dv̀pb[b]̂[fhb̂[̀c[
ha[b]̂[vphgqharo[vpb[f]dgg[v̂[edĉjpggu[fb̀ĉq[ha[dĉdf[s]he][shgg[àb[hab̂cĵĉ[shb][l̂q̂fbchda[bcdjjhe[̀c[shb][deêff[b̀[
daq[̂rĉff[jc̀k[dq̈dêab[lc̀l̂cbĥf[daq[pf̂[̀j[b]̂[vphgqharz[\]̂[_̀abcdeb̀c[f]dgg[lc̀ihq̂[daq[kdhabdha[fpe][b̂kl̀cdcu[
m c̀n[df[kdu[v̂[ĉ�phĉq[j̀c[b]̂[lc̀b̂ebh̀a[̀j[hbf[jhahf]̂q[m c̀n[s]̂ĉ[ghdvĝ[b̀[häpcuz[\]̂[_̀abcdeb̀c[shgg[v̂[
ĉfl̀afhvĝ[j̀c[dgg[̀j[hbf[m c̀no[kdb̂chdgf[daq[̂�phlk̂ab[b]db[kdu[v̂[qdkdr̂q[̀c[fb̀ĝa[qpchar[b]̂[qpcdbh̀a[̀j[b]̂[
_̀abcdeb[daq[pabhg[b]̂[m c̀n[hf[deêlb̂q[vu[b]̂[}sâcz[\]̂[_̀abcdeb̀c[f]dgg[kdn̂[r̀ q̀[dau[fpe][qdkdr̂[̀c[g̀ff[
shb]̀pb[̂�l̂af̂[b̀[b]̂[}sâcz[\]̂[_̀abcdeb̀c[f]dgg[àb[l̂ckhb[paâêffdcu[]d¡dcqf[b̀[v̂[eĉdb̂q[àc[l̂ckhb[b]̂k[b̀[
èabhap̂[hj[b]̂u[dĉ[qhfèîĉqz[\]̂[_̀abcdeb̀c|f[fb̀cdr̂[daq[fbdrhar[dĉdf[f]dgg[v̂[̀agu[ha[g̀edbh̀af[dffhrâq[̀c[
dllc̀îq[vu[b]̂[}sâc[daq[~ce]hb̂eb[daq[kdu[v̂[ĉ�phĉq[b̀[v̂[ĉg̀edb̂q[vu[b]̂[_̀abcdeb̀c[df[vphgqhar[̀eepldaeu[̀c[
pf̂[e]dar̂f[qpchar[b]̂[èpcf̂[̀j[b]̂[m c̀nz[\]hf[ĉg̀edbh̀a[shgg[v̂[q̀â[vu[b]̂[_̀abcdeb̀c[db[à[dqqhbh̀adg[èfb[b̀[b]̂[
}sâcz
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STUVWXWXYZ[\Y]̂_̀abc̀̂aYd[beeYĉfgehYij̀[kYb_lYmjn\Y_̂ j̀c\dYa\opja\lYqhkYbggejcbqe\YebidkYd̀b̀p̀\dkŶalj_b_c\dkYĉl\dkY
ape\dYb_lYa\mpeb̀ĵ_dkYb_lYebirpeŶal\adŶrYgpqejcYbp̀[̂aj̀j\dkYq\baj_mŶ_Ydbr\̀hŶrYg\ad̂_dŶaYgâg\àhŶaỲ[\jaY
gầ\c̀ĵ_YrâfYlbfbm\kYj_spahkŶaYêddt

STUVWXWXWUYZ[\Y]̂_̀abc̀̂aYbcu_̂ie\lm\dỲ[b̀Ỳ[\Yvbq̂aYvbiŶrỲ[\Yẁb̀\ŶrYx\iYŷaukYb_lYa\mpeb̀ĵ_dYbl̂g̀\lY
[̀\a\p_l\akYgebc\Ypĝ_Yq̂ [̀Ỳ[\Yzi_\aYb_lỲ[\Y]̂_̀abc̀̂aYc\àbj_Ylp̀j\dYb_lỲ[b̀Yejbqjej̀hYr̂aYrbjepa\Ỳ̂YĉfgehY
[̀\a\ij̀[YjdYjfĝd\lŶ_Yq̂ [̀Ỳ[\Yzi_\aYb_lỲ[\Y]̂_̀abc̀̂aYa\mbale\ddŶrỲ[\jaYa\dg\c̀jn\YrbpètYZ[\Y]̂_̀abc̀̂aY[\a\qhY
bma\\dỲ[b̀kYbdYq\̀i\\_Ỳ[\Yzi_\aYb_lỲ[\Y]̂_̀abc̀̂akỲ[\Y]̂_̀abc̀̂aYjdYd̂e\ehYa\dĝ_djqe\Yr̂aYĉfgejb_c\Yij̀[YbeeYdpc[Y
ebidYb_lYa\mpeb̀ĵ_dYjfĝd\lYr̂aỲ[\Ygầ\c̀ĵ_ŶrYg\ad̂_dYg\ar̂afj_mỲ[\Y]̂_̀abc̀tYZ[\Y]̂_̀abc̀̂aYd[beeYj_l\f_jrhY
b_lY[̂elY[bafe\ddỲ[\Yzi_\aŶrYb_lYrâfYb_hYb_lYbeeYejbqjej̀hYr̂aYnĵeb̀ĵ_ŶrYdpc[YebidYb_lYa\mpeb̀ĵ_dYb_lYd[beeY
l\r\_lYb_hYcebjfdŶaYbc̀ĵ_dYi[jc[YfbhYq\Yqâpm[̀Ybmbj_d̀Ỳ[\Yzi_\aYbdỲ[\Ya\dpèỲ[\a\̂rtY{_Ỳ[\Y\n\_̀Ỳ[b̀Ỳ[\Y
]̂_̀abc̀̂aYd[beeYrbjeŶaYa\rpd\Ỳ̂Yl\r\_lYb_hYdpc[Ybc̀ĵ_kỲ[\Y]̂_̀abc̀̂aYd[beeYq\Yejbqe\Ỳ̂Ỳ[\Yzi_\aYr̂aYbeeYĉd̀dŶrỲ[\Y
zi_\aYj_Yl\r\_lj_mYdpc[YcebjfŶaYbc̀ĵ_Yb_lYbeeYĉd̀dŶrỲ[\Yzi_\akYj_ceplj_mYb̀̀ â_\h|dYr\\kYj_Ya\ĉn\aj_mYdpc[Y
l\r\_d\Yĉd̀dYrâfỲ[\Y]̂_̀abc̀̂at

STUVWXWXWXY}eeYebq̂a\adkYîau\adkYb_lYf\c[b_jcdY\fgêh\lYj_Ỳ[\Yg\ar̂afb_c\ŶrỲ[\Y~ âuŶrỲ[jdY�âs\c̀Yd[beeYq\Y
c\àjrj\lYbdY[bnj_mYdpcc\ddrpeehYĉfge\̀\lYbYĉpad\Yj_Yĉ_d̀apc̀ĵ_Ydbr\̀hYb_lY[\bè[Ybggân\lYqhỲ[\Y�_j̀\lYẁb̀\dY
�\gbàf\_̀ŶrYvbq̂a|dYzccpgb̀ĵ_beYwbr\̀hYb_lY�\bè[Y}lfj_jd̀ab̀ĵ_Ỳ[b̀YjdYb̀Ye\bd̀Y��Y[̂padYj_Ylpab̀ĵ_tYZ[\Y
]̂_̀abc̀̂aYb_lYj̀dYwpqĉ_̀abc̀̂adYd[beeYĉ_lpc̀Ỳ[\jaŶg\ab̀ĵ_Yj_Ybcĉalb_c\Yij̀[Ỳ[\Ywbr\̀hY�pjl\dYr̂aY]̂_d̀apc̀ĵ_Y
bdYjddp\lYqhYẁb̀\Y�lpcb̀ĵ_Y�\gbàf\_̀kYb_lỲ[\Y]̂_̀abc̀̂a|dYdbr\̀hYgâmabft

STUVWXWXW�Y}eeYdbr\̀hY\opjgf\_̀Yj_ceplj_mY[balY[b̀dkYi\b̀[\aYgầ\c̀jn\Ym\baYb_lY���Ya\opja\lYr̂aỲ[\Y]̂_̀abc̀̂aỲ̂Y
g\ar̂afYj̀dY~ âuYba\Ỳ̂Yq\Ydpggej\lYqhỲ[\Y]̂_̀abc̀̂aŶaYj̀dYwpqĉ_̀abc̀̂adtY~j̀[j_Ỳ[\Yl\djm_b̀\lYĉ_d̀apc̀ĵ_Yba\bdkY
[̀\Y]̂_̀abc̀̂a|dY\fgêh\\dkYdpg\aj_̀\_l\_̀dkŶaŶ̀[\aYbm\_̀dkYb_lYj̀dYwpqĉ_̀abc̀̂adkY\fgêh\\dkYdpg\aj_̀\_l\_̀dkŶaY
^̀[\aYbm\_̀dYba\Ya\opja\lỲ̂Yi\baY[balY[b̀dYb_lŶ̀[\aYa\opja\lŶaY\dd\_̀jbeYdbr\̀hY\opjgf\_̀tY�bc[Yg\ad̂_Yd\\_Yij̀[̂p̀Y
bY[balY[b̀kŶaŶ̀[\aijd\Yrbjej_mỲ̂YĉfgehYij̀[Ỳ[jdYa\opja\f\_̀kYijeeYq\Ŷal\a\lỲ̂Ye\bn\Ỳ[\Y�âs\c̀tYx̂YgaĵaYiba_j_mdY
ijeeYq\Ymjn\_YqhỲ[\Yzi_\akY]̂_d̀apc̀ĵ_Y�b_bm\aŶaY}ac[j̀\c̀tYZ[\Y]̂_̀abc̀̂aYb_lYj̀dYwpqĉ_̀abc̀̂adYd[beeYq\Yd̂e\ehY
a\dĝ_djqe\Yr̂aYfbuj_mYpgYb_lYgbhj_mYr̂aYb_hYêddŶrYgâlpc̀ĵ_ŶaYa\opja\lYgâma\ddYa\dpèj_mYrâfỲ[\Ya\f̂ nbeŶrY
g\ad̂__\eYrâfỲ[\Y�âs\c̀YbdYd\̀Yr̂à[Y[\a\j_Yj_ceplj_mYb_hYĉd̀dYj_cpaa\lYqhỲ[\Yzi_\aYj_Yĉ__\c̀ĵ_Yij̀[Ỳ[\YîauY
r̂Ŷ̀[\aYĉ_̀abc̀̂adt

STUVWXW�YZ[\Y]̂_̀abc̀̂aYd[beeYjfge\f\_̀kY\a\c̀kYb_lYfbj_̀bj_kYbdYa\opja\lYqhY\�jd̀j_mYĉ_lj̀ĵ_dYb_lYg\ar̂afb_c\ŶrY
[̀\Y]̂_̀abc̀kYa\bd̂_bqe\Ydbr\mpbaldYr̂aYdbr\̀hYb_lYgầ\c̀ĵ_kYj_ceplj_mYĝd̀j_mYlb_m\aYdjm_dYb_lŶ̀[\aYiba_j_mdY
bmbj_d̀Y[b�bald�Ygâfpemb̀j_mYdbr\̀hYa\mpeb̀ĵ_d�Yb_lY_̂ j̀rhj_mỲ[\Ŷi_\adYb_lYpd\adŶrYblsbc\_̀Ydj̀\dYb_lYp̀jej̀j\dŶrY
[̀\Ydbr\mpbaldt

STUVWXW�Y~[\_Ypd\ŶaYd̀̂abm\ŶrY\�gêdjn\dŶaŶ̀[\aY[b�bal̂pdYfb̀\ajbedŶaY\opjgf\_̀ŶaYp_pdpbeYf\̀[̂ldYba\Y
_\c\ddbahYr̂aY\�\cp̀ĵ_ŶrỲ[\Y~ âukỲ[\Y]̂_̀abc̀̂aYd[beeY\�\acjd\Yp̀f̂ d̀Ycba\Yb_lYcbaahŶ_Ydpc[Ybc̀jnj̀j\dYp_l\aY
dpg\anjdĵ_ŶrYgâg\aehYopbejrj\lYg\ad̂__\et

STUVWXW�YZ[\Y]̂_̀abc̀̂aYd[beeYgâfg̀ehYa\f\lhYlbfbm\Yb_lYêddỲ̂Ygâg\àhYa\r\aa\lỲ̂Yj_Yw\c̀ĵ_dY��t�t�t�kY��t�t�t�Y
b_lY��t�t�t�Ycbpd\lYj_Yi[̂e\ŶaYj_YgbàYqhỲ[\Y]̂_̀abc̀̂akYbYwpqĉ_̀abc̀̂akYbYwpq�dpqĉ_̀abc̀̂akŶaYb_ĥ_\Ylja\c̀ehŶaY
j_lja\c̀ehY\fgêh\lYqhYb_hŶrỲ[\fkŶaYqhYb_ĥ_\Yr̂aYi[̂d\Ybc̀dỲ[\hYfbhYq\Yejbqe\Yb_lYr̂aYi[jc[Ỳ[\Y]̂_̀abc̀̂aYjdY
a\dĝ_djqe\Yp_l\aYw\c̀ĵ_dY��t�t�t�kY��t�t�t�Yb_lY��t�t�t�kY\�c\g̀Ylbfbm\ŶaYêddYb̀̀ajqp̀bqe\Ỳ̂Ybc̀dŶaŶfjddĵ_dŶrY
[̀\Yzi_\akY]̂_d̀apc̀ĵ_Y�b_bm\aŶaY}ac[j̀\c̀ŶaYb_ĥ_\Ylja\c̀ehŶaYj_lja\c̀ehY\fgêh\lYqhYb_hŶrỲ[\fkŶaYqhYb_ĥ_\Y
r̂aYi[̂d\Ybc̀dYb_hŶrỲ[\fYfbhYq\Yejbqe\kYb_lY_̂ Ỳb̀̀ajqp̀bqe\Ỳ̂Ỳ[\YrbpèŶaY_\mejm\_c\ŶrỲ[\Y]̂_̀abc̀̂atYZ[\Y
r̂a\m̂j_mŶqejmb̀ĵ_dŶrỲ[\Y]̂_̀abc̀̂aYba\Yj_Ybllj̀ĵ_Ỳ̂Ỳ[\Y]̂_̀abc̀̂a|dŶqejmb̀ĵ_dYp_l\aYw\c̀ĵ_Y�t��kYb_lYd[beeY_̂ Ỳ
q\Yejfj̀\lYqhYdpc[Ylbfbm\ŶaYêddYq\j_mYj_dpa\lYp_l\aYgâg\àhYj_dpab_c\Ya\opja\lYqhỲ[\Y]̂_̀abc̀Y�̂cpf\_̀dt

STUVWXW�YZ[\Y]̂_̀abc̀̂aYd[beeYdc[\lpe\Yi\\uehYdbr\̀hYf\\̀j_mdYb_lY\bc[ŶrYj̀dYwpqĉ_̀abc̀̂adYfpd̀Yq\Ygâg\aehY
a\ga\d\_̀\lYb̀Ydpc[Yf\\̀j_mdtYZ[\Y]̂_̀abc̀̂aYd[beeYl\djm_b̀\YbYa\dĝ_djqe\Yf\fq\aŶrỲ[\Y]̂_̀abc̀̂a|dŶamb_j�b̀ĵ_Yb̀Y
[̀\Ydj̀\Yi[̂d\Ylp̀hYd[beeYq\Ỳ[\Yga\n\_̀ĵ_ŶrYbccjl\_̀dtYZ[jdYg\ad̂_Yd[beeYq\Ỳ[\Y]̂_̀abc̀̂a|dYdpg\aj_̀\_l\_̀Yp_e\ddY
^̀[\aijd\Yl\djm_b̀\lYqhỲ[\Y]̂_̀abc̀̂aYj_Yiaj̀j_mỲ̂Ỳ[\Yzi_\akY]̂_d̀apc̀ĵ_Y�b_bm\aYb_lY}ac[j̀\c̀t

STUVWXW�YZ[\Y]̂_̀abc̀̂aYd[beeY_̂ ỲêblŶaYg\afj̀Yb_hYgbàŶrỲ[\Yĉ_d̀apc̀ĵ_ŶaYdj̀\Ỳ̂Yq\Yêbl\lYd̂YbdỲ̂Ycbpd\Ylbfbm\Y
âYca\b̀\Yb_Yp_dbr\Yĉ_lj̀ĵ_tYZ[\Y]̂_̀abc̀̂aYd[beeY_̂ ỲêblYb_hYgbàŶrỲ[\Y~ âuYij̀[Yfb̀\ajbedkY\opjgf\_̀kYd[̂a\dkY
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STUVWXYZ[\T[\]̂_T[W]_̀a[b̂WV̂[WX[UXc[bUc[V\def[VUda_[fÙUY_[]\[]̂_[g\Th[\T[]\[\]̂_T[g\Th[\T[V\def[_XfUXY_T[i_Ta\Xa[
WX[\T[US\d][]̂_[g\Thj

klmnopoq[rsZ[fdTWXY[]̂_[V\Xa]TdV]W\XZ[idSeWV[\T[iTWtU]_[iT\i_T]c[Wa[fÙUY_f[\T[f_a]T\c_f[Ua[U[V\Xa_ud_XV_[\s[W]a[g\ThZ[
]̂_[v\X]TUV]\T[âUeeZ[U][W]a[\bX[_wi_Xa_Z[T_a]\T_[adV̂[iT\i_T]c[]\[U[V\XfW]W\X[_udUe[]\[]̂U][_wWa]WXY[S_s\T_[adV̂[fÙUY_[
\T[WXxdTc[bUa[f\X_Z[Sc[T_iUWTWXYZ[T_SdWefWXY[\T[T_ieUVWXY[W]Z[\T[\]̂_TbWa_[̀UhWXY[Y\\f[adV̂[fÙUY_[\T[f_a]TdV]W\X[WX[UX[
UVV_i]USe_[̀UXX_Tj

klmnopoy[ẑ_[v\X]TUV]\T[âUee[S_[T_ai\XaWSe_[s\T[Uee[ST_UhUY_[\s[YeUaaZ[b̂WV̂[̂Ua[S__X[sdTXWâ_f[UXf[WXa]Uee_f[Ua[iUT][\s[
v\X]TUV][UXf[_wWa]WXY[YeUaa[]̂U][Wa[ST\h_X[fd_[]\[\i_TU]W\Xa[dXf_T[]̂_[v\X]TUV][s\T[g\Thj[{\[̀U]]_T[Sc[b̂ \̀ [\T[b̂U][
VUda_[YeUaa[bUa[ST\h_XZ[]̂_[v\X]TUV]\T[âUee[T_ieUV_[Uee[ST\h_X[YeUaa[S_s\T_[V\̀ ie_]W\X[UXf[UVV_i]UXV_[\s[]̂_[
v\X]TUV]\T|a[g\Thj[ẑ_[v\X]TUV]\T[̀Uc[VeUẀ[fÙUY_aZ[Ws[UiieWVUSe_j

klmnopomn[rX[UffW]W\X[]\[Uee[T_udWT_̀_X]a[a_][s\T]̂[̂_T_WXZ[]̂_[v\X]TUV]\T[UXf[W]a[}dSV\X]TUV]\Ta[âUee[sdeec[V\̀ iec[bW]̂[
]̂_[iT\tWaW\Xa[\s[]̂_[s_f_TUe[~VVdiU]W\XUe[}Us_]c[UXf[�_Ue]̂[�V][\s[����Z[Ua[Ù_Xf_fZ[UXf[bW]̂[UXc[Tde_a[UXf[
T_YdeU]W\Xa[idTadUX][]\[]̂_[�V]j[ẑWa[T_udWT_̀_X][âUee[Uiiec[V\X]WXd\daec[UXf[X\][S_[eẀW]_f[]\[X\T̀Ue[b\ThWXY[̂\dTaj[

klmnopomm[ẑ_[v\X]TUV]\T[âUee[Uea\[S_[T_ai\XaWSe_Z[U][]̂_[v\X]TUV]\T|a[a\e_[V\a][UXf[_wi_Xa_Z[s\T[Uee[̀_UadT_a[
X_V_aaUTc[]\[iT\]_V][UXc[iT\i_T]c[UfxUV_X][]\[]̂_[�T\x_V][UXf[ẀiT\t_̀_X]a[]̂_T_WXj[�Xc[fÙUY_[]\[adV̂[iT\i_T]c[\T[
ẀiT\t_̀_X]a[âUee[S_[iT\̀ i]ec[T_iUWT_f[Sc[]̂_[v\X]TUV]\T[U][W]a[a\e_[_wi_Xa_j

klmnopomp[ẑ_[v\X]TUV]\T[âUee[Ẁ _̀fWU]_ec[V\X]UV][]̂_[v\Xa]TdV]W\X[�UXUY_T[UXfZ[bW]̂WX[��[̂\dTaZ[T_i\T]Z[WX[bTW]WXYZ[
]\[]̂_[~bX_TZ[�TV̂W]_V][UXf[v\Xa]TdV]W\X[�UXUY_TZ[Uee[UVVWf_X]a[UTWaWXY[\d][\s[\T[WX[V\XX_V]W\X[bW]̂[]̂_[g\Th[b̂WV̂[
VUda_[f_U]̂Z[i_Ta\XUe[WXxdTcZ[\T[iT\i_T]c[fÙUY_Z[YWtWXY[sdee[f_]UWea[UXf[a]U]_̀_X]a[\s[UXc[bW]X_aa_aj[rX[UffW]W\XZ[Ws[
f_U]̂Z[a_TW\da[i_Ta\XUe[WXxdTW_aZ[\T[a_TW\da[iT\i_T]c[fÙUY_a[UT_[VUda_fZ[]̂_[UVVWf_X][âUee[S_[T_i\T]_f[Ẁ _̀fWU]_ec[Sc[
]_e_î\X_[\T[̀_aa_XY_T[]\[]̂_[~bX_TZ[v\Xa]TdV]W\X[�UXUY_TZ[UXf[�TV̂W]_V]j

klmnopom��ẑ_[v\X]TUV]\T[âUee[S_[a\e_ec[T_ai\XaWSe_[s\T[UXc[V\XfW]W\Xa[]̂U][f_t_e\i[fdTWXY[V\Xa]TdV]W\X[UXf[WX[]̂_[
_t_X][UXc[a]TdV]dT_[Wa[fWae\VU]_fZ[\t_T[a]TUWX_fZ[\T[fÙUY_f[a\[Ua[]\[Uss_V][Wa[da_sdeX_aaZ[]̂_[v\X]TUV]\T[âUee[S_[a\e_ec[
T_ai\XaWSe_j[ẑ_[v\X]TUV]\T[âUee[]Uh_[b̂U]_t_T[a]_ia[X_V_aaUTc[]\[a]T_XY]̂_XZ[T_e\VU]_[\T[T_SdWef[]̂_[a]TdV]dT_[]\[̀__][
T_udWT_̀_X]a[U][]̂_[a\e_[_wi_Xa_[\s[]̂_[v\X]TUV]\Tj

klmnopom�[ẑ_[v\X]TUV]\T[Wa[T_ai\XaWSe_[s\T[T_a]\TU]W\X[\T[T_iUWT[\s[d]WeW]W_aZ[iTWtU]_[iT\i_T]cZ[SdWefWXYaZ[iUt_̀_X]Z[
bUehbUcaZ[T\UfaZ[_]Vj[fÙUY_f[Sc[W]a[UV]WtW]W_a[dXf_T[]̂Wa[�YT__̀_X][]\[]̂_[aU]WasUV]W\X[\s[]̂_[~bX_TZ[v\Xa]TdV]W\X[
�UXUY_T[UXf[�TV̂W]_V]j

klmnopom�[�T\̀ []̂_[V\̀ _̀XV_̀_X][]\[]̂_[sWXUe[V\̀ ie_]W\X[\s[]̂_[g\ThZ[]̂_[v\X]TUV]\T[âUee[h__i[]̂_[g\Th[UXf[]̂_[
~bX_T|a[SdWefWXY�a�[sT__[sT\̀ [UVVd̀ deU]W\X[\s[bU]_T[X\[̀U]]_T[]̂_[a\dTV_[\T[VUda_[\s[bU]_T[WXsWe]TU]W\Xj

klmnopom�[�dTWXY[V\Xa]TdV]W\XZ[]̂_[v\X]TUV]\T[âUee[S_[T_ai\XaWSe_[s\T[̀UWX]UWXWXY[U[bU]_T]WŶ][a]TdV]dT_j[ẑWa[
T_ai\XaWSWeW]c[âUee[WXVedf_[UffW]W\Xa�Ue]_TU]W\Xa[\s[_wWa]WXY[SdWefWXYaj[ẑ_[v\X]TUV]\T[âUee[S_[T_ai\XaWSe_[s\T[
]_̀i\TUTc[T\\sWXYZ[]UTia[UXf[\]̂_T[iT\]_V]W\X[U][T\\saZ[VUtW]c[bUeeaZ[_]Vj[}̂\def[]̂_[v\X]TUV]\T[sUWe[]\[iT\tWf_[Uf_udU]_[
iT\]_V]W\X[VUdaWXY[se\\fWXYZ[fÙUY_[\T[\]̂_T[fWa]dTSUXV_[]\[]̂_[_wWa]WXY[SdWefWXY�a�Z[]̂_[v\X]TUV]\T[âUee[S_[
T_ai\XaWSe_[s\T[Uee[V\a]a[Uaa\VWU]_f[bW]̂[Ve_UX[diZ[T_̀_fWU]W\X[UXf[T_iUWTaj[rXUàdV̂[Ua[se\\fWXY[UXf[bU]_T[fÙUY_[
Ût_[aUs_]c[ẀieWVU]W\Xa[]\[]̂_[Y_X_TUe[idSeWVZ[Ve_UX[diZ[T_̀_fWU]W\X[UXf[T_iUWTa[̀Uc[S_[̀Uf_[Sc[]̂_[~bX_T[bW]̂\d][
iTW\T[X\]WV_[]\[]̂_[v\X]TUV]\Tj[�f̀ WXWa]TU]W\X[V\a]a[WXVdTT_f[Sc[]̂_[~bX_TZ[v\Xa]TdV]W\X[�UXUY_T[UXf[�TV̂W]_V][bWee[
Uea\[S_[SUVh[V̂UTY_f[]\[]̂_[v\X]TUV]\Tj[ẑ_[v\X]TUV]\TZ[Sc[_X]_TWXY[WX]\[]̂Wa[v\X]TUV]Z[UYT__a[]\[S_[eWUSe_[s\T[]̂_a_[
V\a]aj

klmnopom�l������l��l������l �l¡��¢��l��l¡��£�� �
rs[_W]̂_T[iUT]c[adss_Ta[WXxdTc[\T[fÙUY_[]\[i_Ta\X[\T[iT\i_T]c[S_VUda_[\s[UX[UV][\T[\̀ WaaW\X[\s[]̂_[\]̂_T[iUT]cZ[\T[\s[
\]̂_Ta[s\T[b̂\a_[UV]a[adV̂[iUT]c[Wa[e_YUeec[T_ai\XaWSe_Z[X\]WV_[\s[]̂_[WXxdTc[\T[fÙUY_Z[b̂_]̂_T[\T[X\][WXadT_fZ[âUee[S_[
YWt_X[]\[]̂_[\]̂_T[iUT]c[bW]̂WX[U[T_Ua\XUSe_[]Ẁ_[X\][_wV__fWXY[��[fUca[Us]_T[fWaV\t_Tcj[ẑ_[X\]WV_[âUee[iT\tWf_[
adssWVW_X][f_]UWe[]\[_XUSe_[]̂_[\]̂_T[iUT]c[]\[WXt_a]WYU]_[]̂_[̀U]]_Tj
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STUVWXTYZ[Z\]̂_̀TaZbc\dZè
STUVWXWUfghifjklmnopmknfqrfnirsklrqtuifvknfpkwsuqolpifxqmhfolyfniz{qniwilmrfqlpu{|i|fqlfmhifjklmnopmf}kp{wilmrfol|f
ouufossuqpotuifuoxr~fn{uirfol|fni�{uomqklrfni�on|ql�fho�on|k{rfwominqour�f�vfmhifjklmnopmknfilpk{lminrfofho�on|k{rf
wominqoufknfr{trmolpiflkmfo||nirri|fqlfmhifjklmnopmf}kp{wilmrfol|fqvfniorklotuifsnipo{mqklrfxquuftifqlo|iz{omifmkf
sni�ilmfvkniriiotuiftk|quyfql�{nyfknf|iomhfmkfsinrklrfnir{umql�fvnkwfofwominqoufknfr{trmolpi~fqlpu{|ql�ft{mflkmfuqwqmi|f
mk~fortirmkrfknfskuyphuknqlomi|ftqshilyuf��j��~filpk{lmini|fklfmhifrqmiftyfmhifjklmnopmkn~fmhifjklmnopmknfrhouu~f{sklf
nipk�lq�ql�fmhifpkl|qmqkl~fqwwi|qomiuyfrmksf�kn�fqlfmhifovvipmi|foniofol|fnisknmfmhifpkl|qmqklfmkfmhif�xlin~f
jklrmn{pmqklf�olo�infol|f�nphqmipmfqlfxnqmql��fghif�xlinfrhouufonnol�ifvknfmhifwominqoufmkftifmirmi|fol|fqvfmhifmirmf
ni�iourfmhomfmhifwominqoufqrfofho�on|k{rfwominqoufknfr{trmolpifxhqphfhorflkmftiilfnil|ini|fhonwuirr~fmhif�xlinfrhouuf
soyfvknfmhifmirm�fkmhinxqri~fmhifjklmnopmknfrhouuftionfmhifpkrmfkvfmhifmirmfol|fmhifjklmnopmf�{wfrhouuftifni|{pi|ftyfmhif
owk{lmfkvfmhomfpkrm�fghifjklmnopmknfrhouufpkwsuyfxqmhfmhifniorklotuifqlrmn{pmqklrfkvfmhif�xlinfovminfmhifmirmfqrf
pkl|{pmi|�fghqrf�ipmqklfrhouuflkmfossuyfqlfmhifporifkvfortirmkrfxhqphfqrfmkftifniwk�i|fol|f|qrskri|fkvforfsonmfkvfmhif
�kn�fkvfmhifjklmnopm�

STUVWXW�f�sklfnipiqsmfkvfmhifjklmnopmkn�rfxnqmmilflkmqpi~fmhif�xlinfrhouufktmoqlfmhifrin�qpirfkvfofuqpilri|fuotknomknyfmkf
�inqvyfofsnirilpifknfotrilpifkvfmhifwominqoufknfr{trmolpifnisknmi|ftyfmhifjklmnopmknfol|~fqlfmhifi�ilmfr{phfwominqoufknf
r{trmolpifqrfvk{l|fmkftifsnirilm~fmkfpo{rifqmfmkftifnil|ini|fhonwuirr�f�hilfmhifwominqoufknfr{trmolpifhorftiilfnil|ini|f
honwuirr~f�kn�fqlfmhifovvipmi|foniofrhouufnir{wif{sklfxnqmmilfo�niiwilmfkvfmhif�xlinfol|fjklmnopmkn�f�yfjhol�if
�n|in~fmhifjklmnopmfgqwifrhouuftifi�mil|i|fossnksnqomiuyfol|fmhifjklmnopmf�{wfrhouuftifqlpniori|fqlfmhifowk{lmfkvfmhif
jklmnopmkn�rfniorklotuifo||qmqkloufpkrmrfkvfrh{m�|kxl~f|iuoyfol|frmonm�{s�

STUVWXWXfgkfmhifv{uuirmfi�milmfsinwqmmi|ftyfuox~ft{mfkluyfmkfmhifi�milmfkvfo�oquotuifqlr{nolpifsnkpii|r~fmhif�xlinfrhouuf
ql|iwlqvyfol|fhku|fhonwuirrfmhifjklmnopmkn~f�{tpklmnopmknr~fjklrmn{pmqklf�olo�in~f�nphqmipm~fmhiqnfpklr{umolmr~fol|f
iwsukyiirfkvfolyfkvfmhiwfvnkwfol|fo�oqlrmfpuoqwr~f|owo�ir~fukrrirfol|fi�silrir~fqlpu{|ql�ft{mflkmfuqwqmi|fmkf
ommknliyr�fviir~fonqrql�fk{mfkvfknfnir{umql�fvnkwfsinvknwolpifkvfmhif�kn�fqlfmhifovvipmi|foniofqvfqlfvopmfmhifwominqoufknf
r{trmolpifsnirilmrfmhifnqr�fkvftk|quyfql�{nyfknf|iomhforf|irpnqti|fqlf�ipmqklf������fol|fhorflkmftiilfnil|ini|fhonwuirr~f
snk�q|i|fmhomfmhifsinrklfrii�ql�fql|iwlqvqpomqkl�f���f|q|flkmftnql�fr{phfwominqoufklmkfmhif�nk�ipmfrqmi�f���fmqwiuyf
snk�q|i|flkmqpifkvfmhifpkl|qmqklfol|frmkssi|f�kn�fqlfmhifovvipmi|fonioforfniz{qni|ftyf�ipmqklf�������fol|f���fhorfof
puoqw~f|owo�i~fukrrfknfi�silrifmhomfqrfommnqt{motuifmkftk|quyfql�{ny~frqp�lirr~f|qriorifknf|iomh~fknfmkfql�{nyfmkfknf
|irmn{pmqklfkvfmol�qtuifsnksinmyf�kmhinfmholfmhif�kn�fqmriuv��fghif�xlinfrhouufho�iflkfql|iwlqmyfktuq�omqklfmkfmhif
i�milmfmhomfr{phf|owo�i~fukrrfknfi�silrifqrf|{ifmkfmhifvo{umfknfli�uq�ilpifkvfmhifsonmyfrii�ql�fql|iwlqmyfknfmhifvo{umfknf
li�uq�ilpifkvfofmhqn|fsonmyfvknfxhkwfmhif�xlinfqrflkmfnirsklrqtui�

STUVWXW�fghif�xlinfrhouuflkmftifnirsklrqtuif{l|infmhqrf�ipmqklf����fvknfwominqourfknfr{trmolpirfmhifjklmnopmknftnql�rf
mkfmhifrqmif{luirrfr{phfwominqourfknfr{trmolpirfonifniz{qni|ftyfmhifjklmnopmf}kp{wilmr�fghif�xlinfrhouuftifnirsklrqtuif
vknfwominqourfknfr{trmolpirfniz{qni|ftyfmhifjklmnopmf}kp{wilmr~fi�pismfmkfmhifi�milmfkvfmhifjklmnopmkn�rfvo{umfknf
li�uq�ilpifqlfmhif{rifol|fhol|uql�fkvfr{phfwominqourfknfr{trmolpir�

STUVWXW�fghifjklmnopmknfrhouufql|iwlqvyfmhif�xlinfvknfmhifpkrmfol|fi�silrifmhif�xlinfqlp{nrf���fvknfniwi|qomqklfkvfof
wominqoufknfr{trmolpifmhifjklmnopmknftnql�rfmkfmhifrqmifol|fli�uq�ilmuyfhol|uir~fknf���fxhinifmhifjklmnopmknfvoqurfmkf
sinvknwfqmrfktuq�omqklrf{l|inf�ipmqklf������~fi�pismfmkfmhifi�milmfmhomfmhifpkrmfol|fi�silrifonif|{ifmkfmhif�xlin�rfvo{umf
knfli�uq�ilpi�

STUVWXW�f�v~fxqmhk{mfli�uq�ilpifknfvo{umfklfmhifsonmfkvfmhifjklmnopmkn~fmhifjklmnopmknfqrfhiu|fuqotuiftyfof�k�inlwilmf
o�ilpyfvknfmhifpkrmfkvfniwi|qomqklfkvfofho�on|k{rfwominqoufknfr{trmolpif�mhomfxorflkmftnk{�hmfmkfmhifrqmiftyfmhif
jklmnopmknfknfmhkrifvknfxhkwfmhifjklmnopmknfqrfnirsklrqtui�frkuiuyftyfniorklfkvfsinvknwql�f�kn�forfniz{qni|ftyfmhif
jklmnopmf}kp{wilmr~fmhif�xlinfrhouufniqwt{nrifmhifjklmnopmknfvknfouufpkrmfol|fi�silrifmhinityfqlp{nni|�

STUVWXW�fghifjklmnopmknfrhouuflkmqvyfmhif�xlinfkvfolyfrmkno�i~f{ri~fknf|qrpk�inyfkvfho�on|k{rfwominqoufklfmhif�nk�ipmf
rqmifxhqphfmhifjklmnopmknf�lkxrfknfniorklotuyfrhk{u|f�lkxfpk{u|fpo{riftk|quyfql�{nyfknf|iomhfol|fkvfolyfql�{nyfknf
|iomhfommnqt{motuifmkfolyfr{phfho�on|k{rfwominqou�

STUVWXW�fghifjklmnopmknfrhouufmo�ifouufniorklotuifsnipo{mqklrfol|fwior{nirfmkfsni�ilmfolyfpklmowqlomqklftyfknfrsnio|f
knf|qrm{ntolpifkvfho�on|k{rfknfskmilmqouuyfho�on|k{rfr{trmolpirfknfwominqourfrmkni|~f{ri|~fknf|qrpk�ini|fklfmhif�nk�ipmf
rqmi�



�����

�

�����	
��
����������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�
+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�
(��+.+�/�1�:%�*�%�� ";$<;=>�?)��&� "@ A@"$""�0&'*��B�'*��C�2"  =A=  ! �:��-��*D���*/��&�$E@ "@"$"A#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*F��,*�0/*��&3�#�%&'�
,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/G�)*�,/��1�H*�4�-*2�)���*�����-���������4��3%���&/#�*F,%�3�-��������I%�%2���2
JK
L�M	�
KN� O A<$= ""P$Q

R�

STUVWXWYZ[\]Ẑ_̀Zab\cdaef̀Z\gZaehZd\iĵkZlmnopqrsZt_auuZe\̂Zj̀Zf\etcd̀]̀dZaZvawa]d\itZxầ]cauZg\]Zyi]y\t̀tZ\gẐ_ctZ
z]̂cfùZr{|}|

STUVW~T�����������
STUVW~WUZ�_̀Zl\ê]af̂\]Zt_auuZy]\bcd̀ZâẐ_̀Ztĉ̀kZtif_Z̀�icy�̀ êZaedZ�̀dcfauZgafcuĉc̀tZatZa]̀Zèf̀tta]hẐ\ZtiyyuhZ
gc]t̂qacdZt̀]bcf̀Ẑ\Zaeh\èZâẐ_̀Z�\]�|

STUVW~W�Z�_̀Zl\ê]af̂\]Z�it̂Zy]\�ŷuhZ]̀y\]̂ZceZ�]ĉce�Ẑ\Ẑ_̀Zl\et̂]if̂c\eZxaea�̀]ZauuZ̀�̀]�̀efc̀tZ�_ât\̀b̀]Z
a]ctce�Z\îZ\gkZ\]ZceZf\eèf̂c\eZ�ĉ_Ẑ_̀Zỳ]g\]�aef̀Z\gẐ_̀Z�\]�kZ�_̀ _̂̀]Z\ekZ\]Zad�af̀êẐ\Ẑ_̀Ztĉ̀kZ�_cf_Zfait̀dZ
d̀â_kZỳ]t\eauZce�i]hZ\]Zy]\ỳ]̂hZda�a�̀tkZ�cbce�ZgiuuZd̀ âcutZaedZt̂ầ �̀ êtZ\gZ�ĉètt̀t|ZoeZaddĉc\ekZcgZd̀â_kZce�i]hkZ
\]Zda�a�̀tZa]̀Zfait̀dkẐ_̀Z̀�̀]�̀efhZt_auuZj̀Z]̀y\]̂̀dZc��̀dcầuhẐ\Ẑ_̀Zl\et̂]if̂c\eZxaea�̀]kZm�è]kZaedZ
z]f_ĉ̀f̂|

STUVW~WXZoeZaeZ̀�̀]�̀efhZagg̀f̂ce�Ztag̀̂hZ\gZỳ]t\etZ\]Zy]\ỳ]̂hkẐ_̀Zl\ê]af̂\]Zt_auuZaf̂kZâẐ_̀Zl\ê]af̂\]�tZ
dctf]̀̂c\ekẐ\Zy]̀b̀êẐ_]̀ầ èdZda�a�̀kZce�i]hZ\]Zu\tt|Zzddĉc\eauZf\�ỳetâc\eZ\]Z̀�̂̀etc\eZ\gẐc�̀Zfuac�̀dZjhẐ_̀Z
l\ê]af̂\]Z\eZaff\iêZ\gZaeZ̀�̀]�̀efhZt_auuZj̀Zd̀^̀]�cèdZatZy]\bcd̀dZceZz]̂cfùZr�ZaedZz]̂cfùZ�|

STUVW~W~ZzuuZgc]̀ZaedZ̀�̀]�̀efhZaff̀ttkZcefuidce�Z]\adtkZ]c�_̂tq\gq�ahkZf\]]cd\]tkZd\\]tkZaedZt̂ac]tkZaedZauuZ̀�ct̂ce�Zgc]̀Z
aedZt�\�̀Zd̀^̀f̂c\eZtht̂̀�tZt_auuZj̀Z�acêacèdZâZauuẐc�̀tZceZaff\]daef̀Z�ĉ_Zgc]̀Ztag̀̂hZua�t|ZogẐ_̀Z�\]�Z]̀�ic]̀tZ
_̂̀Ẑ̀�y\]a]hZ\jt̂]if̂c\eZ\gZaehZgc]̀ZaedZ̀�̀]�̀efhZaff̀ttZ\]Z̀�ct̂ce�Zgc]̀ZaedZt�\�̀Zd̀^̀f̂c\eZtht̂̀�tkẐ_̀Z
l\et̂]if̂c\eZxaea�̀]Zt_auuZj̀Ze\̂cgc̀dZâZùat̂Z��Z_\i]tZceZadbaef̀|

�������TUUTTT���������T���T ¡���
STUUWUT�¢�£�¤�£¢�¥�T���¦�¤���T¤�§T ¢�§�
STUUWUWUZ�_̀Zl\ê]af̂\]Za�]̀̀tẐ\Zt̀fi]̀ZaedZ�acêacekZâZl\ê]af̂\]�tZ\�eZ̀�ỳet̀kZauuZceti]aef̀Zf\b̀]a�̀Z]̀�ic]̀dZceZ
_̂ctZz]̂cfùZrrZg]\�Z\èZ\]Z�\]̀Zceti]aef̀Zf\�yaec̀tZucf̀et̀dZaedZad�ĉ̀̂ dẐ\Z�]ĉ̀Ztif_Zceti]aef̀ZceZ̈ �̀Z©\]�Z
ª̂ầ|ZZoeti]̀]tZ�it̂Zfa]]hZaeZz|x|Z«̀t̂Z[ceaefcauZª̂]̀e�̂_Z]âce�Z\gZzqZ\]Z_c�_̀]|ZZ�_̀Zl\ê]af̂\]�tZceti]aef̀Z�it̂Z
cefuid̀Ẑ_̀Zg\uu\�ce�kZ�ĉ_\îZuc�ĉâc\ekZaedZ�it̂Zj̀Z�]ĉ̀̂ eZ�ĉ_Zuc�ĉtZe\ZùttẐ_aeZtỳfcgc̀dZceZª̀f̂c\eZrr|r|�¬
WU fuac�tZied̀]Z�\]�̀]t�Zf\�ỳetâc\ekZdctajcuĉhZj̀ègĉkZaedZ\̂_̀]Ztc�cua]Z̀�yu\h̀ Z̀j̀ègĉZaf̂tZayyucfajùẐ\Z

_̂̀Z�\]�Ẑ\Zj̀Zỳ]g\]�̀dkZcefuidce�kZ�ĉ_\îZuc�ĉâc\ekZfuac�tZjhẐ_̀Z̀�yu\h̀ t̀Z\gZy]cbầZ̀êĉc̀tZ
ỳ]g\]�ce�Z�\]�ZâẐ_̀Ztĉ̀Ẑ_âZa]̀Z̀�̀�ŷZg]\�Z�\]�̀]t�Zf\�ỳetâc\eZceti]aef̀Zf\b̀]a�̀Z]̀�ic]̀�̀ êtZ
\eZaff\iêZ\gZei�j̀]Z\gZ̀�yu\h̀ t̀Z\]Z\ffiyâc\ekZ�_cf_Z̀êĉc̀tZ�it̂Z�acêaceZb\uiêa]hZf\�ỳetâc\eZ
f\b̀]a�̀ZâẐ_̀Zta�̀Zuc�ĉtZtỳfcgc̀dZg\]Z�aedâ\]hZf\b̀]a�̀Zg\]Ẑ_̀Zdi]âc\eZ\gẐ_̀Z­]\�̀f̂®

W� fuac�tZg\]Zda�a�̀tZj̀fait̀Z\gZj\dcuhZce�i]hkZ\ffiyâc\eauZtcf�èttZ\]Zdct̀at̀kZ\]Zd̀â_Z\gẐ_̀Zl\ê]af̂\]�tZ
�̀yu\h̀ t̀®

WX fuac�tZg\]Zda�a�̀tZj̀fait̀Z\gZj\dcuhZce�i]hkZtcf�èttkZdct̀at̀kZ\]Zd̀â_Z\gZaehZỳ]t\eZ\̂_̀]Ẑ_aeẐ_̀Z
l\ê]af̂\]�tZ̀�yu\h̀ t̀®

W~ fuac�tZg\]Zda�a�̀tZceti]̀dZjhZitiauZỳ]t\eauZce�i]hZucajcuĉhZf\b̀]a�̀Ztit̂acèdZ̄r°ZjhZaZỳ]t\eZatZaZ]̀tiûZ\gZ
aeZ\gg̀et̀Zdc]̀f̂uhZ\]Zcedc]̀f̂uhZ]̀uầdẐ\Z̀�yu\h�̀ êZ\gZtif_Zỳ]t\eZjhẐ_̀Zl\ê]af̂\]kZ\]Z̄�°ZjhZae\̂_̀]Z
ỳ]t\e®

W± fuac�tZg\]Zda�a�̀tkZ\̂_̀]Ẑ_aeẐ\Ẑ_̀Z�\]�Zĉt̀ugkZj̀fait̀Z\gZce�i]hẐ\Z\]Zd̀t̂]if̂c\eZ\gẐae�cjùZy]\ỳ]̂hkZ
cefuidce�Z]̀tiûce�Zu\ttZ\gZit̀Z]̀tiûce�®

W² fuac�tZg\]Zda�a�̀tZj̀fait̀Z\gZj\dcuhZce�i]hkZd̀â_Z\gZaZỳ]t\ekZ\]Zy]\ỳ]̂hZda�a�̀Za]ctce�Z\îZ\gZ\�è]t_cykZ
�acềeaef̀kZ\]Zit̀Z\gZaZ�\̂\]Zb̀_cfù®Zaed

W³ fuac�tZceb\ubce�Zf\ê]af̂iauZucajcuĉhZayyucfajùẐ\Ẑ_̀Zl\ê]af̂\]�tZ\juc�âc\etZied̀]Zª̀f̂c\eZ}|ŕ|
Wµ zZgiuuhZf\�yù̂ d̀Z̈ �̀Z©\]�Zl\et̂]if̂c\eZl̀]̂cgcfầZ\gZ¶cajcuĉhZoeti]aef̀Zzdd̀edi�Z̄zf\]dŹ��Z
�{r·̧r�°Z�it̂Zj̀Zcefuid̀dZ�ĉ_Ẑ_̀Zf̀]̂cgcfầtZ\gZceti]aef̀|ZZ[\]ZaehZ¹h̀t¹Zaet�̀]tZ\eZồ�tZºẐ_]\i�_Z¶Z\eZ
_̂ctZ[\]�Z»Zaddĉc\eauZd̀ âcutZ�it̂Zj̀Zy]\bcd̀dZceZ�]ĉce�|ZZ̈\Z̀�fuitc\etkZ]̀t̂]cf̂c\etZaeḑ\]Z�\dcgcfâc\etZ
\̂Zf\b̀]a�̀tZ�cuuZj̀Zaff̀ŷ̀d|

WYTTTTT¼½���T£½¾¿ÀÁÂÃÄÅÆÃ¿ÁÄ¿ÇÈÉÆÁÂÃÄÅÆÃ¿ÊÂËÁÌË¾Í¿ÅÍÉ¾ÍÃÁÍÎ¿ÃÏ¾¿ÊÂÍÈÄÅÂÆ¾¿Ä¾ÐÈÊÄ¾Ñ¿ÉÒ¿Í¾ÆÃÊÁÂ¿ÓÓÔÓ¿ÍÏÅÌÌ¿
ÍÕ¾ÆÊÖÊÆÅÌÌÒ¿ÊÂÆÌÈÑ¾¿ÃÏ¾¿×ÁÄÑÍ¿ÅÍÉ¾ÍÃÁÍ¿ÅÉÅÃ¾Ø¾ÂÃ¿×ÁÄÙ¿ÅÂÑ¿ÍÏÅÌÌ¿ÍÕ¾ÆÊÖÒ¿ÅÂÒ¿ÌÊØÊÃÅÃÊÁÂÍ¿ÁÂ¿ÆÁØÕÌ¾Ã¾Ñ¿
ÁÕ¾ÄÅÃÊÁÂ¿ÃÊØ¾Ô¿ÚÖ¿ÃÏ¾Ä¾¿ÊÍ¿Å¿ÌÊØÊÃÅÃÊÁÂ¿ÊÃ¿×ÊÌÌ¿É¾¿ÅÃ¿ÃÏ¾¿Á×Â¾ÄÛÍ¿ÑÊÍÆÄ¾ÃÊÁÂ¿ÃÁ¿ÅÆÆ¾ÕÃ¿ÁÄ¿Ä¾Ü¾ÆÃ¿ÃÏÅÃ¿
ÌÊØÊÃÅÃÊÁÂÔ¿

|r{ZZZoeti]aef̀Z�it̂Z]̀�aceZceZ̀gg̀f̂ZâZùat̂ZiêcuZgceauZyah�̀ êZaedZauuZĉ̀�tẐ_̀]̀aĝ̀]Z�_̀eẐ_̀Zf\ê]af̂\]Z�ahZ
j̀Zf\]]̀f̂ce�kZ]̀�\bce�Z\]Z]̀yuafce�Zd̀g̀f̂cb̀Z�\]�ZceZaff\]daef̀Z�ĉ_Ẑ_ctZd\fi�̀ êkZaedZ

|rrZZZ¶cajcuĉhZceti]aef̀Zt_auuZcefuid̀ZauuZ�a�\]Zdcbctc\etZ\gZf\b̀]a�̀ZaedZj̀Z\eZaZf\�y]̀_̀etcb̀ZjatctZcefuidce�¬Z
|rZ­]̀�ct̀tZ\ỳ]âc\etZ�ĉ_\îZ̀�fuitc\eZ\gZ�kfkZaedZiZf\b̀]a�̀®
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KN� O A<$= ""P$Q

R�

STUVWXYZYWXYW[U\]W[̂_̀[]̂aUb̂][Ỳ[cdYe
SfUb̂]Xg̀[aU_WXÙ]hZiY[YXU]ZŶ_[c]We
SjUbŶa]W_iUVWkĝlUmc_ncic[leU
SoUpqWYXrUW]Ws]qWYXU_WXU]qWYXUh][]̂UdYtc̀iYa
SuUv̂]_XUw]̂hUẐ]ZŶ[lUX_h_xYUcẀigXcWxÙ]hZiY[YXU]ZŶ_[c]WaUU

yz{{|{|}U\]dŶ_xYarUqtY[tŶUq̂c[[YWU]WU_WU]̀ g̀̂̂YẀYU]̂Ùi_chash_XYUn_acarUhga[UnYUh_cW[_cWYXUqc[t]g[UcW[Ŷ̂gZ[c]WU
ŵ]hU[tYUX_[YU]wÙ]hhYẀYhYW[U]wU[tYU~]̂�UgW[ciU[tYUX_[YU]wUwcW_iUZ_lhYW[U_WXU[ŶhcW_[c]WU]wU_WlÙ]dŶ_xYÛY�gĉYXU
[]UnYUh_cW[_cWYXU_w[ŶUwcW_iUZ_lhYW[SU\i_chash_XYÙ]dŶ_xYUqciiU]WilUnYU_ii]qYXUqtYWU[tYU\]W[̂_̀[]̂UXYh]Wa[̂_[YaU
[t_[U]̀ g̀̂̂YẀYsn_aYXÙ]dŶ_xYUcaUW][U_d_ci_niYUw]̂U_UaZỲcwc̀U[lZYU]wÛY�gĉYXÙ]dŶ_xYSU�tYUcWaĝ_ẀYÛY�gĉYXUnlU
�Ỳ[c]WU��S�S�Uhga[UnYUq̂c[[YWUw]̂UW][UiYaaU[t_WU[tYUw]ii]qcWxUichc[arU]̂Ux̂Y_[ŶUichc[aU_aUh_lUnYÛY�gĉYXUnlUi_qrU_WXU
cẀigXYU[tYUw]ii]qcWxU[Ŷha�
|{ ����������z�������z���������|UUp̀ g̀̂̂YẀYsn_aYXU\]hhŶ̀c_iU�YWŶ_iUmc_ncic[lÙ]dŶ_xYU[]UcẀigXYUn]XcilU
cWkĝlrUZŶa]W_iUcWkĝlrU_WXUẐ]ZŶ[lUX_h_xYU_ZZic̀_niYU[]U]Wx]cWxU]ZŶ_[c]WarUẐ]Xg̀[aU�Ù]hZiY[YXU
]ZŶ_[c]WarU_WXÙ]W[̂_̀[g_iUic_ncic[lrU_iiUqc[tU_UZŶsẐ]kỲ[U_xx̂Yx_[YUYWX]̂aYhYW[SU�]U�\�UY�̀igac]WUcaU
_ii]qYXUw]̂UY�Zi]ac]WrÙ]ii_ZaYrU_WXUgWXŶx̂]gWXU]ZŶ_[c]WaSUb̂]Xg̀[aU_WXU\]hZiY[YXUpZŶ_[c]WaÙ]dŶ_xYU
hga[UnYUh_cW[_cWYXUcWUw]̂̀ YUw]̂U_UhcWchghU]wU[q]U�T�UlY_̂aUw]ii]qcWxU�cW_iU\]hZiY[c]WU]wU[tYUb̂]kỲ[SUU
�cWchghUichc[aU_̂Y�
�Tr���r��� �YWŶ_iU xx̂Yx_[Y
�Tr���r��� b̂]Xg̀[aU_WXU\]hZiY[YXUpZŶ_[c]WaU xx̂Yx_[Y
��r���r��� bŶa]W_iU_WXU XdŶ[cacWxUVWkĝl
��r���r��� ¡_̀tUp̀ g̀̂̂YẀY
��r���r���UUUUbŶa]W_iU_WXU XdŶ[cacWxUVWkĝl
�UUU���r��� �ĉYU¢_h_xYU�_WlU]WYUwĉY�
�UUUUU��r��� �YXc̀_iU¡�ZYWaYU�_WlU]WYUZŶa]W�

|} £¤��������z���������|¥Uv]XcilUVWkĝlU_WXUb̂]ZŶ[lU¢_h_xYÙ]dŶ_xYUw]̂U[tYU\]W[̂_̀[]̂U_aU[tYU]qWŶU]̂UiYaaYYU
]wU_g[]h]nciYarU[̂g̀�arU[̂_ciŶarUaYiwsẐ]ZYiiYXU\]W[̂_̀[]̂¦aUY�gcZhYW[rU_WXU_iiU][tŶU]qWYXU_WXUW]Ws]qWYXU
dYtc̀iYaÛYxca[ŶYXUw]̂UgaYU]WU[tYUZgnic̀Utcxtq_lU_WX§]̂UgaYXUcWU]ZŶ_[c]WaÛYi_[cWxU[]U[tYU\]W[̂_̀[]̂¦aU~]̂�rU
qc[tU_UhcWchghU\]hncWYXU�cWxiYUmchc[U]wU��r���r���SUVwU_WlUag̀tUdYtc̀iYaU_̂YU[]UnYUgaYXU[]U[̂_WaZ]̂[U
t_̈_̂X]gaUh_[Ŷc_iarU[tYU\]W[̂_̀[]̂Uat_iiU_ia]UẐ]dcXYUZ]iig[c]WUic_ncic[lUn̂]_XYWYXÙ]dŶ_xYUYdcXYẀYXUnlU
V�pU�]̂hU\ U©©UjªSU

|« ¬­��®®z���������z��̄°��z±�������z���������|UU�cWchghUichc[aU_̂Y�
�or���r���UY_̀tUp̀ g̀̂̂YẀYU_WXU�or���r���Uw]̂UxYWŶ_iÙ]Wa[̂g̀[c]WU_WXUW]Uq]̂�U_[UYiYd_[c]WU��Ua[]̂lU²U
��UwYY[�U]̂Ub̂]kỲ[Ud_igYaUiYaaU[t_WU]̂UY�g_iU[]U��r���r���S
���r���r���Y_̀tUp̀ g̀̂̂YẀYU_WXU���r���r���U xx̂Yx_[YUw]̂UtcxtÛca�Ù]Wa[̂g̀[c]WrUq]̂�U_[UYiYd_[c]WU
�³�Ua[]̂lU]̂U��UwYY[�U]̂Ub̂]kỲ[Ud_igYaUx̂Y_[ŶU[t_WU��r���r���SUU

�hn̂Yii_§¡�̀YaaÙ]dŶ_xYUat_iiUnYU]WU_Uw]ii]qsw]̂hUn_acaS

|́ µ��¶��®·z���̧��®�����
|{ µ��¶��®·z���̧��®�����z¹�º¤�������®|UU�]Ù]hZilUqc[tU[tYU�YqU»]̂�U�[_[YU~]̂�Ŷa¦U\]hZYWa_[c]WU
m_qrU[tYU\]W[̂_̀[]̂Uhga[U���UnYUiYx_iilUY�YhZ[Uŵ]hU]n[_cWcWxUq]̂�Ŷa¦Ù]hZYWa_[c]WUcWaĝ_ẀYU
]̀dŶ_xYrU]̂U�T�U]n[_cWUag̀tÙ]dŶ_xYUŵ]hUcWaĝ_ẀYÙ_̂̂cŶarU]̂U�f�UnYUaYiwscWaĝYXU]̂UZ_̂[c̀cZ_[YUcWU_WU
_g[t]̂c̈YXUx̂]gZUaYiwscWaĝ_ẀYUZi_WSU�cWchghUichc[_[c]WaU_̂Y�U

zzzzzzzz v]XcilUVWkĝlUnlU ̀ c̀XYW[�U�o��r���U¡_̀tU ̀ c̀XYW[U
v]XcilUVWkĝlUnlU¢caY_aY�U�o��r���U¡_̀tU¡hZi]lYYU
v]XcilUVWkĝlUnlU¢caY_aY�U�o��r���Ub]ic̀lUmchc[UU

|} µ��¶��®·z���̧��®�����¥��¼���½�z¬¼�̄����|UU�]UXYh]Wa[̂_[YÙ]hZic_ẀYUqc[tU[tYU�YqU»]̂�U�[_[YU
~]̂�Ŷa¦U\]hZYWa_[c]WUm_qrU[tYU\]W[̂_̀[]̂Uhga[UẐ]dcXYU¾¿ÀU]wU[tYUw]ii]qcWxUw]̂haU[]U[tYUpqWŶ�
|{ ÁÂÃÄÀÅU\¡sT��rUÆ wwcX_dc[U�]̂U�YqU»]̂�U¡W[c[cYaU WXU WlUpg[UpwU�[_[YU¡W[c[cYaU~c[tU�]U
¡hZi]lYYarU�t_[U�YqU»]̂�U�[_[YU~]̂�Ŷa¦U\]hZYWa_[c]WU WX§p̂U¢ca_ncic[lUvYWYwc[aUVWaĝ_ẀYU
\]dŶ_xYUVaU�][UÇY�gĉYXÆeÈ¾ÅU\¡sT��rUÆ wwcX_dc[U�t_[U WUpg[spws�[_[YUp̂U�]̂YcxWU¡hZi]lŶU
~]̂�cWxUVWU�YqU»]̂�U�[_[YU¢]YaU�][UÇY�gĉYU�ZỲcwc̀U�YqU»]̂�U�[_[YU~]̂�Ŷa¦U\]hZYWa_[c]WU
 WX§p̂U¢ca_ncic[lUvYWYwc[aUVWaĝ_ẀYU\]dŶ_xYÆU�Yc[tŶU_wwcX_dc[Uhga[UnYUa[_hZYXU_aÛỲYcdYXUnlU
[tYU�YqU»]̂�U�[_[YU~]̂�Ŷa¦U\]hZYWa_[c]WUv]_̂X�eU¾Å

|} ÁÂÃÄÀÅU\s��osTrUÆ\Ŷ[cwc̀_[YU]wU�»�U~]̂�Ŷa¦U\]hZYWa_[c]WUVWaĝ_ẀYU\]dŶ_xYÆU�w]̂UYhZi]lŶaU
cWaĝYXUw]̂Uq]̂�Ŷa¦Ù]hZYWa_[c]WU[t̂]gxtU_UẐcd_[YUcWaĝ_ẀYÙ_̂̂cŶU²U[tYU\]W[̂_̀[]̂¦aUcWaĝ_ẀYU
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TUVVWXVYZ[\]Y\X̂_Y]̀W\YabVZY]bY]̀XYcd̂XVefghYijklmnfYopXdYqbVrYs]U]XYt̂\[VÛTXYu[̂_YvXV]WaWTU]XYbaY
wbVrXV\xYvbZyX̂\U]Wb̂YvbzXVU{XoY|abVYXZy}b~XV\YŴ\[VX_YabVYdbVrXV\xYTbZyX̂\U]Wb̂Y]̀Vb[{̀Y]̀XY
s]U]XYt̂\[VÛTXYu[̂_e�Ygh

�� �����hYstj�kfYovXV]WaWTU]XYbaYwbVrXV\xYvbZyX̂\U]Wb̂YsX}ajt̂\[VÛTXfoYghY�stj���jkfYovXV]WaWTU]XY
baY�UV]WTWyU]Wb̂YŴYwbVrXV\xYvbZyX̂\U]Wb̂Y�Vb[yYsX}ajt̂\[VÛTXY|abVYXZy}b~XV\YyUV]WTWyU]Ŵ{YŴY
{Vb[yY\X}ajŴ\[VÛTXYabVYdbVrXV\xYTbZyX̂\U]Wb̂Y�Y]̀XYvb̂]VUT]bVx\Y�Vb[yYsX}ajt̂\[VÛTXY
�_ZŴW\]VU]bVYZ[\]Y\X̂_Y]̀W\YabVZY]bY]̀XYcd̂XVem

�� ��������������������� ���������
�¡  ����������¢�£�¤����¥�¦§�����£���̈Y©bYTbZy}~YdW]̀Y]̀XYpXdYqbVrYs]U]XYªW\U«W}W]~Y¬X̂XaW]\Y­UdfY]̀XY
vb̂]VUT]bVYZ[\]Y|�eY«XY}X{U}}~YX®XZy]YaVbZYb«]UŴŴ{Y_W\U«W}W]~Y«X̂XaW]\YŴ\[VÛTXYTbzXVU{XfY|keYb«]UŴY
\[T̀YTbzXVU{XYaVbZYŴ\[VÛTXYTUVVWXV\fYbVY|neY«XY\X}ajŴ\[VX_m

�̄  ����������¢�£�¤����°�±���²���±�³�£́��YY©bY_XZb̂\]VU]XYTbZy}WÛTXYdW]̀Y]̀XYpXdYqbVrYs]U]XYªW\U«W}W]~Y
¬X̂XaW]\Y­UdfY]̀XYvb̂]VUT]bVYZ[\]YyVbzW_XYgµ�YbaY]̀XYab}}bdŴ{YabVZ\Y]bY]̀XYcd̂XV¶
�¡ �����h·v̧ jk��fYo�aaW_UzW]YubVYpXdYqbVrY̧ ]̂W]WX\Y�̂_Y�̂~Yc[]YcaYs]U]XY̧ ]̂W]WX\YwW]̀YpbY

Z̧y}b~XX\fY©̀U]YpXdYqbVrYs]U]XYwbVrXV\xYvbZyX̂\U]Wb̂Y�̂_¹cVYªW\U«W}W]~Y¬X̂XaW]\Yt̂\[VÛTXY
vbzXVU{XYt\Ypb]YºX»[WVX_oYghYv̧ jk��fYo�aaW_UzW]Y©̀U]Y�̂Yc[]jcajs]U]XYcVYubVXW{̂Y̧Zy}b~XVY
wbVrŴ{Yt̂YpXdYqbVrYs]U]XYªbX\Ypb]YºX»[WVXYsyXTWaWTYpXdYqbVrYs]U]XYwbVrXV\xYvbZyX̂\U]Wb̂Y
�̂_¹cVYªW\U«W}W]~Y¬X̂XaW]\Yt̂\[VÛTXYvbzXVU{XoY|XW]̀XVYUaaW_UzW]YZ[\]Y«XY\]UZyX_YU\YVXTXWzX_Y«~Y
]̀XYpXdYqbVrYs]U]XYwbVrXV\xYvbZyX̂\U]Wb̂Y¬bUV_e�Ygh

�̄ �����h·ª¬j�k�m�fYovXV]WaWTU]XYbaYªW\U«W}W]~Y¬X̂XaW]\foYghYª¬j¼k�¹¼k½fYovXV]WaWTU]X¹vÛTX}}U]Wb̂YbaY
t̂\[VÛTXoY|]̀XYvb̂]VUT]bVx\YŴ\[VÛTXYTUVVWXVYZ[\]Y\X̂_YXW]̀XVYabVZY]bY]̀XYcd̂XVe�Ygh

�� ª¬j���Y|n¹�¾efYovXV]WaWTU]XYbaYªW\U«W}W]~Y¬X̂XaW]\YsX}ajt̂\[VÛTXmo
�¿ À�Á��³�§��Â���������YYtaY]̀XYvb̂]VUT]bVx\YwbVrYŴzb}zX\ỲÛ_}Ŵ{YbVY_W\][V«ÛTXYbaYU\«X\]b\YbVYb]̀XVY

ÙÃUV_b[\YZU]XVWU}\fY]̀XYvb̂]VUT]bVY\̀U}}YyVbzW_XY«b_W}~YŴÄ[V~YÛ_YyVbyXV]~Y_UZU{XY}WU«W}W]~YŴ\[VÛTXY
Uyy}WTU«}XY]bY\[T̀YbyXVU]Wb̂\fYTbzXVŴ{Y«b]̀Yb̂{bŴ{YbyXVU]Wb̂\YÛ_YyVb_[T]\YÅYTbZy}X]X_YbyXVU]Wb̂\mYY
�Vb_[T]\YÛ_YvbZy}X]X_YcyXVU]Wb̂\YTbzXVU{XYZ[\]Y«XYZUŴ]UŴX_YŴYabVTXYabVYUYZŴWZ[ZYbaY]dbY|keY~XUV\Y
ab}}bdŴ{YuŴU}YvbZy}X]Wb̂YbaY]̀XY�VbÄXT]mYYvbzXVU{XYZ[\]Y«XYabVY}WZW]\Ŷb]Y}X\\Y]̀Û¶
�¡ taYTbzXVX_Y«~Y]̀XYvb̂]VUT]bVx\Y[Z«VX}}U¹X®TX\\Y}WU«W}W]~Yyb}WT~¶
Ækf���f��� �X̂XVU}Y�{{VX{U]X
Ækf���f��� U̧T̀YcTT[VVX̂TXYbVYt̂TW_X̂]¶

�̄ taŶb]YTbzXVX_Y«~Y]̀XYvb̂]VUT]bVx\Y[Z«VX}}U¹X®TX\\Y}WU«W}W]~Yyb}WT~¶
Ælf���f��� �X̂XVU}Y�{{VX{U]X
Ælf���f��� U̧T̀YcTT[VVX̂TXYbVYt̂TW_X̂]¶

�Ç ÈÉ£�����Ê����́��±������������Ê���́��YY©̀XYËviYX®T}[\Wb̂YZ[\]Y«XY_X}X]X_fYÛ_Y]̀XYpUZX_Yt̂\[VX_\YdW}}Y«XY
opÛ[X]YîWb̂YuVXXYsT̀bb}YªW\]VWT]moYÌŴWZ[ZY}WZW]\YUVX¶

Ækf���f��� U̧T̀YcTT[VVX̂TX
Æ¾f���f��� �{{VX{U]X

Í�¡¡�¡���vXV]WaWTU]X\YbaYŴ\[VÛTXYUTTXy]U«}XY]bY]̀XYcd̂XVfY]b{X]̀XVYdW]̀YTbyWX\YbaYU}}YŴ\[VÛTXYyb}WTWX\YyVbT[VX_Y«~Y
]̀XYvb̂]VUT]bVYy[V\[Û]Y]bY]̀W\Y�V]WT}XY��fYŴT}[_Ŵ{fYdW]̀b[]Y}WZW]U]Wb̂fY]XVZ\fYTb̂_W]Wb̂\fY_XT}UVU]Wb̂\fYVW_XV\fYÛ_Y
X̂_bV\XZX̂]\fYZ[\]Y«XY\[«ZW]]X_Y]bY]̀XYvb̂\]V[T]Wb̂YÌÛU{XVYabVY]VÛ\ZW]]U}Y]bY]̀XYcd̂XVfYdW]̀YTbyWX\Y]bY]̀XY
�VT̀W]XT]fYyVWbVY]bYTbZZX̂TXZX̂]YbaY]̀XYwbVrmYYtaYÛ~YbaY]̀XYabVX{bŴ{YŴ\[VÛTXYTbzXVU{X\YUVXYVX»[WVX_Y]bYVXZUŴYŴY
abVTXYUa]XVYaŴU}YyU~ZX̂]fYÛYU__W]Wb̂U}YTXV]WaWTU]XYXzW_X̂TŴ{YTb̂]Ŵ[U]Wb̂YbaY\[T̀YTbzXVU{XYZ[\]Y«XY\[«ZW]]X_YdW]̀Y
]̀XYaŴU}Y�yy}WTU]Wb̂YabVY�U~ZX̂]YU\YVX»[WVX_Y«~YsXT]Wb̂Y½m��mkmkmYt̂abVZU]Wb̂YTb̂TXV̂Ŵ{YVX_[T]Wb̂YbaYTbzXVU{XYZ[\]Y
«XYa[V̂W\̀X_Y«~Y]̀XYvb̂]VUT]bVYdW]̀YVXU\b̂U«}XYyVbZy]̂X\\mYt̂YU__W]Wb̂Y]bY]̀XYvXV]WaWTU]X\YbaYt̂\[VÛTXYÛ_Y
UTTbZyÛ~Ŵ{Y_bT[ZX̂]\fY]̀XYvb̂]VUT]bVY\̀U}}YyVbzW_XY]bY]̀XYvXV]WaWTU]XYÎb}_XV\fYb̂YUY]WZX}~Y«U\W\fYTbyWX\YbaYÛ~Y
\[«\X»[X̂]}~YW\\[X_YX̂_bV\XZX̂]\Y]̀U]YUZX̂_YÛ~YTbzXVU{X\YbVY}WZW]\mYYt̂YU__W]Wb̂¶
�¡ ovXV]WaWTU]XYÎb}_XV\oYUVXY]̀XYpÛ[X]YîWb̂YuVXXYsT̀bb}YªW\]VWT]fY���Yv̀[VT̀Ys]VXX]fYpÛ[X]fYpqf��½�¾YY
�̄ vbzXVU{X\YVXa}XT]X_YŴYTXV]WaWTU]X\YbaYŴ\[VÛTXYÛ_Y[̂_XV}~Ŵ{Yyb}WTWX\YZ[\]YTbZy}~YdW]̀YU}}YVX»[WVXZX̂]\YbaY
]̀W\Y�V]WT}XY��m

�� �}}YŴ\[VÛTXY_bT[ZX̂]\YZ[\]Y«XYX®XT[]X_YdW]̀YÏÐÑÒÓÔÕÖ×ØY\W{̂U][VX\m
�Ù �}}YVX»[WVX_Y}WU«W}W]~Yyb}WTWX\YZ[\]Y«XYX̂_bV\X_Y]bYyVbzW_XY]̀U]YÛ~Ypb]WTXYbaYvÛTX}}U]Wb̂YbVYpb]WTXYbaY
pb̂jºX̂XdU}Y{WzX̂Y]bY]̀XYuWV\]YpUZX_Yt̂\[VX_YZ[\]YU}\bY«XY{WzX̂Y]bY]̀XY�__W]Wb̂U}Yt̂\[VX_\YW_X̂]WaWX_YŴY
sXT]Wb̂Y��m�m¾mYYÚgÛ��Ü·gÝ·ÜÞß�·�µàghÜ�á�µ�Ü·áÞÜ�·â�·ÝÞhµ�Ü��à·�g·���·Ú�h��Ý�ßã��·ägåà�hÜæ

�� uUW}[VXYbaY]̀XYcd̂XVY]bYb«ÄXT]Y]bY]̀XYvb̂]VUT]bVx\YaUW}[VXY]bYa[V̂W\̀YUYTXV]WaWTU]XYbVYb]̀XVYXzW_X̂TXYbaYVX»[WVX_Y
Ŵ\[VÛTXYTbzXVU{X\fYbVY]bYb«ÄXT]Y]bYÛ~Y_XaXT]YŴY\[T̀YTXV]WaWTU]XYbVYb]̀XVYXzW_X̂TXfYbVY]bY_XZÛ_YVXTXWy]YbaY
\[T̀YTXV]WaWTU]XYbVYb]̀XVYXzW_X̂TXfYW\Ŷb]YUYdUWzXVYbaY]̀XYvb̂]VUT]bVx\Yb«}W{U]Wb̂Y]bYa[V̂W\̀Y]̀XYVX»[WVX_Y
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TUVWXYUZ[\Z]̂[XY_[V̀\\aWXbc[Xd]X[e\U]bcTU_\Z]UbYTU[f\TU\bcTV\gXbTZh[\ii\Tdj]V[V\]U\bc[\klU[X\Y\fWbm\]X\
]nhT_YbT]U\b]\X[̂T[l\YUm\Z[XbToTZYb[V\]X\]bc[X\[̂Tf[UZ[\]o\TUVWXYUZ[\Z]̂[XY_[V\]X\b]\TVVW[\YUm\o]XdYh\YjjX]̂Yh\
]X\YZZ[jbYUZ[\]o\VWZc\[̂Tf[UZ[e\bc[\fWbm\YUf\]nhT_YbT]U\]o\bc[\p]UbXYZb]X\n[TU_\b]\jX]̂Tf[\TUVWXYUZ[\d[[bTU_\
bc[\X[qWTX[d[UbV\]o\bcTV\gXbTZh[\ii\X[_YXfh[VV\]o\YUm\X[̂T[l\]X\hYZr\]o\X[̂T[l\nm\bc[\klU[X\]o\bc[\
p]UbXYZb]XsV\[̂Tf[UZ[\]o\TUVWXYUZ[̀

tu vc[\p]UbXYZb]XsV\hTYnThTbm\b]\YUf\TUf[dUToTZYbT]U\]o\bc[\klU[X\TV\U]b\X[hT[̂[f\]X\fTdTUTVc[f\nm\bc[\p]UbXYZb]X\
V[ZWXTU_\TUVWXYUZ[\Z]̂[XY_[\TU\YZZ]XfYUZ[\lTbc\bcTV\gXbTZh[\iì\gUm\YZrU]lh[f_[d[Ub\]o\X[Z[Tjb\]oe\]X\hYZr\
]o\]nw[ZbT]U\nm\bc[\klU[X\b]e\bc[\p]UbXYZb]XsV\[̂Tf[UZ[\]o\X[qWTX[f\TUVWXYUZ[\Z]̂[XY_[\TV\U]b\YZZ[jbYUZ[\TU\
YUm\lYm\]o\YUm\f[oTZT[UZT[V\TU\bc[\p]UbXYZb]XsV\TUVWXYUZ[\Z]̂[XY_[̀

xyzztzt{\|}}~�~����y������}�
xyzztzt{tz\\�]hTZT[V\]o\TUVWXYUZ[\X[qWTX[f\WUf[X\�[ZbT]UV\iìì�̀i\�p]dd[XZTYh\�[U[XYh\�TYnThTbm�e\iìì�̀�\
�gWb]d]nTh[\�TYnThTbm�e\iìì�̀�\���Z[VV\�TYnThTbm\YUf�]X\�dnX[hhY\�TYnThTbm�e\YUf\iìì�̀�\��Y�YXf]WV\�Yb[XTYhV\�\To\
YjjhTZYnh[�\dWVb\YhV]\Yjjhm\b]\bc[\o]hh]lTU_\YV\gffTbT]UYh\�UVWX[fV\]U\Y\jXTdYXm\YUf\U]U�Z]UbXTnWb]Xm\nYVTVe\lTbc\bc[\
o]hh]lTU_\f[VT_UYbT]Ue\WUYhb[X[f�

�YUW[b\�UT]U\aX[[\�Zc]]h\�TVbXTZb\YUf\bc[TX\X[Vj[ZbT̂[\[djh]m[[Ve\TUb[XTd\YfdTUTVbXYb]XVe\YWbc]XT�[f\
]̂hWUb[[XVe\Z]ddTbb[[\d[dn[XVe\VbWf[Ub\b[YZc[XVe\YW�ThTYXm\TUVbXWZb]XVe\d[dn[XV\]o\bc[\�]YXf\]o\�fWZYbT]Ue\
YUf\Z]UVWhbYUbV\�bc[\ �TVbXTZb\�Uf[dUTb[[V �¡\¢�£\gXZcTb[ZbVe\�p\YUf\TbV\Z]UVWhbYUbV\� �[VT_U[XV �e\YUf\
¤YZ]nV\� p]UVbXWZbT]U\�YUY_[X �e\fWXTU_\n]bc\]U_]TU_\YUf\Z]djh[b[\]j[XYbT]UV̀\vc[\YffTbT]UYh\TUVWX[f\
Z]̂[XY_[\jX]̂Tf[f\VcYhh\U]b\jX[ZhWf[\Z]̂[XY_[\TU\oŶ]X\]o\bc[\YUm\�TVbXTZb\�Uf[dUTb[[Ve\�[VT_U[XVe\]X\
p]UVbXWZbT]U\�YUY_[Xe\nYV[f\]U\TbV\hYZr\]o\jXT̂Tbm\lTbc\p]UbXYZb]X\]X\]bc[X\bcTXf\jYXbm\YffTbT]UYh\TUVWX[f̀\
aWXbc[Xe\VWZc\Z]̂[XY_[\VcYhh\U]b\[�ZhWf[\]X\f[Um\Z]̂[XY_[\b]\�TVbXTZb\�Uf[dUTb[[Ve\�[VT_U[XVe\]X\bc[\
p]UVbXWZbT]U\�YUY_[X\]U\bc[\nYVTV\bcYb\bc[\UYd[f\TUVWX[f\p]UbXYZb]XsV\¥]Xr\]X\]j[XYbT]UV\YX[\U]b\
j[Xo]Xd[f\fTX[Zbhm\o]X\bc[\�TVbXTZb\�Uf[dUTb[[Ve\�[VT_U[XVe\]X\p]UVbXWZbT]U\�YUY_[X\]X\]bc[X\bcTXf\jYXbm\
YffTbT]UYh\TUVWX[f̀

xyzztzt{t¦y§�̈���©�yª̈~}��«�t\\gffTbT]UYh\�UVWX[f\Z]̂[XY_[\dWVb\n[\[oo[Zb[f\bcX]W_c\bc[\WV[\]o\¬­®̄¬°\��k\a]Xd\p�\
�±\i±\ii\²³\́°\a]XdV\p�\�±\i±\±µ\i�\¶·̧\p�\�±\�¹\±µ\i�\®́º¬®̄¬°̀\\a]Xd\p�\�±\i±\±µ\i�\Yh]U[\TV\U]b\YZZ[jbYnh[̀\
p[XbToTZYb[V\]o\�UVWXYUZ[\dWVb\Zh[YXhm\VbYb[\c]l\Z]̂[XY_[\TV\[oo[Zb[f\TU\bc[\��Z[VV��dnX[hhY\�TYnThTbm\hYm[X̀\\
p[XbToTZYb[V\]o\�UVWXYUZ[\dWVb\Vc]l\bc[\o]Xd\UWdn[XV\WV[f\b]\[oo[Zb\Yhh\]o\bc[\gffTbT]UYh\�UVWX[f\Z]̂[XY_[V̀\\g\Z]jm\
]o\bc[\YZbWYh\j]hTZm\hYU_WY_[\]X\[Uf]XV[d[Ub\bcYb\[oo[ZbV\bcTV\Z]̂[XY_[\TU\[YZc\j]hTZm\dWVb\n[\jX]̂Tf[f\b]\bc[\klU[X\\
YUf\p]UVbXWZbT]U\�YUY_[X\lTbc\bc[\p[XbToTZYb[\]o\�UVWXYUZ[̀\�U\bc[\[̂[Ub\p]UbXYZb]X\TV\WUYnh[\b]\jX]ZWX[\VWZc\
Z]̂[XY_[\Vj[ZToTZYhhm\UYdTU_\bc[\ �TVbXTZb\�Uf[dUTb[[Ve \ �[VT_U[XVe \ p]UVbXWZbT]U\�YUY_[Xe \]X\YUm\]bc[X\bcTXf\
jYXbm\YV\YU\YffTbT]UYh\TUVWX[f\YV\X[qWTX[f\Yn]̂[e\p]UbXYZb]X\VcYhh\U]bTom\bc[\klU[X\YUf\p]UVbXWZbT]U\�YUY_[X\jXT]X\b]\
Z]dd[UZTU_\¥]Xr\YUf\VcYhh\U]b\jX]Z[[f\lTbc\YUm\¥]Xr\WUbTh\YWbc]XT�[f\nm\bc[\klU[X\b]\f]\V]̀\

xyzztzt{t»\¼�y½��~��«�y��y¾¿����À~�©y¿��Át¾\\vc[\p]UbXYZb]X\YZrU]lh[f_[V\bcYb\ a]hh]lTU_\a]Xd \l]XfTU_\_[U[XYhhm\
f][V\U]b\d[[b\bc[\jXTdYXm\YUf\U]U�Z]UbXTnWb]Xm\Z]̂[XY_[\X[qWTX[d[Ub\o]X\gffTbT]UYh\�UVWX[fVe\YUf\bcYb\bc[\Z]̂[XY_[\
jXTdYZm\YVj[Zb\]o\gffTbT]UYh\�UVWX[f\Z]̂[XY_[\TV\bmjTZYhhm\YffX[VV[f\TU\bc[\ kbc[X\�UVWXYUZ[ \jX]̂TVT]UV\]o\Y\j]hTZmsV\
 p]UfTbT]UV \V[ZbT]Ue\YUf\]ob[U\X[qWTX[V\YU\Yd[UfTU_\[Uf]XV[d[Ub\b]\[oo[Zb\Z]̂[XY_[\]U\Y\jXTdYXm\YUf\
U]U�Z]UbXTnWb]Xm\nYVTV̀\\vc[\p]UbXYZb]X\bc[X[o]X[\dWVb\jX]̂Tf[\VWZc\[Uf]XV[d[UbV\b]\bc[\klU[Xe\]X\]bc[X\
f]ZWd[UbYbT]U\YZZ[jbYnh[\b]\bc[\klU[X\[̂Tf[UZTU_\bcYb\bc[\jXTdYXm\YUf\U]U�Z]UbXTnWb]Xm\Z]̂[XY_[\X[qWTX[d[UbV\YX[\
d[b\YV\b]\Yhh\j]hTZT[V\o]X\lcTZc\bc[m\YX[\X[qWTX[f\WUf[X\�[ZbT]U\iìµ̀ìì

xyzztztÂ\¼��Á��yªÃÄ~���~��Å½���À��t\\¥c[U\YUm\X[qWTX[f\TUVWXYUZ[\TV\b]\[�jTX[\fW[\b]\Y\U]XdYh\[�jTXYbT]U\]X\X[U[lYh\
fYb[e\bc[\p]UbXYZb]X\VcYhh\VWjjhm\bc[\klU[Xe\Yb\h[YVb\b[U\�i±�\fYmV\jXT]X\b]\[Tbc[X\VWZc\fYb[e\TU\YffTbT]U\b]\p[XbToTZYb[V\]o\
�UVWXYUZ[e\lTbc\[Tbc[X\�i�\Z]jT[V\]o\Yhh\X[U[l[f\TUVWXYUZ[\j]hTZT[Ve\TUZhWfTU_e\lTbc]Wb\hTdTbYbT]Ue\b[XdVe\Z]UfTbT]UVe\
f[ZhYXYbT]UVe\XTf[XVe\YUf\[Uf]XV[d[UbV\[̂Tf[UZTU_\Z]UbTUWYbT]U\]o\Yhh\Z]̂[XY_[V\TU\bc[\VYd[\dYUU[Xe\hTdTbV\]o\
jX]b[ZbT]Ue\YUf\VZ]j[V\]o\Z]̂[XY_[\YV\lYV\jX]̂Tf[f\nm\bc[\jX[̂T]WV\j]hTZme\]X\���\To\YZZ[jbYnh[\b]\bc[\klU[Xe\Yhh\
f[ZhYXYbT]U\jY_[Ve\dYUfYb]Xm\XTf[XVe\YUf�]X\[Uf]XV[d[UbV\bcYb\Zh[YXhm\[̂Tf[UZ[\bc[\Z]UbTUWYbT]U\]o\Yhh\Z]̂[XY_[V\TU\bc[\
VYd[\dYUU[Xe\hTdTbV\]o\jX]b[ZbT]Ue\YUf\VZ]j[\]o\Z]̂[XY_[\YV\jX]̂Tf[f\nm\bc[\jX[̂T]WV\j]hTZm̀

xyzztztuÆÇ�È«�����«����t\\vc[\p]UbXYZb]X\VcYhh\ZYWV[\[YZc\�WnZ]UbXYZb]X\b]\�i�\jX]ZWX[\TUVWXYUZ[\fWXTU_\bc[\hTo[\]o\TbV\
�WnZ]UbXYZb\]X\�Wn�VWnZ]UbXYZb\bc[\VYd[\TUVWXYUZ[V\YV\YX[\X[qWTX[f\]o\bc[\p]UbXYZb]X\YV\j[X\bcTV\gXbTZh[\iie\\YUf\���\
ZYWV[\bc[\TVVW[XV\]o\bc]V[\TUVWXYUZ[\j]hTZT[V\b]\UYd[\bc[\gffTbT]UYh\�UVWX[fV\YV\gffTbT]UYh\�UVWX[fV\WUf[X\[YZc\
�WnZ]UbXYZb]XsV\Z]djX[c[UVT̂[\_[U[XYhe\YWb]d]nTh[e\[�Z[VV�WdnX[hhYe\YUf\cY�YXf]WV\dYb[XTYhV\hTYnThTbm\j]hTZT[V̀\\vc[\
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STTUVUWXYZ[\X]̂_̀T[̀XTW_]̀àXV[UXbẐT̀T[UX[̀Ybc[]̂bc[d̂ebWXV_YbVW_f][gWZUbÙ][â ]V[]VYV̀[VcYV[bWh̀_Yì[U][YjjW_T̀T[VW[
YZZ[STTUVUWXYZ[\X]̂_̀T][kUVc[_̀]g̀bV[VW[YXl[YXT[YZZ[bZYUa][Y_U]UXi[ŴV[Wj[Wg̀_YVUWX][g̀_jW_àT[el[W_[WX[ècYZj[Wj[Vc̀[
mWXV_YbVW_n[[\j[Vc̀[STTUVUWXYZ[\X]̂_̀T][cYh̀[WVc̀_[UX]̂_YXb̀[WVc̀_kU]̀[YggZUbYeZ̀[VW[Y[ZW]]o[]̂bc[WVc̀_[UX]̂_YXb̀[kUZZ[
WXZl[YggZlo[Uj[YV[YZZo[WX[YX[̀pb̀]][W_[bWXVUXìXV[eY]U]n[[qc̀[YaŴXV[Wj[̀Ybc[d̂ebWXV_YbVW_f][UX]̂_̀_]f[ZUYeUZUVl[̂XT̀_[
Ỳbc[]̂bc[UX]̂_YXb̀[gWZUbl[kUZZ[XWV[è[_̀T̂b̀T[el[Vc̀[̀pU]V̀Xb̀[Wj[]̂bc[WVc̀_[UX]̂_YXb̀n

rsttutuvwxyz{|s}z~�|{|s��~~s����{z�~u[[\X[Vc̀[̀h̀XV[Vc̀[�kX̀_f][UX]̂_̀_�]�[aY�̀�]�[YXl[gYlàXV[VWkY_T[YXl[ZW]][
bWh̀_̀T[̂XT̀_[YXl[gWZUbl[Wj[UX]̂_YXb̀[Vc̀[mWXV_YbVW_[U][_̀�̂U_̀T[VW[g_Wb̂_̀[̂XT̀_[VcU][S_VUbZ̀[��o[Vc̀[�kX̀_f][
UX]̂_̀_�]�[Y_̀[]̂e_WiYV̀T[VW[YZZ[Wj[Vc̀[mWXV_YbVW_f][_UicV][Wj[_̀bWh̀_l[YiYUX]V[YXl[g̀_]WX[W_[W_iYXU�YVUWX[UXbẐTUXio[êV[
XWV[ZUaUV̀T[VWo[Vc̀[mWXV_YbVW_f][UX]̂_̀_�]�o[YXT[Vc̀[mWXV_YbVW_[]cYZZ[̀p̀b̂V̀[YXT[T̀ZUh̀_[YZZ[UX]V_̂àXV]o[gYg̀_]o[YXT[
kcYV̀h̀_[̀Z]̀[U][X̀b̀]]Y_l[VW[]̀b̂_̀[VcW]̀[_UicV]n[[qc̀[mWXV_YbVW_[]cYZZ[TW[XWVcUXi[YjV̀_[Vc̀[gYlàXV[Wj[YXl[TYaYì][VW[
g_̀�̂TUb̀[VcW]̀[_UicV]n

rsttu�sxyz{|�~s���������s}z~�|�z�{
qc̀[�kX̀_[]cYZZ[ĝ_bcY]̀[YXT[aYUXVYUX[Vc̀[�kX̀_f][̂]̂YZ[ZUYeUZUVl[UX]̂_YXb̀n[qc̀[�kX̀_[aYl[YZ]Wo[YV[UV][]WZ̀[WgVUWXo[
ĝ_bcY]̀[YXT[aYUXVYUX[WVc̀_[UX]̂_YXb̀[jW_[g_WV̀bVUWX[YiYUX]V[bZYUa][VcYV[aYl[Y_U]̀[j_Wa[Wg̀_YVUWX][̂XT̀_[Vc̀[mWXV_YbV[
�Wb̂àXV]n[qc̀[mWXV_YbVW_[U][XWV[_̀]gWX]UeZ̀[jW_[ĝ_bcY]UXi[YXT[aYUXVYUXUXi[]̂bc[WgVUWXYZ[�kX̀_f][ZUYeUZUVl[
UX]̂_YXb̀[̂XZ̀]][]g̀bUjUbYZZl[_̀�̂U_̀T[UX[Vc̀[mWXV_YbV[�Wb̂àXV]n[�̀UVc̀_[Vc̀[�kX̀_f][̂]̂YZ[ZUYeUZUVl[UX]̂_YXb̀[XW_[
YXl[WVc̀_[UX]̂_YXb̀[WeVYUX̀T[el[Vc̀[�kX̀_[_̀T̂b̀][W_[WVc̀_kU]̀[Yjj̀bV][Vc̀[mWXV_YbVW_f][UX]̂_YXb̀[_̀�̂U_̀àXV][̂XT̀_[
d̀bVUWX[��n�n[

������������ ¡¢¡£¡ ¤
rsttu¥s�|�¦{|��s}z~�|�z�{
rsttu¥ut[§XZ̀]][WVc̀_kU]̀[g_WhUT̀To[Vc̀[�kX̀_[]cYZZ[ĝ_bcY]̀[YXT[aYUXVYUXo[UX[Y[bWagYXl[W_[bWagYXÙ][ZYkĵZZl[
ŶVcW_U�̀T[VW[TW[ê]UX̀]][UX[Vc̀[dVYV̀[Wj[�̀k[̈W_�o[g_Wg̀_Vl[UX]̂_YXb̀[WX[Y[_̀gZYb̀àXV[bW]V[eY]U]n[d̂bc[g_Wg̀_Vl[
UX]̂_YXb̀[kUZZ[è[aYUXVYUX̀To[̂XZ̀]][WVc̀_kU]̀[g_WhUT̀T[UX[Vc̀[mWXV_YbV[�Wb̂àXV][W_[WVc̀_kU]̀[Yi_̀̀T[UX[k_UVUXi[el[
YZZ[g̀_]WX][YXT[̀XVUVÙ][kcW[Y_̀[èX̀jUbUY_Ù][Wj[]̂bc[UX]̂_YXb̀o[̂XVUZ[jUXYZ[gYlàXV[U][aYT̀[Y][g_WhUT̀T[UX[d̀bVUWX[
©n�ª[W_[̂XVUZ[XW[g̀_]WX[W_[̀XVUVl[WVc̀_[VcYX[Vc̀[�kX̀_[cY][YX[UX]̂_YeZ̀[UXV̀_̀]V[UX[Vc̀[g_Wg̀_Vl[_̀�̂U_̀T[el[VcU][d̀bVUWX[
��n«[VW[è[bWh̀_̀To[kcUbc̀h̀_[U][ZYV̀_n[qcU][UX]̂_YXb̀[kUZZ[UXbẐT̀[UXV̀_̀]V][Wj[Vc̀[�kX̀_o[mWXV_YbVW_o[d̂ebWXV_YbVW_]o[
YXT[d̂e¬]̂ebWXV_YbVW_][UX[Vc̀[­_W�̀bVn

rsttu¥utut[­_Wg̀_Vl[UX]̂_YXb̀[kUZZ[è[WX[Y[êUZT̀_f][_U]�o[®YZZ¬_U]�o®[W_[̀�̂UhYZ̀XV[gWZUbl[jW_a[YXT[UXbẐT̀o[kUVcŴV[
ZUaUVYVUWXo[UX]̂_YXb̀[YiYUX]V[Vc̀[g̀_UZ][Wj[jU_̀[�kUVc[̀pV̀XT̀T[bWh̀_Yì�[YXT[gcl]UbYZ[ZW]][W_[TYaYì[UXbẐTUXio[kUVcŴV[
T̂gZUbYVUWX[Wj[bWh̀_Yìo[Vc̀jVo[hYXTYZU]ao[aYZUbUŴ][aU]bcÙjo[bWZZYg]̀o[̀Y_Vc�̂Y�̀o[jZWWTo[kUXT]VW_ao[jYZ]̀kW_�o[
V̀]VUXi[YXT[]VY_V̂go[V̀agW_Y_l[êUZTUXi]o[YXT[T̀e_U][_̀aWhYZ[UXbẐTUXi[T̀aWZUVUWX[WbbY]UWX̀T[el[̀XjW_b̀àXV[Wj[YXl[
YggZUbYeZ̀[Z̀iYZ[_̀�̂U_̀àXV]o[YXT[kUZZ[bWh̀_[_̀Y]WXYeZ̀[bWag̀X]YVUWX[jW_[Vc̀[S_bcUV̀bVf]o[mWXV_YbVW_f]o[YXT[
mWX]V_̂bVUWX[̄YXYì_f][]̀_hUb̀][YXT[̀pg̀X]̀][_̀�̂U_̀T[Y][Y[_̀]̂ZV[Wj[]̂bc[UX]̂_̀T[ZW]]n[mWh̀_Yì[jW_[WVc̀_[g̀_UZ][U][XWV[
_̀�̂U_̀T[̂XZ̀]][WVc̀_kU]̀[g_WhUT̀T[UX[Vc̀[mWXV_YbV[�Wb̂àXV]n[qc̀[jW_a[Wj[gWZUbl[jW_[VcU][bWh̀_Yì[]cYZZ[è[
mWagZ̀V̀T[°YẐ̀n

rsttu¥ututut[mWXV_YbVW_[U][_̀]gWX]UeZ̀[jW_[YZZ[VWWZ]o[̀�̂UgàXVo[aYV̀_UYZ]o[±W_�o[̀Vbno[̂XVUZ[d̂e]VYXVUYZ[mWagZ̀VUWX[YXT[
gW]]̀]]UWX[el[�kX̀_n[qc̀[mWXV_YbVW_[]cYZZ[g_WhUT̀[UX]̂_YXb̀[jW_[Vc̀jV[Y][c̀[aYl[_̀�̂U_̀[jW_[cUa]̀Zjo[cU][
]̂ebWXV_YbVW_]o[YXT[cU][̀agZWl̀ ]̀f[g_WV̀bVUWXn[qc̀[UX]̂_YXb̀[bWh̀_Yì[_̀j̀__̀T[VW[UX[VcU][]̂egY_Yi_Ygc[]cYZZ[è[UX[
YbbW_TYXb̀[kUVc[Y[]VYXTY_T[²̂UZT̀_f][³U]�[­WZUbl[̂]̀T[UX[Vc̀[dVYV̀[Wj[�̀k[̈W_�n

rsttu¥utu�[qc̀[mWXV_YbVW_[]cYZZ[g_WhUT̀[UX]̂_YXb̀[bWh̀_Yì[jW_[gW_VUWX][Wj[Vc̀[±W_�[]VW_̀T[Wjj[Vc̀[]UV̀o[UX[V_YX]UV[YXT[
]VW_̀T[WX[Vc̀[]UV̀[êV[XWV[UXbW_gW_YV̀T[UXVW[Vc̀[±W_�[Y][ĵZZ[_̀gZYb̀àXV[bW]V[eY]U][kUVcŴV[hWẐXVY_l[T̀T̂bVUeZ̀n[qc̀[
mWXV_YbVW_[]cYZZ[g_WhUT̀[m̀_VUjUbYV̀[bWgÙ][VW[Vc̀[mWX]V_̂bVUWX[̄YXYì_[]cWkUXi[Vc̀[bWh̀_Yì[jW_[Vc̀U_[aYV̀_UYZ][UX[
V_YX]UV[W_[]VW_̀T[Wjj[]UV̀n

rsttu¥utu¥[\j[Vc̀[g_Wg̀_Vl[UX]̂_YXb̀[_̀�̂U_̀][T̀T̂bVUeZ̀]o[Vc̀[�kX̀_[]cYZZ[gYl[bW]V][XWV[bWh̀_̀T[èbŶ]̀[Wj[]̂bc[
T̀T̂bVUeZ̀]n[

rsttu¥utú[qc̀[g_Wg̀_Vl[UX]̂_YXb̀[kUZZ[bWh̀_[gW_VUWX][Wj[Vc̀[±W_�[]VW_̀T[Wjj[Vc̀[]UV̀o[YXT[YZ]W[gW_VUWX][Wj[Vc̀[±W_�[UX[
V_YX]UVn[qc̀[UX]̂_YXb̀[_̀�̂U_̀T[el[VcU][d̀bVUWX[��n«[kUZZ[XWVo[cWk̀h̀_o[bWh̀_[aYbcUX̀_lo[VWWZ]o[̀�̂UgàXVo[h̀cUbZ̀]o[
]cYXVÙ]o[VWWZ[cŴ]̀]o[V_YUZ̀_]o[W_[WVc̀_[V̀agW_Y_l[W_[g̀_aYX̀XV[]V_̂bV̂_̀][WkX̀T[W_[_̀XV̀T[el[Vc̀[mWXV_YbVW_o[Y[
d̂ebWXV_YbVW_o[W_[Y[d̂e¬]̂ebWXV_YbVW_o[W_[Vc̀U_[̀agZWl̀ ]̀o[̂VUZU�̀T[UX[g̀_jW_aYXb̀[Wj[Vc̀[±W_�[êV[XWV[UXbW_gW_YV̀T[
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TUVWXVYZX[Z\]̂UZUVXT][\W_Z]ZUV̀aXbYZXcWUV\̂dVW\XT̀X̀WeZefX\Z̀[WÙTgeZXhW\X̂eeX̀idYXTVZ]̀XWhXTV̀XWjUX̂UkX̂UfXiUkZ\XTV̀X
dWUV\WeaXbYZXcWUV\̂dVW\X̀ŶeelX̂VXVYZXcWUV\̂dVW\m̀XWjUXZn[ZÙZlX[\W_TkZXTÙi\̂UdZXdW_Z\̂oZXhW\X̂eeXWhXVYZXTVZ]̀X
kZ̀d\TgZkXTUXVYT̀XpZdVTWUXqqaraqaslXjYTdYXT̀X̀igtZdVXVWXVYZX[\W_T̀TWÙXWhXpZdVTWUXqqaraua

vwxxyzyxy{X|̂\VT̂eXWddi[̂UdfXW\XìZXTUX̂ddW\k̂UdZXjTVYXpZdVTWUX}a}X]̂fXUWVXdW]]ZUdZXiUVTeXVYZXTÙi\̂UdZXdW][̂UfXW\X
dW][̂UTZ̀X[\W_TkTUoX[\W[Z\VfXTÙi\̂UdZXdWÙZUVXVWX̀idYX[̂\VT̂eXWddi[̂UdfXW\XìZXgfXZUkW\̀Z]ZUVXW\XWVYZ\jT̀ZaXbYZX
~jUZ\X̂UkXVYZXcWUV\̂dVW\X̀ŶeeXV̂�ZX\Ẑ ẀÛgeZX̀VZ[̀XVWXWgV̂TUXdWÙZUVXWhXVYZXTÙi\̂UdZXdW][̂UfXW\XdW][̂UTZ̀X̂UkX
Ỳ̂eelXjTVYWiVX]iVîeXj\TVVZUXdWÙZUVlXV̂�ZXUWX̂dVTWUXjTVYX\Z̀[ZdVXVWX[̂\VT̂eXWddi[̂UdfXW\XìZXVŶVXjWiekXd̂ìZX
d̂UdZeêVTWUlXê[̀ZlXW\X\ZkidVTWUXWhXTÙi\̂UdZa

vwxxyzyxy�XbYZX~jUZ\X̀ŶeeXUWVXgZX\Z̀[WÙTgeZXVWXW\XhW\XVYZXcWUV\̂dVW\XW\XpigdWUV\̂dVW\X̂ôTÙVX̂UfXeẀ X̀gfXhT\ZlX
eToYVUTUolXZnVZUkZkXdW_Z\̂oZlX̂eeX\T̀�lXVYZhVXW\X_̂Uk̂eT̀]X̂UkX]̂eTdTWìX]T̀dYTZhlXW\X̂UfXVWWèlXZ�iT[]ZUVlX_ZYTdeZ̀lX
Ỳ̂UVTZ̀lXVWWeXYWìZ̀lXV\̂TeZ\̀XW\XWVYZ\XVZ][W\̂\fXW\X[Z\]̂UZUVX̀V\idVi\Z̀XjYZ\Z_Z\XeWd̂VZkX̂UkXWjUZkXgfXVYZX
cWUV\̂dVW\lXpigdWUV\̂dVW\̀lXVYZT\XZ][eWfZZ̀XW\X̂oZUV̀a

vwxxyzyxy�XbYZXhW\]XWhX[WeTdfXhW\XVYZXdW_Z\̂oZX\Z�iT\ZkXgfXqqaraqX̀ŶeeXgZXcW][eZVZkX�̂eiZa

vwxxyzy�w������w���w���������w���������yXbYZX~jUZ\lXThX̂[[eTd̂geZXVWXVYZX�W\�X̂UkX̂VXTV̀X̀WeZXW[VTWUlX]̂fX[i\dŶ Z̀X̂UkX
]̂TUV̂TUXgWTeZ\X̂UkX]̂dYTUZ\fXTÙi\̂UdZXW\X̀ŶeeXkWX̀WXThX\Z�iT\ZkXgfXêjlXjYTdYX̀ŶeeX̀[ZdThTd̂eefXdW_Z\X̀idYXTÙi\ZkX
WgtZdV̀Xki\TUoXTÙV̂eêVTWUX̂UkXiUVTeXhTÛeX̂ddZ[V̂UdZXgfXVYZX~jUZ\aXXbYT̀XTÙi\̂UdZXjTeeXTUdeikZXTUVZ\Z̀V̀XWhXVYZX~jUZ\lX
cWÙV\idVTWUX� Û̂oZ\lXcWUV\̂dVW\lXpigdWUV\̂dVW\̀X̂UkXpig�̀igdWUV\̂dVW\̀XTUXVYZX�W\�aX

vwxxyzyzw�������������w�������y

vwxxyzy�X�hXVYZXcWUV\̂dVW\X\Z�iZ̀V̀XTUXj\TVTUoXVŶVXTÙi\̂UdZXhW\X\T̀�̀XWVYZ\XVŶUXVYẀZXkZ̀d\TgZkXTUXVYT̀XpZdVTWUXqqarXW\X
WVYZ\X̀[ZdT̂eXd̂ìZ̀XWhXeẀ X̀gZXTUdeikZkXTUXVYZX[\W[Z\VfXTÙi\̂UdZX[WeTdflXVYZX~jUZ\X̀ŶeelXThX[Ẁ T̀geZlXTUdeikZX̀idYX
TÙi\̂UdZlX̂UkXVYZXdẀVXhW\XTVXjTeeXgZXdŶ\oZkXVWXVYZXcWUV\̂dVW\XgfX̂[[\W[\T̂VZXcŶUoZX~\kZ\a

vwxxyzy{X�������������w�������a

vwxxyzy�X�[WUXVYZXcWUV\̂dVW\m̀X\Z�iZ̀VlXVYZX~jUZ\XjTeeX[\W_TkZXdW[TZ̀XWhXẐdYX[WeTdfXVŶVXTUdeikZ̀XTÙi\̂UdZX
dW_Z\̂oZ̀X\Z�iT\ZkXgfXVYT̀XpZdVTWUXqqaraX�̂dYX[WeTdfX̀ŶeeXdWUV̂TUX̂eeXoZUZ\̂eefX̂[[eTd̂geZXdWUkTVTWÙlXkZhTUTVTWÙlX
ZndeìTWÙX̂UkXZUkW\̀Z]ZUV̀X\ZêVZkXVWXVYT̀X|\WtZdVaX

vwxxyzy�w�������w� w¡�¢��£�����yXbYZX~jUZ\X̂UkXcWUV\̂dVW\XĵT_ZX̂eeX\ToYV̀X̂ôTÙVX¤q¥XẐdYXWVYZ\X̂UkX̂UfXWhXVYZT\X
\Z̀[ZdVT_ZX̀igdWUV\̂dVW\̀lX̀ig�̀igdWUV\̂dVW\̀lX̂oZUV̀X̂UkXZ][eWfZZ̀lX̂UkX¤¦¥XVYZXcWÙV\idVTWUX� Û̂oZ\lXcWÙV\idVTWUX
� Û̂oZ\m̀XdWÙieV̂UV̀lX§\dYTVZdVlX§\dYTVZdVm̀XdWÙieV̂UV̀lX̀Z[̂\̂VZXdWUV\̂dVW\̀XkZ̀d\TgZkXTUX§\VTdeZẌlXThX̂UflX̂UkX̂UfX
WhXVYZT\X\Z̀[ZdVT_ZX̀igdWUV\̂dVW\̀lX̀ig�̀igdWUV\̂dVW\̀lX̂oZUV̀lX̂UkXZ][eWfZZ̀lXhW\Xk̂]̂oZ̀Xd̂ìZkXgfXhT\ZXW\XWVYZ\X
d̂ìZ̀XWhXeẀ X̀VWXVYZXZnVZUVXWhX[\WdZZk̀XiUkZ\X[\W[Z\VfXTÙi\̂UdZXWgV̂TUZkX[i\̀îUVXVWXVYT̀XpZdVTWUXqqarXW\XWVYZ\X
[\W[Z\VfXTÙi\̂UdZX̂[[eTd̂geZXVWXVYZX�W\�lXZndZ[VX̀idYX\ToYV̀X̂̀XVYZX~jUZ\X̂UkXcWUV\̂dVW\X]̂fXŶ_ZXVWXVYZX[\WdZZk̀X
WhX̀idYXTÙi\̂UdZXYZekXgfXVYZX~jUZ\aXbYZX~jUZ\XW\XcWUV\̂dVW\lX̂̀X̂[[\W[\T̂VZlX̀ŶeeX\Z�iT\ZXWhXVYZXcWÙV\idVTWUX
� Û̂oZ\lXcWÙV\idVTWUX� Û̂oZ\m̀XdWÙieV̂UV̀lX§\dYTVZdVlX§\dYTVZdVm̀XdWÙieV̂UV̀lX~jUZ\m̀X̀Z[̂\̂VZXdWUV\̂dVW\̀X
kZ̀d\TgZkXTUX§\VTdeZẌlXThX̂UflX̂UkX̂UfXWhXVYZT\X\Z̀[ZdVT_ZX̀igdWUV\̂dVW\̀lX̀ig�̀igdWUV\̂dVW\̀lX̂oZUV̀lX̂UkXZ][eWfZZ̀lX
gfX̂[[\W[\T̂VZXj\TVVZUX̂o\ZZ]ZUV̀lX̀T]Tê\XĵT_Z\̀XẐdYXTUXĥ_W\XWhXWVYZ\X[̂\VTZ̀XZUi]Z\̂VZkXTUXVYT̀XpZdVTWUXqqarauaX
bYZX[WeTdTZ̀X]ìVX[\W_TkZX̀idYXĵT_Z\̀XWhX̀ig\WôVTWUXgfXZUkW\̀Z]ZUVXW\XWVYZ\jT̀ZaX§XĵT_Z\XWhX̀ig\WôVTWUXT̀X
ZhhZdVT_ZX̂̀XVWX̂X[Z\̀WUXW\XZUVTVfXZ_ZUXVYWioYXVŶVX[Z\̀WUXW\XZUVTVfXjWiekXWVYZ\jT̀ZXŶ_ZX̂XkiVfXWhXTUkZ]UThTd̂VTWUlX
dWUV\̂dVîeXW\XWVYZ\jT̀ZlXkTkXUWVX[̂fXVYZXTÙi\̂UdZX[\Z]Ti]XkT\ZdVefXW\XTUkT\ZdVeflX̂UkXjYZVYZ\XW\XUWVXVYZX[Z\̀WUXW\X
ZUVTVfXŶ X̀̂UXTÙi\̂geZXTUVZ\Z̀VXTUXVYZX[\W[Z\VfXk̂]̂oZka

vwxxyzy©X§XeẀ X̀TÙi\ZkXiUkZ\XVYZX~jUZ\m̀X[\W[Z\VfXTÙi\̂UdZXjTeeXgZX̂ktìVZkXgfXVYZX~jUZ\X̂UkX]̂kZX[̂f̂geZXVWXVYZX
~jUZ\XhW\XVYZXTÙi\Zk̀lX̂̀XVYZT\XTUVZ\Z̀V̀X]̂fX̂[[Ẑ\lX̀igtZdVXVWX\Z�iT\Z]ZUV̀XWhX̂UfX̂[[eTd̂geZX]W\VôoZZXdêìZX̂UkX
WhXpZdVTWUXqqaraqªaXbYZXcWUV\̂dVW\X̀ŶeeX[̂fXpigdWUV\̂dVW\̀XVYZT\XtìVX̀Ŷ\Z̀XWhXTÙi\̂UdZX[\WdZZk̀X\ZdZT_ZkXgfXVYZX
cWUV\̂dVW\lX̂UkXgfX̂[[\W[\T̂VZXj\TVVZUX̂o\ZZ]ZUV̀X̀ŶeeX\Z�iT\ZXpigdWUV\̂dVW\̀XVWX]̂�ZX[̂f]ZUV̀XVWXVYZT\X
pig�̀igdWUV\̂dVW\̀XTUX̀T]Tê\X]̂UUZ\a

vwxxyzy«X�hX\Z�iT\ZkXTUXj\TVTUoXgfX̂X[̂\VfXTUXTUVZ\Z̀VlXVYZX~jUZ\X̀ŶeelXi[WUXWddi\\ZUdZXWhX̂UXTÙi\ZkXeẀ l̀XoT_ZX̂XgWUkX
hW\X[\W[Z\X[Z\hW\]̂UdZXWhXVYZX~jUZ\m̀XkiVTZ̀aXbYZXdẀVXWhXVYZXgWUkXjTeeXgZXdŶ\oZkX̂ôTÙVX[\WdZZk̀X\ZdZT_ZkaXbYZX
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TUVWXYZ[\]]ŶW_̀ZabYaVY\YZW_\X\bWY\cc̀dVbY_X̀cWŴZYZ̀YXWcWaeŴfYU[ac[Yb[WYTUVWXYZ[\]]ŶaZbXagdbWYaVY\cc̀X̂\VcWYUab[Y
Zdc[Y\hXWWiWVbY\ZYb[WY_\XbaWZYaVYaVbWXWZbYi\jYXW\c[fỲXY\ZŶWbWXiaVŴYaVY\cc̀X̂\VcWYUab[Yb[WYiWb[̀ Ŷ̀kYgaV̂aVhŶaZ_dbWY
XWZ̀]dbàVYZW]WcbŴYaVYb[WYlhXWWiWVbmYnkY\kbWXYZdc[Y]̀ZZYV̀Ỳb[WXYZ_Wca\]Y\hXWWiWVbYaZYi\̂WfY\V̂YdV]WZZYb[WYTUVWXY
bWXiaV\bWZYb[WYòVbX\cbYk̀XYc̀VeWVaWVcWfYXW_]\cWiWVbỲkŶ\i\hŴY_X̀_WXbjYUa]]YgWY_WXk̀XiŴYgjYb[WYòVbX\cb̀XY\kbWXY
V̀bakac\bàVỲkY\Yo[\VhWYaVYb[WYp X̀qYaVY\cc̀X̂\VcWYUab[YlXbac]WYrm

stuuvwvuxYy[WYTUVWXYUa]]Y\̂zdZbY\V̂YZWbb]WY\Y]̀ZZYUab[YaVZdXWXZYdV]WZZỲVWỲkYb[WY_\XbaWZYaVYaVbWXWZbỲgzWcbZYaVYUXabaVhY
Uab[aVYkaeWŶ\jZY\kbWXỲccdXXWVcWỲkY]̀ZZYb̀Yb[WYTUVWX{ZYW|WXcaZWỲkYb[aZY_̀UWX}YakYZdc[ỲgzWcbàVYaZYi\̂WfYb[WŶaZ_dbWY
Ua]]YgWYXWZ̀]eŴYaVYb[WYi\VVWXYZW]WcbŴY\ZYb[WYiWb[̀ Ŷ̀kYgaV̂aVhŶaZ_dbWYXWZ̀]dbàVYaVYb[WYlhXWWiWVbmY~̀b[aVhYaVYb[aZY
lhXWWiWVbYc\]]ZYk̀XYb[WYV\iWỲkY\VjY_\XbjỲb[WXYb[\VYb[WYTUVWXY\ZY]̀ZZY_\jWWỲVYb[WYTUVWX{ZYaVZdX\VcWY\V̂YV̀ŶX\kbỲXY
b̀[WXYaVZbXdiWVbYaVY_\jiWVbỲkY\VjY]̀ZZYUa]]YV\iWY\VjỲb[WXY_\XbjY\ZY\Yz̀aVbY_\jWWm

stuuvwvuuYy[WYòVbX\cb̀X{ZYnVZdX\VcWYòi_\VjYZ[\]]Y\cqV̀U]ŴhWYaVYUXabaVhYb̀Yb[WYòVZbXdcbàVY�\V\hWXYb[\bYb[WjY
[\eWYXW\̂Y\V̂YUa]]Yc̀i_]jYUab[Y\]]YXW�daXWiWVbZYdV̂WXYnV̂WiVakac\bàVY�WcbàVY�m��ỲkYb[WY�WVWX\]YòV̂abàVZm

stuuv�t
��������������������
�����������t����t���t�� ���¡t����
��������������������
stuuv�vuYy[WYòVbX\cb̀XYZ[\]]YkdXVaZ[Yg̀V̂ZYc̀eWXaVhYk\ab[kd]Y_WXk̀Xi\VcWỲkYb[WYòVbX\cbY\V̂Y_\jiWVbỲkỲg]ah\bàVZY
\XaZaVhYdV̂WXYabmY¢̀V̂ZYidZbYgWỲgb\aVŴYkX̀iY\YZdXWbjYc̀i_\VjỲXYc̀i_\VaWZYZ\baZk\cb̀XjYb̀Yb[WYTUVWXfY]acWVZŴYb̀Ŷ̀Y
gdZaVWZZYaVYb[WY�b\bWỲkY~WUY£̀XqfY\V̂Y]aZbŴYaVYb[WY]\bWZbYaZZdWỲkY¤m�mYyXW\ZdXjYoaXcd]\XY¥r¦mYy[WY\ì dVbỲkYW\c[Y
g̀V̂YUa]]YgWYW�d\]Yb̀ỲVWY[dV̂XŴY§�¦¦̈Y_WXcWVbỲkYb[WYòVbX\cbY�dimY©\c[Yg̀V̂YidZbYgWYi\aVb\aVŴYb[X̀dh[̀dbYb[WY
d̂X\bàVỲkYb[WYªX̀zWcbfY\V̂YZdgZW�dWVb]jYb̀Yb[WYW|bWVbYb[WYòVbX\cb̀XY[\ZỲVh̀aVhY_WXk̀Xi\VcWY\V̂Y_\jiWVbY
g̀]ah\bàVZYk̀]]̀UaVhYc̀i_]WbàVỲkYb[WYªX̀zWcbm

stuuv�vuvu�~̀YªWXk̀Xi\VcWỲXYª\jiWVbY¢̀V̂YZ[\]]YXW�daXWfY\ZY\Yc̀V̂abàVY_XWcŴWVbYb̀YbWXiaV\bàVỲkY\YòVbX\cbỲX
òVbX\cb̀XfYb[\bY\VjYV̀bacWYgWYZWVbYb̀ỲXYiWWbaVhYgWY\XX\VhŴỲXY[W]̂YUab[Y\YòVbX\cb̀XY§ªXaVca_\]̈Y\V̂«̀XYZdXWbjf
_XàXYb̀YZdc[YbWXiaV\bàVmYlVjYZdc[YXW�daXWiWVb§Z̈YZ[\]]YgWYèâY\V̂YdVWVk̀XcW\g]WY\V̂Yb[WYTUVWXYZ[\]]Y[\eWYb[W
Xah[bYb̀YXWzWcbY\VjYZdc[Yg̀V̂§Z̈Y\V̂«̀XYahV̀XWYZdc[Yc̀V̂abàVmYy[WYW|c]dZaeWYiWb[̀ Ŷ̀kYbWXiaV\bàVỲkY\YòVbX\cbỲX
òVbX\cb̀XYaZYc̀Vb\aVŴYaVYb[WYòVbX\cbY¬̀cdiWVbZY\V̂Y\YòVbX\cb̀XY\V̂YZdXWbjYW|_XWZZ]jY\hXWŴYb̀YgWYg̀dV̂
b[WXWgjm

stuuv�vuv­�®âWXYaVc]d̂aVhYb[WYk̀]]̀UaVhY_X̀eaZàVZYZ[\]]YgWY\bb\c[ŴYb̀YW\c[YªWXk̀Xi\VcWY¢̀V̂ Ȳ°�dXWbjY\hXWWZYb[\b
abYc̀VZWVbZYb̀Y\V̂YU\aeWZYV̀bacWỲkY\VjY\̂ âbàVfY\]bWX\bàVfỲiaZZàVfYc[\VhWỲXỲb[WXYì âkac\bàVỲkYb[WYòVbX\cb
¬̀cdiWVbZmY�dc[Y\̂ âbàVfY\]bWX\bàVfYc[\VhWYW|bWVZàVỲkYbaiWỲXỲb[WXYì âkac\bàVỲkYb[WYòVbX\cbY¬̀cdiWVbZỲX
\Yk̀XgW\X\VcWỲVYb[WY_\XbỲkYWab[WXYb[WYTUVWXỲXYb[WYòVbX\cb̀XYb̀Yb[WỲb[WXfYZ[\]]YV̀bYXW]aWeWYb[WYZdXWbjỲkYabZ
g̀]ah\bàVZY[WXWdV̂WXY\V̂YV̀bacWYb̀Yb[WYZdXWbjỲkYZdc[Yi\bbWXZYaZY[WXWgjYU\aeŴ°

stuuv�v­Y¢̀V̂ZYidZbYgWY_XW_\XŴỲVYb[WYk̀XiZỲkYlnlY¬̀cdiWVbZYl��±²±¦�¦Y²YªWXk̀Xi\VcWY¢̀V̂Y\V̂Yl��±²±¦�¦Y²Y
ª\jiWVbY¢̀V̂fYUab[̀dbYì âkac\bàVZỲb[WXYb[\VY§�̈Y\Yi\V̂\b̀XjYZb\bWiWVbYaVY�WcbàVY�³ỲkYb[WYªWXk̀Xi\VcWY¢̀V̂Y
b[\bYabYaZYhaeWVY\ZY\YZb\bdb̀XjỲXỲb[WXY]Wh\]]jYXW�daXŴYg̀V̂Y\V̂Yb[\bY�WcbàVY��ỲkYb[WYªWXk̀Xi\VcWY¢̀V̂Y\__]aWZYaVYkd]]fY
Uab[̀dbYW|cW_bàVfY§±̈Y\Yi\V̂\b̀XjYZb\bWiWVbYaVY�WcbàVY�³ỲkYb[WYªWXk̀Xi\VcWY¢̀V̂Yb[\bYabYaVc]d̂WZY_WXk̀Xi\VcWYgjY
b[WYòVbX\cb̀XỲkY\VjYc̀XXWcbàVY\V̂YU\XX\VbjỲg]ah\bàVZYaVYb[WYòVbX\cbY¬̀cdiWVbZfYaVc]d̂aVhYZdc[Y_WXk̀Xi\VcWY
\kbWXYb[WŶ\bWZỲkY�dgZb\Vba\]Y\V̂ÝaV\]Yòi_]WbàVfY\V̂Y§�̈Y\Yi\V̂\b̀XjYZb\bWiWVbYaVY�WcbàVY��ỲkYb[WYª\jiWVbY¢̀V̂Y
b[\bYabYaZYhaeWVY\ZY\YZb\bdb̀XjỲXỲb[WXY]Wh\]]jYXW�daXŴYg̀V̂Y\V̂Yb[\bY�WcbàVY�µỲkYb[WYª\jiWVbY¢̀V̂Y\__]aWZYaVYkd]]fY
Uab[̀dbYW|cW_bàVmYy[WYc̀ZbỲkYb[WYg̀V̂ZYaZYaVc]d̂ŴYaVY\V̂YUa]]YV̀bYaVcXW\ZWYb[WYòVbX\cbY�dim
vu y[WYòVbX\cb̀XYZ[\]]ŶW]aeWXYb[WYXW�daXŴYg̀V̂ZYb̀Yb[WYTUVWXYV̀bY]\bWXYb[\VYrŶ\jZYk̀]]̀UaVhYb[WŶ\bWYb[WY
lhXWWiWVbYaZYWVbWXŴYaVb̀Y\V̂YgWk̀XWYc̀iiWVcaVhY\VjỲkYb[WYp X̀qm

v­ y[WYòVbX\cb̀XYZ[\]]YXW�daXWY\VjY\bb̀XVWj²aV²k\cbYU[̀YW|WcdbWZYb[WYXW�daXŴYg̀V̂ZỲVYgW[\]kỲkYb[WYZdXWbjYb̀Y
\kka|Yb̀Yb[WYg̀V̂ZY\YcWXbakaŴY\V̂YcdXXWVbYc̀_jỲkYb[WaXY_̀UWXỲkY\bb̀XVWjY\db[̀Xa¶aVhY[aiỲXY[WXYb̀YZahVYb[WY
g̀V̂m

vw y[WYg̀V̂ZYidZbYZ_Wcakac\]]jYV\iWYb[WY~\VdWbY¤VàVÝXWWY�c[̀ ]̀Y¬aZbXacbY\ZYTg]ahWWm
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R�

STUUVWVXYZ[\]Ŷ_̀Yàbc̀d̂Y\eYf]gY[̀ad\]Y\aỲ]̂ĥgYf[[̀fah]iŶ\Yj̀YfY[\̂̀ ]̂hfkYj̀]̀ehlhfagY\eYj\]mdYl\ǹah]iY[fgò ]̂Y\eY
\jkhif̂h\]dYfahdh]iYc]m̀aŶ_̀Yp\]̂afl̂qŶ_̀Yp\]̂afl̂\aYd_fkkY[a\o[̂kgYeca]hd_YfYl\[gY\eŶ_̀Yj\]mdY\aYd_fkkYfĉ_\ahr̀YfY
l\[gŶ\Yj̀Yeca]hd_̀ms

tuvwxyzTU{TTT|}x~�zuw}�Tt}�Tx~uuzxvw~}T~�T�~u�
STU{VUT|���������T��T����
STU{VUVUY�eYfY[\âh\]Y\eŶ_̀Y�\a�YhdYl\ǹàmYl\]̂afagŶ\Ŷ_̀Yp\]d̂acl̂h\]Y�f]fìa�dY\aY�al_ĥ̀l̂�dYàbc̀d̂Y\aŶ\Y
àbchàò ]̂dYd[̀lhehlfkkgỲ�[àdd̀mYh]Ŷ_̀Yp\]̂afl̂Y�\lcò ]̂dqYĥYocd̂qYheYàbc̀d̂̀mYh]Y�aĥh]iYjgỲĥ_̀aqYj̀Yc]l\ǹàmY
e\aŶ_̀haỲ�foh]f̂h\]Yf]mYj̀Yà[kfl̀mYf̂Ŷ_̀Yp\]̂afl̂\a�dỲ�[̀]d̀Y�ĥ_\ĉYl_f]ìYh]Ŷ_̀Yp\]̂afl̂Y�hòs

STU{VUV{Y�eYfY[\âh\]Y\eŶ_̀Y�\a�Y_fdYj̀ ]̀Yl\ǹàmY�_hl_Ŷ_̀Yp\]d̂acl̂h\]Y�f]fìaY\aY�al_ĥ̀l̂Y_fdY]\̂Yd[̀lhehlfkkgY
àbc̀d̂̀mŶ\Y\jd̀aǹY[ah\aŶ\YĥdYj̀h]iYl\ǹàmqŶ_̀Yp\]d̂acl̂h\]Y�f]fìaY\aY�al_ĥ̀l̂YofgYàbc̀d̂Ŷ\Yd̀̀ Ydcl_Y�\a�Y
f]mYĥYd_fkkYj̀Yc]l\ǹàmYjgŶ_̀Yp\]̂afl̂\asY�eYdcl_Y�\a�YhdYh]Yfll\amf]l̀Y�ĥ_Ŷ_̀Yp\]̂afl̂Y�\lcò ]̂dqYl\d̂dY\eY
c]l\ǹah]iYf]mYà[kfl̀ò ]̂Yd_fkkqYjgYf[[a\[ahf̂̀Yp_f]ìY�am̀aqYj̀Yf̂Ŷ_̀Y��]̀a�dỲ�[̀]d̀sY�eYdcl_Y�\a�YhdY]\̂Yh]Y
fll\amf]l̀Y�ĥ_Ŷ_̀Yp\]̂afl̂Y�\lcò ]̂dqYdcl_Yl\d̂dYf]mŶ_̀Yl\d̂Y\eYl\aàl̂h\]Yd_fkkYj̀Yf̂Ŷ_̀Yp\]̂afl̂\a�dỲ�[̀]d̀Y
c]k̀ddŶ_̀Yl\]mĥh\]Y�fdYlfcd̀mYjgŶ_̀Y��]̀aY\aY\]̀Y\eŶ_̀Y\̂_̀aYp\]̂afl̂\adYh]Y�_hl_Ỳǹ]̂Ŷ_̀Y��]̀aYd_fkkYj̀Y
àd[\]dhjk̀Ye\aY[fgò ]̂Y\eYdcl_Yl\d̂ds

STU{V{Tx���������T��T����
STU{V{VUT������T��Tt����T����� ��� ¡Tx�¢£¡�����
�_̀Y��]̀aqŶ_a\ci_YĥdY�al_ĥ̀l̂Y\aYp\]d̂acl̂h\]Y�f]fìaqYd_fkkY_fǹŶ_̀Yfĉ_\aĥgŶ\Yà¤̀l̂Y�\a�Y[̀ae\aòmYjgŶ_̀Y
p\]̂afl̂\aŶ_f̂Ym\̀dY]\̂Yl\]e\aoŶ\Ŷ_̀Yàbchàò ]̂dY\eŶ_̀Y�af�h]idqY¥[̀lhehlf̂h\]dqY\aYj\̂_sY�_̀Yp\]̂afl̂\aYd_fkkY
[a\o[̂kgYl\aàl̂Y�\a�Yà¤̀l̂̀mYjgŶ_̀Yp\]d̂acl̂h\]Y�f]fìaY\aY�al_ĥ̀l̂Y\aYefhkh]iŶ\Yl\]e\aoŶ\Ŷ_̀Yàbchàò ]̂dY\eY
_̂̀Yp\]̂afl̂Y�\lcò ]̂dqY�_̀ _̂̀aYmhdl\ǹàmYj̀e\àY\aYfềaY¥cjd̂f]̂hfkYp\o[k̀̂h\]Yf]mY�_̀ _̂̀aY\aY]\̂Yefjahlf̂̀mqY
h]d̂fkk̀mY\aYl\o[k̀̂ m̀sYp\d̂dY\eYl\aàl̂h]iYdcl_Yà¤̀l̂̀mY�\a�qYh]lkcmh]iYfmmĥh\]fkŶ̀d̂h]iYf]mYh]d[̀l̂h\]dqŶ_̀Yl\d̂Y\eY
c]l\ǹah]iYf]mYà[kfl̀ò ]̂qYf]mYl\o[̀]df̂h\]Ye\aŶ_̀Yp\]d̂acl̂h\]Y�f]fìa�dYf]mY�al_ĥ̀l̂�dYd̀anhl̀dYf]mỲ�[̀]d̀dY
ofm̀Y]̀l̀ddfagŶ_̀àjgqYd_fkkYj̀Yf̂Ŷ_̀Yp\]̂afl̂\a�dỲ�[̀]d̀s

STU{V{V{Tt����T����� ��� ¡Tx�¢£¡�����
STU{V{V{VUY�eqY�ĥ_h]Ŷ�\Yg̀fadYfềaŶ_̀Ymf̂̀Y\eY¥cjd̂f]̂hfkYp\o[k̀̂h\]Y\eŶ_̀Y�\a�Y\aYfYm̀dhi]f̂̀mY[\âh\]Y\eŶ_̀Y
�\a�qY\aŶ_̀Ymf̂̀Y\eYfll̀[̂f]l̀Y\eYfY[\âh\]Y\eŶ_̀Y�\a�Ŷ_f̂YhdYdcj¤̀l̂Ŷ\Yl\aàl̂h\]Y\aYl\o[k̀̂h\]YfềaŶ_̀Ymf̂̀Y\eY
¥cjd̂f]̂hfkYp\o[k̀̂h\]Y\eŶ_̀Y�\a�qY�_hl_̀ǹaYhdYkf̂̀aqY\aYfềaŶ_̀Ymf̂̀Ye\aYl\oò]l̀ò ]̂Y\eY�faaf]̂h̀dỲd̂fjkhd_̀mY
c]m̀aY¥̀l̂h\]Y¦s¦s§qY\aYjgŶ̀aodY\eYf]gYf[[khlfjk̀Yd[̀lhfkY�faaf]̂gYàbchàmYjgŶ_̀Yp\]̂afl̂Y�\lcò ]̂dqYf]gY\eŶ_̀Y
�\a�YhdYe\c]mŶ\Yj̀Y]\̂Yh]Yfll\amf]l̀Y�ĥ_Ŷ_̀Yàbchàò ]̂dY\eŶ_̀Yp\]̂afl̂Y�\lcò ]̂dqŶ_̀Yp\]̂afl̂\aYd_fkkYl\aàl̂YĥY
[a\o[̂kgYfềaYàl̀h[̂Y\eY]\̂hl̀Yea\oŶ_̀Y��]̀aŶ\Ym\Yd\qYc]k̀ddŶ_̀Y��]̀aY_fdY[ành\cdkgYihǹ]Ŷ_̀Yp\]̂afl̂\aYfY
�aĥ̀̂ ]Yfll̀[̂f]l̀Y\eYdcl_Yl\]mĥh\]sY�_̀Y\jkhif̂h\]Yd̀̂Ye\â_Y_̀àc]m̀aYd_fkkYdcanhǹYfll̀[̂f]l̀YjgŶ_̀Y��]̀aY\eŶ_̀Y
�\a�Y\aŶ̀aoh]f̂h\]Y\eŶ_̀Yp\]̂afl̂sY�_̀Y��]̀aYd_fkkYihǹYdcl_Y]\̂hl̀Y[a\o[̂kgYfềaYmhdl\ǹagY\eŶ_̀Yl\]mĥh\]sY

STU{V{V{V{Y�_̀Ŷ�\̈g̀faY[̀ah\mYe\aYl\aàl̂h\]Y\eŶ_̀Y�\a�Yd_fkkYj̀Ỳ�̂̀ ]m̀mY�ĥ_Yàd[̀l̂Ŷ\Y[\âh\]dY\eY�\a�Yehad̂Y
[̀ae\aòmYfềaY¥cjd̂f]̂hfkYp\o[k̀̂h\]YjgŶ_̀Y[̀ah\mY\eŶhòYj̀ �̂̀ ]̀Y¥cjd̂f]̂hfkYp\o[k̀̂h\]Yf]mŶ_̀Yfl̂cfkY
l\o[k̀̂h\]Y\eŶ_f̂Y[\âh\]Y\eŶ_̀Y�\a�s

STU{V{V{VXYZ[\]Yl\o[k̀̂h\]Y\eYf]gY�\a�Yc]m̀aY\aY[cadcf]̂Ŷ\Ŷ_hdY¥̀l̂h\]Y§©s©qŶ_̀Ŷ�\̈g̀faY[̀ah\mYe\aYl\aàl̂h\]Y\eY
�\a�Yh]Yl\]]̀l̂h\]Y�ĥ_Ŷ_̀Y�\a�Yàbchah]iYl\aàl̂h\]Yd_fkkYj̀Yà]̀�̀mYf]mYàl\oò]l̀s

STU{V{V{VWY�_̀Y\jkhif̂h\]dYd_fkkYl\ǹaYf]gYà[fhaYf]mYà[kfl̀ò ]̂Ŷ\Yf]gY[fâY\eŶ_̀Y�\a�Y\aY\̂_̀aY[a\[̀âgYlfcd̀mYjgY
_̂̀Ym̀èl̂hǹY�\a�s

STU{V{VXY�_̀Yp\]̂afl̂\aYd_fkkYào\ǹYea\oŶ_̀Ydĥ̀Y[\âh\]dY\eŶ_̀Y�\a�Ŷ_f̂YfàY]\̂Yh]Yfll\amf]l̀Y�ĥ_Ŷ_̀Y
àbchàò ]̂dY\eŶ_̀Yp\]̂afl̂Y�\lcò ]̂dYf]mYfàY]̀ĥ_̀aYl\aàl̂̀mYjgŶ_̀Yp\]̂afl̂\aY]\aYfll̀[̂̀mYjgŶ_̀Y��]̀as

STU{V{VXVUY�eŶ_̀Yp\]̂afl̂\aYefhkdŶ\Yl\oò]l̀Ŷ\Yl\aàl̂qYà[fhaYf]mYof�̀Yi\\mYf]gYm̀èl̂dYh]YĥdY�\a�Y�ĥ_h]YfY
àfd\]fjk̀ŶhòqY]\̂Ŷ\Ỳ�l̀ m̀Ŷ̀]Yª§«¬YmfgdYea\oŶ_̀Ymf̂̀Ŷ_̀Yp\]̂afl̂\aYàl̀hǹmY�aĥ̀̂ ]Y]\̂hl̀Yea\oŶ_̀Y��]̀aY[̀aY
¥̀l̂h\]Y§©s©s©s§qŶ_̀Y��]̀aYofgYl\aàl̂YĥYh]Yfll\amf]l̀Y�ĥ_Y¥̀l̂h\]Y©s­Yf]mŶ_̀Yp\]̂afl̂\aYd_fkkqYc[\]Ym̀of]mqY[fgY
\̂Ŷ_̀Y��]̀aYfkkYfo\c]̂dY�_hl_YĥỲ�[̀]mdYe\aYdcl_Yl\aàl̂hǹY�\a�sY
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STUVWVWXYZ[\Y]̂_̀abc̀̂aYd[beeYf\baỲ[\Yĉd̀ŶgYĉaa\c̀h_iYj\d̀âk\jŶaYjblbi\jYĉ_d̀amc̀ĥ_ŶgỲ[\Yno_\apYqmèhre\Y
sahl\Y]̂_̀abc̀̂adŶaYt\rbab̀\Y]̂_̀abc̀̂adpYo[\̀[\aYĉlre\̀\jŶaYrbàhbeekYĉlre\̀\jpYcbmd\jYfkỲ[\Y]̂_̀abc̀̂audY
ĉaa\c̀ĥ_ŶaYa\l̂ vbeŶgYw âxỲ[b̀YhdY_̂ Ỳh_Ybcĉajb_c\Yoh̀[Ỳ[\Ya\ymha\l\_̀dŶgỲ[\Y]̂_̀abc̀Yẑcml\_̀d{YZ[\Y
]̂_̀abc̀̂aYd[beeYbed̂Ya\rebc\ŶaYa\rbhaỲ̂Ydb̀hdgbc̀ĥ_ŶgYno_\aYb_kYb_jYbeeYjblbi\Yĵ_\Ỳ̂Ỳ[\Yfmhejh_iŶaYh̀dYĉ_̀\_̀dY
h_Yĉ_d\ym\_c\ŶgYôaxYr\aĝal\jYh_Ygmegheeh_iYb_kYbrrehcbfe\Yobaab_̀k{YZ[hdYcebmd\YhdYi\_\abeYh_Y_b̀ma\Yb_jYoheeY_̂ Ỳ
r̂\ab̀\Ỳ̂Yobhv\Yd̀hrmeb̀ĥ_dŶgŶ̀[\aYcebmd\dỲ[b̀Ydr\chgkYobaab_̀kYr\aĥjdYh_Y\|c\ddŶgỲôY}~�Yk\bad{

STUVWVW�Y�̂ [̀h_iYĉ_̀bh_\jYh_Ỳ[hdYt\c̀ĥ_Y�~{~Yd[beeYf\Yĉ_d̀am\jỲ̂Y\d̀bfehd[YbYr\aĥjŶgYehlh̀b̀ĥ_Yoh̀[Ya\dr\c̀Ỳ̂Y
^̀[\aŶfehib̀ĥ_dỲ[\Y]̂_̀abc̀̂aY[bdYm_j\aỲ[\Y]̂_̀abc̀Yẑcml\_̀d{Y�d̀bfehd[l\_̀ŶgỲ[\Ỳô�k\baYr\aĥjYĝaY
ĉaa\c̀ĥ_ŶgYw âxYbdYj\dcahf\jYh_Yt\c̀ĥ_Y�~{~{~Ya\eb̀\dŶ_ekỲ̂Ỳ[\Ydr\chghcŶfehib̀ĥ_ŶgỲ[\Y]̂_̀abc̀̂aỲ̂Yĉaa\c̀Ỳ[\Y
w âxpYb_jY[bdY_̂Ya\eb̀ĥ_d[hrỲ̂Ỳ[\Ỳhl\Yoh̀[h_Yo[hc[Ỳ[\Ŷfehib̀ĥ_Ỳ̂YĉlrekYoh̀[Ỳ[\Y]̂_̀abc̀Yẑcml\_̀dYlbkYf\Y
d̂mi[̀Ỳ̂Yf\Y\_ĝac\jpY_̂aỲ̂Ỳ[\Ỳhl\Yoh̀[h_Yo[hc[Yrâc\\jh_idYlbkYf\Yĉll\_c\jỲ̂Y\d̀bfehd[Ỳ[\Y]̂_̀abc̀̂audY
ehbfheh̀kYoh̀[Ya\dr\c̀Ỳ̂Ỳ[\Y]̂_̀abc̀̂audŶfehib̀ĥ_dŶ̀[\aỲ[b_Ydr\chghcbeekỲ̂Yĉaa\c̀Ỳ[\Yw âx{

STUVW�T����������T��T�������������T����
�gỲ[\Yno_\aYra\g\adỲ̂Ybcc\r̀Yw âxỲ[b̀YhdY_̂ Ỳh_Ybcĉajb_c\Yoh̀[Ỳ[\Ya\ymha\l\_̀dŶgỲ[\Y]̂_̀abc̀Yẑcml\_̀dpỲ[\Y
no_\aYlbkYĵYd̂Yh_d̀\bjŶgYa\ymhah_iYh̀dYa\l̂ vbeYb_jYĉaa\c̀ĥ_pYh_Yo[hc[Ycbd\Ỳ[\Y]̂_̀abc̀YtmlYoheeYf\Ya\jmc\jYbdY
j\̀\alh_\jYfkỲ[\Yno_\apYoh̀[Ỳ[\Ybjvhc\ŶgỲ[\Y]̂_d̀amc̀ĥ_Yqb_bi\aYb_jY�ac[h̀\c̀{Ytmc[Ybj�md̀l\_̀Yd[beeYf\Y
\gg\c̀\jYo[\̀[\aŶaY_̂ Ỳgh_beYrbkl\_̀Y[bdYf\\_Ylbj\{Y�̂aỲ[hdYt\c̀ĥ_Ỳ̂YbrrekpỲ[\Yno_\aYlmd̀Ybcc\r̀Y
_̂_�ĉ_ĝalh_iYw âxYh_Yoah̀h_iYdr\chgkh_iỲ[\Y_̂_�ĉ_ĝalh_iYw âxYf\h_iYbcc\r̀\j{Y�̂ òh̀[d̀b_jh_iYb_kY
bcc\r̀b_c\YfkỲ[\Yno_\apYhgỲ[\Yno_\aYjhdĉv\adY_̂_�ĉ_ĝalh_iYw âxỲ[b̀Ỳ[\Yno_\aY[bdY_̂ Ỳ\|ra\ddekYbcc\r̀\jYh_Y
oah̀h_ipỲ[\Yno_\aYlbkYj\lb_jỲ[b̀Ỳ[\Y]̂_̀abc̀̂aYĉaa\c̀Ydmc[Yw âxYbdYr\aỲ[\Yrâvhdĥ_dŶgY�àhce\Y�~Y[\a\̂g{

�������TU�TTT �¡�������¢£¡T¤�¢¥�¡�¢�¡
STU�WUT¦�§������T��̈
Z[\Y]̂_̀abc̀Yd[beeYf\Yîv\a_\jYfkỲ[\YeboŶgỲ[\Yt̀b̀\ŶgY�\oY©̂axpYb_jỲ[\Yrbàh\dY\|ra\ddekYbia\\Ỳ[b̀Yb_kYcebhlpY
jhdrm̀\pŶaŶ̀[\aYĉ_̀âv\adkŶgYb_kY_b̀ma\Ybahdh_iŶm̀ŶgỲ[\Y]̂_̀abc̀ŶaYr\aĝalb_c\ŶgỲ[\Yw âxYd[beeYf\Yĉll\_c\jY
b_jYlbh_̀bh_\jYh_Y�\oY©̂axYt̀b̀\Ytmra\l\Y]̂màpYª̂cxeb_jY]̂m_̀k{

STU�WUWVTZ[\Y]̂_̀abc̀̂aYd[beeYb̀YbeeỲhl\dŶfd\av\Yb_jYĉlrekYoh̀[YbeeYg\j\abepYd̀b̀\Yb_jYêcbeYebodYb_jYbeeYebodpY
âjh_b_c\dYb_jYa\imeb̀ĥ_dŶgỲ[\Yno_\apYh_Yb_kYlb__\aYbgg\c̀h_iỲ[\Yw âxYb_jYbeeYdmc[Ŷaj\adYj\ca\\jYbdY\|hd̀Yb̀Y
ra\d\_̀Yb_jỲ[̂d\Yo[hc[YlbkYf\Y\_bc̀\jYeb̀\apYfkYf̂jh\dŶaỲahfm_bedY[bvh_iY�mahdjhc̀ĥ_ŶaYbm̀[̂ah̀kŶv\aỲ[\Yw âxpY
b_jỲ[\Y]̂_̀abc̀̂aYd[beeYj\g\_jpYh_j\l_hgkYb_jYdbv\Y[bale\ddỲ[\Yno_\aYb_jYh̀dY«̂bajŶgY�jmcb̀ĥ_pŶgghc\adpYbi\_̀dpY
âYd\avb_̀dYbibh_d̀Yb_kYcebhlŶaYehbfheh̀kYbahdh_iYgâlpŶaYfbd\jŶ_pYbYvĥeb̀ĥ_ŶgYb_kYdmc[YebopŶajh_b_c\dpYa\imeb̀ĥ_pY
âj\aŶaYj\ca\\pYo[\̀[\aYfkY[hld\egŶaYfkY[hdY\lrêk\\ŶaYbi\_̀d{Y¬hd̀̂ahcbeYebcxŶgY\_ĝac\l\_̀ŶgYb_kYebopYêcbeŶaY
^̀[\aohd\pYd[beeY_̂ Ỳĉ_d̀h̀m̀\YbYobhv\aŶgY]̂_̀abc̀̂audYa\dr̂_dhfheh̀kYĝaYĉlrehb_c\Yoh̀[Ydmc[YeboYh_YbYlb__\aY
ĉ_dhd̀\_̀Yoh̀[Ỳ[\Y�ia\\l\_̀Ym_e\ddYb_jYm_̀heỲ[\Y]̂_̀abc̀̂aY[bdYa\c\hv\jYoah̀̀\_Yĉ_d\_̀YĝaỲ[\Yobhv\aŶgYdmc[Y
ĉlrehb_c\YgâlỲ[\Yno_\aYb_jỲ[\Ybi\_ckYa\dr̂_dhfe\YĝaỲ[\Y\_ĝac\l\_̀ŶgYdmc[Yebo{

STU�WVT¡­���®®��®T��̄T�®®���®
STU�WVWUYZ[\Yno_\aYb_jY]̂_̀abc̀̂aYa\dr\c̀hv\ekYfh_jỲ[\ld\ev\dpỲ[\haYrbà_\adpYdmcc\dd̂adpYbddhi_dpYb_jYe\ibeY
a\ra\d\_̀b̀hv\dỲ̂Yĉv\_b_̀dpYbia\\l\_̀dpYb_jŶfehib̀ĥ_dYĉ_̀bh_\jYh_Ỳ[\Y]̂_̀abc̀Yẑcml\_̀d{Y�|c\r̀YbdYrâvhj\jYh_Y
t\c̀ĥ_Y�°{~{~pY_\h̀[\aYrbàkỲ̂Ỳ[\Y]̂_̀abc̀Yd[beeYbddhi_Ỳ[\Y]̂_̀abc̀YbdYbYo[̂e\Yoh̀[̂m̀Yoah̀̀\_Yĉ_d\_̀ŶgỲ[\Ŷ̀[\a{Y
�gY\h̀[\aYrbàkYb̀̀\lr̀dỲ̂Ylbx\Yb_Ybddhi_l\_̀Yoh̀[̂m̀Ydmc[Yĉ_d\_̀pỲ[b̀YrbàkYd[beeY_\v\à[\e\ddYa\lbh_Ye\ibeekY
a\dr̂_dhfe\YĝaYbeeŶfehib̀ĥ_dYm_j\aỲ[\Y]̂_̀abc̀{

STU�WVWVYZ[\Yno_\aYlbkpYoh̀[̂m̀Yĉ_d\_̀ŶgỲ[\Y]̂_̀abc̀̂apYbddhi_Ỳ[\Y]̂_̀abc̀Ỳ̂YbYe\_j\aYrâvhjh_iYĉ_d̀amc̀ĥ_Y
gh_b_ch_iYĝaỲ[\Ysâ�\c̀pYhgỲ[\Ye\_j\aYbddml\dỲ[\Yno_\audYahi[̀dYb_jŶfehib̀ĥ_dYm_j\aỲ[\Y]̂_̀abc̀Yẑcml\_̀d{YZ[\Y
]̂_̀abc̀̂aYd[beeY\|\cm̀\YbeeYĉ_d\_̀dYa\bd̂_bfekYa\ymha\jỲ̂Ygbcheh̀b̀\Ỳ[\Ybddhi_l\_̀{

STU�W�T���±�®T��̄T����̄��®
STU�W�WUYzm̀h\dYb_jŶfehib̀ĥ_dYhlr̂d\jYfkỲ[\Y]̂_̀abc̀Yẑcml\_̀dYb_jYahi[̀dYb_jYa\l\jh\dYbvbhebfe\Ỳ[\a\m_j\aY
d[beeYf\Yh_Ybjjh̀ĥ_Ỳ̂Yb_jY_̂ ỲbYehlh̀b̀ĥ_ŶgYjm̀h\dpŶfehib̀ĥ_dpYahi[̀dpYb_jYa\l\jh\dŶ̀[\aohd\Yhlr̂d\jŶaYbvbhebfe\Y
fkYebo{

STU�W�WVY�\h̀[\aỲ[\Ybcc\r̀b_c\ŶgYbeeŶaYb_kYrbàŶgỲ[\YôaxYĉv\a\jYfkỲ[\Y]̂_̀abc̀²Y_̂aYb_kYrbkl\_̀Ỳ[\a\ĝa\²Y_̂aY
b_kŶaj\aŶaYbrrehcb̀ĥ_YĝaYrbkl\_̀Yhddm\jYm_j\aỲ[\Y]̂_̀abc̀ŶaŶ̀[\aohd\Yhddm\jYfkỲ[\Yno_\apY�ac[h̀\c̀pY
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R�

STUVWXYZW[TU\] Û̂_̀Xa\TX\̂Ub\cT̂Xd\èec̀Xa\Tff[Z̀Xa\̂_̀UW\TX\̀eghTb̀ \̀Tf\Wì\jkÙXl\UTX\̂Ub\g̀Xe[VV[TU\TX\
d[X̀ZW[TU\WT\ZTUW[UỲ\k[Wi\Wì\g̀XfTXêUZ̀\Tf\Wì\STUWX̂ZW\c̀fTX̀\TX\̂fẀX\[WV\Vg̀Z[f[̀d\ZTegh̀W[TU\d̂Ẁl\UTX\̂Ub\
g̀XfTXêUZ̀\cb\Wì\jkÙX\Tf\̂Ub\Tf\Wì\STUWX̂ZWTXmV\dYW[̀V\TX\Tch[_̂W[TUVl\UTX\̂Ub\̂[d\h̀UW\WT\Wì\STUWX̂ZWTX\cb\Wì\
jkÙX\[U\[WV\g̀XfTXêUZ̀\Tf\VYZi\dYW[̀V\TX\Tch[_̂W[TUVl\UTX\̂Ub\d̀ĥb\TX\Te[VV[TU\cb\Wì\jkÙX\WT\̀ǹXZ[V̀\̂Ub\X[_iW\
TX\X̀èdb\̂ZZXY[U_\WT\[W\YUd̀X\Wì\ẀXeV\Tf\Wì\STUWX̂ZW\TX\̀n[VW[U_\̂W\ĥk\TX\[U\̀oY[Wb\TX\cb\VŴWYẀ\TX\TWìXk[V̀l\UTX\
Ûb\TWìX\Wi[U_\dTÙ\TX\Te[WẀd\WT\c̀\dTÙ\cb\Wì\jkÙXa\[WV\ZTee[VV[TÙXVa\Tff[Z̀XVa\̂_̀UWV\TX\̀eghTb̀ V̀l\Vîhh\c̀\
d̀ è̀d\WT\c̀\̂\X̀h̀̂ V̀\WT\Wì\STUWX̂ZWTX\TX\[WV\VYX̀W[̀V\fXTe\̂Ub\Tch[_̂W[TUVa\h[̂c[h[W[̀V\TX\YUd̀XŴp[U_V\[U\ZTUÙZW[TU\
k[Wi\Wì\STUWX̂ZW\TX\Wì\g̀XfTXêUZ̀\cTUd\TX\̂\k̂[q̀X\Tf\̂Ub\gXTq[V[TU\Tf\Wì\STUWX̂ZW\TX\Tf\̂Ub\X[_iWV\TX\X̀èd[̀V\WT\
ki[Zi\Wì\jkÙX\êb\c̀\̀UW[Wh̀d\c̀ẐYV̀\Tf\̂Ub\cX̀̂Zi\WìX̀Tfa\̀nZ̀gW[U_\TUhb\̂\kX[WẀU\[UVWXYèUW\̀ngX̀VVhb\
gXTq[d[U_\fTX\VYZi\X̀h̀̂ V̀\TX\k̂[q̀Xr\sT\ẐUZ̀hĥW[TUa\X̀VZ[VV[TU\TX\̂UUYhèUW\ìX̀Tfa\[U\kiTh̀\TX\̂V\WT\̂Ub\ĝXW\Tf\Wì\
STUWX̂ZWa\c̀ẐYV̀\Tf\̂Ub\cX̀̂Zi\ìX̀Tfa\Vîhh\c̀\d̀ è̀d\̂\k̂[q̀X\Tf\̂Ub\eTÙb\d̂ê _̀V\WT\ki[Zi\Wì\jkÙX\êb\c̀\
ÙW[Wh̀d\c̀ẐYV̀\Tf\VYZi\cX̀̂Zir\sT\k̂[q̀X\cb\Wì\jkÙX\Tf\̂Ub\cX̀̂Zi\Tf\Wì\STUWX̂ZW\Vîhh\c̀\d̀ è̀d\WT\c̀\̂\k̂[q̀X\
Tf\̂Ub\TWìX\TX\̂Ub\VYcV̀oỲUW\cX̀̂Zir

tuvwxwxw\yì\X[_iWV\VŴẀd\[U\WìV̀\z̀ÙX̂h\STUd[W[TUV\̂Ud\Wì\STUWX̂ZW\{TZYèUWV\̂X̀\ZYeYĥW[q̀\̂Ud\UTW\[U\
h[e[ŴW[TU\Tf\̂Ub\X[_iWV\Tf\Wì\jkÙX\̂W\ĥk\TX\[U\̀oY[Wbr

tuvwxwx|\yì\jkÙX\Vîhh\UTW\c̀\X̀VgTUV[ch̀\fTX\d̂ê _̀V\TX\fTX\hTVV\Tf\̂UW[Z[ĝẀd\gXTf[WV\TU\}TXp\UTW\g̀XfTXèd\TU\
ẐZTYUW\Tf\̂Ub\ẀXe[ÛW[TU\Tf\Wì\STUWX̂ZWTX\cb\Wì\jkÙX\TX\cb\q[XWỲ\Tf\Wì\jkÙXmV\̀ǹXZ[V̀\Tf\[WV\X[_iW\WT\Ŵp̀\Tq̀X\
Wì\STUWX̂ZWTXmV\}TXpr

tuvwxwx~\yì\jkÙX\Vîhh\UTW\c̀\h[̂ch̀\WT\Wì\STUWX̂ZWTX\fTX\gYU[W[q̀\d̂ê _̀V\TU\̂ZZTYUW\Tf\[WV\ẀXe[ÛW[TU\Tf\Wì\
STUWX̂ZWTX\TX\̂Ub\TWìX\̂hh̀_̀d\cX̀̂Zi\Tf\Wì\�_X̀̀ èUW\̂Ud\Wì\STUWX̂ZWTX\ìX̀cb\̀ngX̀VVhb\k̂[q̀V\[WV\X[_iW\WT\Zĥ[e\
VYZi\d̂ê _̀V\̂_̂[UVW\Wì\jkÙXr

tuvwxwx�\yì\STUWX̂ZWTX\ìX̀cb\̀ngX̀VVhb\k̂[q̀V\̂Ub\X[_iWV\[W\êb\îq̀\[U\ĥk\TX\[U\̀oY[Wb\WT\hTVW\cTUd[U_\ẐĝZ[Wb\̂V\
\̂X̀VYhW\Tf\̂Ub\Tf\Wì\̂ZW[TUV\Tf\Wì\jkÙXa\Wì\�XZi[ẀZW\TX\Wì\STUVWXYZW[TU\] Û̂_̀X\Ŵp̀U\[U\ZTUÙZW[TU\k[Wi\Wì\
STUWX̂ZWTXmV\}TXp\TU\Wì\�XT�̀ZWr

tuvwxwx�\yì\STUWX̂ZWTX\̂_X̀̀V\WîW\[W\k̂[q̀V\Wì\d̀f̀UV̀\Tf\gX[q[Wb\Tf\ZTUWX̂ZW\̂V\c̀Wk̀ Ù\[WV̀hf\̂Ud\̀̂Zi\TWìX\�X[è\
STUWX̂ZWTXr\�U\Wì\̀q̀UW\WîW\̂U\̂ZW\TX\Te[VV[TU\cb\̂\�X[è\STUWX̂ZWTX\TX\[WV\�YcZTUWX̂ZWTXV\Tf\̂Ub\W[̀X\ẐYV̀V\[eĝZWa\
d̂ê _̀\TX\hTVV\[U\̂Ub\fTXe\WT\Wì\STUWX̂ZWTXa\WìU\Wì\�X[è\STUWX̂ZWTX\X̀VgTUV[ch̀\[U\kiTh̀\TX\[U\ĝXW\fTX\VYZi\
[eĝZWa\d̂ê _̀\TX\hTVV\̂_X̀̀V\[W\[V\d[X̀ZWhb\X̀VgTUV[ch̀\̂Ud\h[̂ch̀\WT\Wì\STUWX̂ZWTXr\yì\STUWX̂ZWTX\̂ZpUTkh̀d_̀V\̂Ud\
_̂X̀̀V\WîW\Wi[V\k̂[q̀X\Tf\Wì\d̀f̀UV̀\TX\gX[q[Wb\Tf\ZTUWX̂ZW\g̀Xe[WV\̂Ud\X̀oY[X̀V\[W\WT\ZTeèUZ̀\̂U\̂ZW[TU\TX\VY[W\
d[X̀ZWhb\̂_̂[UVW\Wì\X̀VgTUV[ch̀\�X[è\STUWX̂ZWTXr\yì\jkÙXa\�XZi[ẀZW\̂Ud\Wì\STUVWXYZW[TU\] Û̂_̀X\Vîhh\UTW\c̀\
ĝXW[̀V\WT\VYZi\VY[Wr\yì\STUWX̂ZWTX\k̂[q̀V\̂Ud\X̀h[UoY[VìV\̂Ub\X[_iW\̂Ud\Zĥ[e\̂V\̂_̂[UVW\Wì\jkÙXa\WT\Wì\̀nẀUW\
VYZi\Zĥ[e\[V\ẐYV̀da\TX\ZTUWX[cYẀd\WTa\cb\̂\�X[è\STUWX̂ZWTX\TX\[WV\�YcZTUWX̂ZWTXV\Tf\̂Ub\W[̀Xr

tuvwx|u�����u���u�����������
tuvwx|xv\ỳVWVa\[UVg̀ZW[TUV\̂Ud\̂ggXTq̂hV\Tf\gTXW[TUV\Tf\Wì\}TXp\Vîhh\c̀\ê d̀\̂V\X̀oY[X̀d\cb\Wì\STUWX̂ZW\
{TZYèUWV\̂Ud\cb\̂ggh[Ẑch̀\ĥkVa\VŴWYẀVa\TXd[ÛUZ̀Va\ZTd̀Va\XYh̀V\̂Ud\X̀_YĥW[TUV\TX\ĥkfYh\TXd̀XV\Tf\gYch[Z\
ŶWiTX[W[̀Vr\ỳVWVa\[UVg̀ZW[TUV\̂Ud\̂ggXTq̂hV\Tf\gTXW[TUV\Tf\Wì\STUWX̂ZWTXmV\}TXp\X̀oY[X̀d\cb\Wì\{X̂k[U_V\TX\
�g̀Z[f[ẐW[TUV\Vîhh\c̀\ê d̀\̂W\̂U\̂ggXTgX[̂Ẁ\W[èr\�Uh̀VV\TWìXk[V̀\gXTq[d̀da\Wì\STUWX̂ZWTX\Vîhh\̂XX̂U_̀\fTX\VYZi\
ẀVWVa\[UVg̀ZW[TUV\̂Ud\̂ggXTq̂hV\k[Wi\̂U\[Ud̀g̀Ud̀UW\ẀVW[U_\ĥcTX̂WTXb\TX\̀UW[Wb\̂ZZ̀gŴch̀\WT\Wì\jkÙXa\TX\k[Wi\Wì\
ĝgXTgX[̂Ẁ\gYch[Z\̂YWiTX[Wba\̂Ud\Vîhh\c̀ X̂\̂hh\X̀ĥẀd\ZTVWV\Tf\ẀVWVa\[UVg̀ZW[TUV\̂Ud\̂ggXTq̂hVr\yì\STUWX̂ZWTX\Vîhh\
_[q̀\Wì\STUVWXYZW[TU\] Û̂_̀X\̂Ud\�XZi[ẀZW\W[èhb\UTW[Z̀\Tf\kìU\̂Ud\kìX̀\ẀVWV\̂Ud\[UVg̀ZW[TUV\̂X̀\WT\c̀\ê d̀\VT\
WîW\Wì\STUVWXYZW[TU\] Û̂_̀X\̂Ud\�XZi[ẀZW\êb\c̀\gX̀V̀UW\fTX\VYZi\gXTZ̀dYX̀Vr\yì\jkÙX\Vîhh\c̀ X̂\ZTVWV\Tf\���\
ẀVWVa\[UVg̀ZW[TUV\TX\̂ggXTq̂hV\WîW\dT\UTW\c̀ZTè\X̀oY[X̀èUWV\YUW[h\̂fẀX\c[dV\̂X̀\X̀Z̀[q̀d\TX\Ù_TW[̂W[TUV\ZTUZhYd̀da\
Ûd\���\ẀVWVa\[UVg̀ZW[TUV\TX\̂ggXTq̂hV\kìX̀\cY[hd[U_\ZTd̀V\TX\̂ggh[Ẑch̀\ĥkV\TX\X̀_YĥW[TUV\gXTi[c[W\Wì\jkÙX\fXTe\
d̀h̀_̂W[U_\Wì[X\ZTVW\WT\Wì\STUWX̂ZWTXr

tuvwx|x�\�f\Wì\STUVWXYZW[TU\] Û̂_̀Xa\�XZi[ẀZWa\jkÙX\TX\gYch[Z\̂YWiTX[W[̀V\îq[U_\�YX[Vd[ZW[TU\d̀ẀXe[Ù\WîW\
gTXW[TUV\Tf\Wì\}TXp\X̀oY[X̀\̂dd[W[TÛh\ẀVW[U_a\[UVg̀ZW[TU\TX\̂ggXTq̂h\UTW\[UZhYd̀d\YUd̀X\�̀ZW[TU\��r�r�a\Wì\
STUVWXYZW[TU\] Û̂_̀X\TX\�XZi[ẀZW\Vîhha\YgTU\kX[WẀU\̂YWiTX[�̂W[TU\fXTe\Wì\jkÙXa\[UVWXYZW\Wì\STUWX̂ZWTX\WT\
X̂X̂U_̀\fTX\VYZi\̂dd[W[TÛh\ẀVW[U_a\[UVg̀ZW[TU\TX\̂ggXTq̂h\cb\̂U\̀UW[Wb\̂ZZ̀gŴch̀\WT\Wì\jkÙXa\̂Ud\Wì\STUWX̂ZWTX\
Vîhh\_[q̀\W[èhb\UTW[Z̀\WT\Wì\STUVWXYZW[TU\] Û̂_̀X\̂Ud\�XZi[ẀZW\Tf\kìU\̂Ud\kìX̀\ẀVWV\̂Ud\[UVg̀ZW[TUV\̂X̀\WT\c̀\
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L�M	�
KN� O A<$= ""P$Q

R�

STUVWXYWZ[TZWZ[VW\Y]XẐ_̀ZaY]WbT]TcV̂WT]UWd̂ [̀aZV̀ZWSTeWfVWĝVXV]ZWhŶWX_̀[WĝỲVU_̂VXiWj_̀[ẀYXZXkWVl̀VgZWTXW
ĝYmaUVUWa]WjV̀ZaY]WnoipiokWX[TqqWfVWTZWZ[VWrs]V̂tXWVlgV]XVi

uvwxyzyxW{hWX_̀[WĝỲVU_̂VXWhŶWZVXZa]ckWa]XgV̀ZaY]WŶWTgĝYmTqW_]UV̂WjV̀ZaY]XWnoipinWT]UWnoipi|ŴVmVTqWhTaq_̂VWYhWZ[VW
gŶZaY]XWYhWZ[VW}Ŷ~WZYẀYSgqeWsaZ[ŴV�_âVSV]ZXWVXZTfqaX[VUWfeWZ[VW\Y]ẐT̀ZW�Ỳ_SV]ZXkWTqqẀYXZXWSTUVW]V̀VXXT̂eWfeW
X_̀[WhTaq_̂VWa]̀q_Ua]cWZ[YXVWYhŴVgVTZVUWĝỲVU_̂VXWT]UẀYSgV]XTZaY]WhŶWZ[VW\Y]XẐ_̀ZaY]WbT]TcV̂tXWT]UWd̂ [̀aZV̀ZtXW
XV̂màVXWT]UWVlgV]XVXWX[TqqWfVWTZWZ[VW\Y]ẐT̀ZŶtXWVlgV]XVkWa]̀q_Ua]cWZ[VẀYXZWYhŴVZVXZa]cWhŶWmV̂ahàTZaY]WYhW
ỲSgqaT]̀VWahW]V̀VXXT̂eW_]ZaqWZ[VWd̂ [̀aZV̀ZẀV̂ZahaVXWZ[TZWZ[VW}Ŷ~Wa]W�_VXZaY]WUYVXẀYSgqeWsaZ[WZ[VŴV�_âVSV]ZXWYhW
Z[VW\Y]ẐT̀ZW�Ỳ_SV]ZXkWT]UW]Y]VWYhWX_̀[ẀYXZXWX[TqqWfVWa]̀q_UVUWa]ẀYSg_Za]cWZ[VW\Y]ẐT̀ZWj_Si

uvwxyzyzW�V�_âVUẀV̂ZahàTZVXWYhWZVXZa]ckWa]XgV̀ZaY]WŶWTgĝYmTqWX[TqqkW_]qVXXWYZ[V̂saXVŴV�_âVUWfeWZ[VW\Y]ẐT̀ZW
�Ỳ_SV]ZXkWfVWXV̀_̂VUWfeWZ[VW\Y]ẐT̀ZŶWT]UWĝYSgZqeWUVqamV̂VUWZYWZ[VW\Y]XẐ_̀ZaY]WbT]TcV̂WhŶWẐT]XSaZZTqWZYWZ[VW
d̂ [̀aZV̀Zi

uvwxyzy�W{hWZ[VW\Y]XẐ_̀ZaY]WbT]TcV̂WŶWd̂ [̀aZV̀ZWaXWZYWYfXV̂mVWZVXZXkWa]XgV̀ZaY]XkWŶWTgĝYmTqXŴV�_âVUWfeWZ[VW
\Y]ẐT̀ZW�Ỳ_SV]ZXkWZ[VW\Y]XẐ_̀ZaY]WbT]TcV̂WŶWd̂ [̀aZV̀ZWsaqqWUYWXYWĝYSgZqeWT]UkWs[V̂VWĝT̀ZàTfqVkWTZWZ[VW]ŶSTqW
gqT̀VWYhWZVXZa]ci

uvwxyzy�W�VXZXWŶWa]XgV̀ZaY]XẀY]U_̀ZVUWg_̂X_T]ZWZYWZ[VW\Y]ẐT̀ZW�Ỳ_SV]ZXWX[TqqWfVWSTUVWĝYSgZqeWZYWTmYaUW
_]̂VTXY]TfqVWUVqTeWa]WZ[VW}Ŷ~i

uvwxyzy�Wd]eWSTZV̂aTqWZYWfVWh_̂]aX[VUWX[TqqWfVWX_f�V̀ZWZYWa]XgV̀ZaY]XWT]UWZVXZXWa]WZ[VWX[YgWT]UWhaVqUWfeWZ[VWd̂ [̀aZV̀ZiW
j[YgWa]XgV̀ZaY]WX[TqqW]YZŴVqaVmVWZ[VW\Y]ẐT̀ZŶWYhWZ[VŴVXgY]XafaqaZeWZYWh_̂]aX[WXTZaXhT̀ZŶeWSTZV̂aTqXWT]UWZ[VŴac[ZWaXW
V̂XV̂mVUWZYŴV�V̀ZWT]eWSTZV̂aTqWTZWT]eWZaSVWfVhŶVWha]TqWT̀ V̀gZT]̀VWYhWZ[VW}Ŷ~kWs[V]Wa]WZ[VWYga]aY]WYhWZ[VWd̂ [̀aZV̀ZW
Z[VWSTZV̂aTqXWT]U�ŶWsŶ~ST]X[agWUYW]YZẀY]hŶSWZYWZ[VWjgV̀ahàTZaY]ŴV�_âVSV]ZXi

uvwxy�v��������
�TeSV]ZXWU_VWT]UW_]gTaUW_]UV̂WZ[VW\Y]ẐT̀ZW�Ỳ_SV]ZXWX[TqqWfVT̂Wa]ZV̂VXZWĥYSWZ[VWUTZVWgTeSV]ZWaXWU_VWTZWZ[VWqVcTqW
T̂ZVWTXŴV�_âVUWa]W�V]V̂TqWb_]àagTqW�TsWjV̀ZaY]Wn���fi

uvwxy�v����v������v��v������
uvwxy�yw��YWT̀ZaY]WŶWĝỲVVUa]cWX[TqqWqaVWŶWfVWSTa]ZTa]VUWfeWZ[VW\Y]ẐT̀ZŶkW]ŶWT]eY]VẀqTaSa]cW_]UV̂WŶWZ[̂Y_c[W
Z[VW\Y]ẐT̀ZŶkWTcTa]XZWZ[VWrs]V̂W_gY]WT]eẀqTaSWT̂aXa]cWY_ZWYhWŶWfTXVUWY]WZ[VWdĉVVSV]ZWŶWZ[VW\Y]ẐT̀ZW�Ỳ_SV]ZXW
ŶWfeŴVTXY]WYhWT]eWT̀ZWŶWYSaXXaY]WŶŴV�_âVSV]ZXŴVqTZa]cWZYWZ[VWcama]cWYhW]YZàVXWT]UWa]hŶSTZaY]kW_]qVXXWX_̀[W
T̀ZaY]WŶWĝỲVVUa]cWX[TqqWfVẀYSSV]̀VUWsaZ[a]WY]VW�n�WeVT̂WThZV̂WX_fSaXXaY]WZYWZ[VWrs]V̂WYhWZ[VWha]TqWdggqàTZaY]W
hŶW�TeSV]ZiWdXWZYWTẀqTaSWfTXVUW_gY]WSY]VeŴV�_âVUWZYWfVŴVZTa]VUWhŶWT]eWgV̂aYUWThZV̂WZ[VWUTZVWYhWZ[VWha]TqW
dggqàTZaY]WhŶW�TeSV]ZkWX_̀[WT̀ZaY]WS_XZWfVẀYSSV]̀VUWsaZ[a]WXalW���WSY]Z[XWThZV̂WX_̀[WSY]VeWfV̀YSVXWU_VWT]UW
gTeTfqVW_]UV̂WZ[VWZV̂SXWYhWZ[VW\Y]ẐT̀ZiW�YZsaZ[XZT]Ua]ckWahWZ[VW\Y]ẐT̀ZWaXWZV̂Sa]TZVUWfeWZ[VWrs]V̂kWX_̀[WT̀ZaY]WfeW
Z[VW\Y]ẐT̀ZŶWS_XZWfVẀYSSV]̀VUWsaZ[a]WXalW���WSY]Z[XWThZV̂WZ[VWUTZVWYhWX_̀[WZV̂Sa]TZaY]iW�[VW\Y]ẐT̀ZŶtXW
T̀ V̀gZT]̀VWYhWha]TqWgTeSV]ZWX[TqqẀY]XZaZ_ZVWTŴVqVTXVWYhWTqqẀqTaSXWTcTa]XZWZ[VWrs]V̂iW�[aXWĝYmaXaY]WX[TqqW]YZŴVqaVmVW
Z[VW\Y]ẐT̀ZŶWYhWZ[VWYfqacTZaY]WZYẀYSgqeWsaZ[WZ[VWĝYmaXaY]XWYhWZ[VWqTsŴVqTZa]cWZYW]YZàVXWYhẀqTaSi

uvwxy�y Wd̀ZXWŶWhTaq_̂VXWZYWT̀ZWỲ _̀̂̂a]cWU_̂a]cWZ[VẀY]XẐ_̀ZaY]WYhWZ[VW�̂Y�V̀ZWŶWhYqqYsa]cWZ[VWaXX_T]̀VWYhWZ[VWha]TqW
V̀̂ZahàTZVWhŶWgTeSV]ZkWs[à[WcamVŴaXVWZYWTẀT_XVWYhWT̀ZaY]WX[TqqWfVWUVVSVUWZYW[TmVWT̀`̂_VUWa]WT]eWT]UWTqqWVmV]ZXW]YZW
qTZV̂WZ[T]WZ[VWUTZVWYhWT]eWT̀ZWŶWhTaq_̂VWZYWT̀ZWfeWZ[VW\Y]ẐT̀ZŶWg_̂X_T]ZWZYWT]eWsT̂̂T]ZeWĝYmaUVUW_]UV̂WjV̀ZaY]Woi¡kW
Z[VWUTZVWYhWT]eẀŶ̂ V̀ZaY]WYhWZ[VW}Ŷ~WŶWhTaq_̂VWZYẀŶ̂ V̀ZWZ[VW}Ŷ~WfeWZ[VW\Y]ẐT̀ZŶW_]UV̂WjV̀ZaY]Wn|i|kWŶWZ[VWUTZVW
YhWT̀Z_TqẀYSSaXXaY]WYhWT]eWYZ[V̂WT̀ZWŶWhTaq_̂VWZYWgV̂hŶSWT]eWU_ZeWŶWYfqacTZaY]WfeWZ[VW\Y]ẐT̀ZŶkWs[à[VmV̂WỲ _̀̂XW
qTXZi

uvwxy�v¢�v£���v¤��¥��v��v������¦§��¥�v�̈��©��
�[VWĝYmaXaY]XWYhWZ[VW\Y]ẐT̀ZW�Ỳ_SV]ZXWX[TqqW]YZWfVẀ[T]cVUkWTSV]UVUkWsTamVUkWŶWYZ[V̂saXVWSYUahaVUWa]WT]eW
V̂XgV̀ZWVl̀VgZWfeWTWŝaZa]cWXac]VUWfeWZ[VWrs]V̂iW�YWgV̂XY]WaXWT_Z[ŶaªVUWY]WfV[TqhWYhWZ[VWrs]V̂WZYWŶTqqeẀ[T]cVkW
TSV]UkWsTamVkWŶWYZ[V̂saXVWSYUaheWZ[VWZV̂SXWYhWZ[VW\Y]ẐT̀ZW�Ỳ_SV]ZXWŶWT]eWYhWZ[VW\Y]ẐT̀ZŶtXWU_ZaVXWŶW
YfqacTZaY]XW_]UV̂WŶWT̂aXa]cWY_ZWYhWZ[VW\Y]ẐT̀ZW�Ỳ_SV]ZXiWd]eẀ[T]cVkWsTamV̂kWTgĝYmTqkWŶẀY]XV]ZWĉT]ZVUWZYWZ[VW
\Y]ẐT̀ZŶWX[TqqWfVWqaSaZVUWZYWZ[VWXgV̀ahàWSTZZV̂XWXZTZVUWa]WZ[VWŝaZa]cWXac]VUWfeWZ[VWrs]V̂kWT]UWX[TqqW]YZŴVqaVmVWZ[VW
\Y]ẐT̀ZŶWYhWT]eWYZ[V̂WYhWZ[VWU_ZaVXWT]UWYfqacTZaY]XW_]UV̂WZ[VW\Y]ẐT̀ZW�Ỳ_SV]ZXiW�YW«̀Y]XẐ_̀ZamV«Ẁ[T]cVXWX[TqqW
fVWTqqYsVUi
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STUVWXTYZ[\]̂_T̀̂ abcd\eaTf\̂e_
ghijklmnopqnlojrhpssjtoluvwijnljnhijxymiojqltvirjlzjpssjmlnvqirjlzjpm{jn{tijoi|powvm|jsvimrjoiqivuiwjzol}j
~��qlmnopqnlor�j~���r��qlmnopqnlor�jlojr�ttsviorjnljnhijklmnopqnlo�

STUVW�T�bâ_T̀b[̂_
ghijklmnopqnlojrhpss�jpmwjqp�rijvnrj~��qlmnopqnlorjnl�jql}ts{jyvnhjtoiupvsvm|jyp|ijopnijwinio}vmpnvlmrjprjvrr�iwj�{j
nhij~npnijlzj�iyj�lo�j�itpon}imnjlzj�p�lojzlojnhijslqpnvlmjpmwjw�opnvlmjlzjnhvrj�ol�iqn�jk�ooimnjyp|ijopnirjzlojnhvrj
�ol�iqnjpoijvmqs�wiwjvmjnhij�ol�iqnj�pm�ps�

STUVWU�T�̂êcb�T�cZ�\_\Ze_
�m{jrtiqvzvqjoi��voi}imnjvmjnhvrjklmnopqnjnhpnjnhijoirtlmrv�vsvnvirjlojl�sv|pnvlmrjlzjnhijklmnopqnlojpsrljptts{jnljpj
~��qlmnopqnlojvrjpwwiwjzloji}thprvrjpmwjvrjpsrljhioi�{jwii}iwjnljvmqs�wijpj~��qlmnopqnlojlzjpm{jnvio�jghijl}vrrvlmjlzj
pjoizioimqijnljpj~��qlmnopqnlojvmjqlmmiqnvlmjyvnhjpm{jlzjnhijklmnopqnlo�rjoirtlmrv�vsvnvirjlojl�sv|pnvlmrjrhpssjmlnj�ij
qlmrno�iwjnljwv}vmvrh�jp�ol|pnijlojsv}vnjpm{joirtlmrv�vsvnvirjlojl�sv|pnvlmrjlzjpj~��qlmnopqnlojlzjpm{jnvioj�mwiojnhij
klmnopqnj�lq�}imnrjlojnhijpttsvqp�sijr��qlmnopqn�

STUVWUUT�c\[[̂eTYZ[\]̂
�ssjmlnvqirjnlj�ij|vuimjhioi�mwiojrhpssj�ijvmjyovnvm|jpmwj}p{j�ij|vuim�jriouiw�jloj}pwij�{j���jwitlrvnvm|jnhijrp}ijvmj
nhij�mvniwj~npnirj}pvsjpwwoirriwjnljnhijp�nhlov�iwjoitoirimnpnvuij�prjrtiqvzviwj�isly�jlzjnhijtpon{jnlj�ijmlnvzviw�j
tlrntpvwjpmwjoi|vrnioiwjlojqionvzviw�joipwjoiqivtnjoi��irniwjloj���jwitlrvnvm|jnhijrp}ijzlojluiomv|hnjwisvuio{j�toitpvwj
�{jpmwj�vssiwjnljnhijtpon{j|vuvm|jmlnvqi�jyvnhjpjmpnvlmpss{joiql|mv�iwjluiomv|hnjwisvuio{jriouvqijpwwoirriwjnljnhij
p�nhlov�iwjoitoirimnpnvuijjlzjnhijtpon{j�ivm|jmlnvzviwjloj���jwisvuiovm|jnhijrp}ijvmjtiorlmjnljnhijp�nhlov�iwj
oitoirimnpnvuijlzjnhijtpon{j�ivm|jmlnvzviwjloj���ji}pvsrjnljnhijpnnimnvlmjlzjnhijp�nhlov�iwjoitoirimnpnvuijlzjnhijtpon{jnlj
�ijmlnvzviwjyvnhjnhijoi��voi}imnjlzjpji}pvsjqlmzvo}pnvlmjmlnvqirjwitlrvniwjvmjnhij�mvniwj~npnirj}pvsjrhpssj�ijizziqnvui�j
�msirrjlnhioyvrijrnpnijvmjnhijklmnopqnj�lq�}imnr�jzol}jpmwjpzniojnhijzl�onhjwp{jmi�njzlsslyvm|jnhijwpnijwitlrvniwjvmjpj
�mvniwj~npnirj}pvsjoiqitnpqsijlojyhimjpqn�pss{joiqivuiw�jyhvqhiuiojvrjiposvio�jj�lnvqirjnopmr}vnniwj�{jluiomv|hnj
wisvuio{jrhpssj�ijizziqnvuijv}}iwvpnis{�jj�}pvsjmlnvqirjrhpssj�ijizziqnvuijprjlzjnhijnv}ijoiqivuiw�jprjrhlymjlmjpjtovmniwj
i}pvsjqlmzvo}pnvlm�

 ̀¡¢£f¤TU¥TTT¡¤̀¦¢Y ¡¢§YT§̀ T̈©̈�¤Ÿ¢§YT§ªT¡«¤T£§Y¡̀ £¡
STU¥WUT¡̂c¬\eb[\ZeT­®T[̄̂T£Ze[cb][Zc
STU¥WUWUjghijklmnopqnloj}p{jnio}vmpnijnhijklmnopqnjvzjnhij°lo�jvrjrnlttiwjzlojpjtiovlwjlzj±²jqlmriq�nvuijwp{rjnhol�|hj
mljpqnjlojzp�snjlzjnhijklmnopqnlo�jpj~��qlmnopqnlo�jpj~���r��qlmnopqnlo�jnhivojp|imnrjloji}tsl{iir�jlojpm{jlnhiojtiorlmrj
lojimnvnvirjtiozlo}vm|jtlonvlmrjlzjnhij°lo��jzlojpm{jlzjnhijzlsslyvm|joiprlmr³

WU ŕr�pmqijlzjpmjlowiojlzjpjql�onjlojlnhiojt��svqjp�nhlovn{jhpuvm|j��ovrwvqnvlmjnhpnjoi��voirjpssj°lo�jnlj�ij
rnlttiwµjlo

W¶ �mjpqnjlzj|luiom}imn�jr�qhjprjpjwiqspopnvlmjlzjmpnvlmpsji}io|imq{�jnhpnjoi��voirjpssj°lo�jnlj�ij
rnlttiwµjlo

WV ·iqp�rijnhijklmrno�qnvlmj�pmp|iojhprjmlnjqionvzviwjlojnhij�oqhvniqnjhprjmlnjvrr�iwjpjkionvzvqpnijzloj
�p{}imnjpmwjhprjmlnjmlnvzviwjnhijklmnopqnlojlzjnhijoiprlmjzlojyvnhhlswvm|jqionvzvqpnvlmjprjtoluvwiwjvmj
~iqnvlmj±��jpmwj±�̧�jloj�iqp�rijnhijxymiojhprjmlnj}pwijtp{}imnjpznioj��jwp{rjyovnnimjmlnvqijlzjr�qhj
zpvs�oijnlj}p�ijtp{}imnjtoluvwiwjnhpnjr�qhjzpvs�oijvrjmlnjw�ijnljpjwvrt�niwjp}l�mn�jpmwji�qitnjnljnhij
i�nimnjnhijxymiojvrji�q�riwjzol}jnv}is{j}p�vm|jpssjlojtponjlzjpm{jtp{}imnjlmjpjkionvzvqpnijzloj�p{}imnj
prjtiojpm{jlnhiojtoluvrvlmrjlzjnhijklmnopqnj�lq�}imnr�

�lnyvnhrnpmwvm|jnhijtoiqiwvm|jlojpm{nhvm|jisrijvmjnhijklmnopqnj�lq�}imnr�jnhijklmnopqnlojrhpssjmlnjqiprijlojwisp{jnhij
tol|oirrjlzjnhij°lo�jzlojpm{joiprlmjlnhiojnhpmjlmijrinjzlonhjvmj~iqnvlmj±�¹���jvnj�ivm|jp|oiiwjnhpnj}lminpo{jwp}p|irj
rhpssj�ijpmjpwi��pnijoi}iw{jzlojnhijklmnopqnlojzlojpm{j�oipqhjlzjnhvrj�|oii}imnjlojnhijklmnopqnj�lq�}imnrj�{jnhij
xymio�

STU¥WUW¶jghijklmnopqnloj}p{jnio}vmpnijnhijklmnopqnjvz�jnhol�|hjmljpqnjlojzp�snjlzjnhijklmnopqnlo�jpj~��qlmnopqnlo�jpj
~���r��qlmnopqnlo�jnhivojp|imnrjloji}tsl{iir�jlojpm{jlnhiojtiorlmrjlojimnvnvirjtiozlo}vm|jtlonvlmrjlzjnhij°lo��j
oitipniwjr�rtimrvlmr�jwisp{r�jlojvmnioo�tnvlmrjlzjnhijimnvoij°lo�j�{jnhijxymiojprjwirqov�iwjvmj~iqnvlmj�����jqlmrnvn�nij
vmjnhijp||oi|pnij}loijnhpmj�²²jtioqimnjlzjnhijnlnpsjm�}�iojlzjwp{rjrqhiw�siwjzlojql}tsinvlm�
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TUVWXVXYZ[\Z]̂_Z]\Z̀a_Zb_cd]̂dZe_dfbgh_eZĝZi_f̀g]̂ZjkljljZ]bZjkljlmZ_ngd̀doZ̀a_Zp]̂ b̀cf̀]bZqcroZst]̂ZuvZecrdwZxbg̀̀_̂Z
]̂̀gf_ZĉeZ]tt]b̀ŝg̀rZ̀]Zfsb_Z̀]Z̀a_Zyx̂_boZ̀_bqĝc̀_Z̀a_Zp]̂ b̀cf̀ZĉeZb_f]z_bZ\b]qZ̀a_Zyx̂_bZtcrq_̂ Z̀\]bZdsfaZ
{]b|Ztb]t_b}rZt_b\]bq_eZ\]bZxagfaZg̀ZacdẐ]̀Z]̀a_bxgd_Zh__̂Zf]qt_̂dc̀_eoZhs̀ZĝẐ]Z_z_̂ Z̀dac}}Z̀a_Zyx̂_bZhrZ}gch}_Z
]̀Z̀a_Zp]̂ b̀cf̀]bZ\]bZĉrZtb]dt_f̀gz_Z}]ddoZĝf}seĝ~oZhs̀Ẑ]̀Z}gqg̀_eZ̀]oZ̀_bqĝc̀g]̂Z_nt_̂d_doZ}]ddZ]\Zĉ g̀fgtc̀_eZ
tb]\g̀doZgqtcf̀Zecqc~_doZŝchd]bh_eZ]z_ba_ceoZ]bZ̀a_Z}g|_lZ�]̀xg̀ad̀ĉeĝ~Z̀a_Z\]b_~]ĝ~oZĉrZdsfaZtcrq_̂ d̀Z̀]Z̀a_Z
p]̂ b̀cf̀]bZdac}}Zh_Z}_ddZĉrZd_̀]\\dZ̀]ZxagfaZ̀a_Zyx̂_bZqcrZh_Z_̂ g̀̀}_eZcdZt_bZĉrZ]̀a_bZtb]zgdg]̂Z]\Z̀a_Zp]̂ b̀cf̀Z
�]fsq_̂ d̀l

TUVWXVXWZ[\Z̀a_Z{]b|ZgdZd̀]tt_eZ\]bZcZt_bg]eZ]\Z�vZf]̂d_fs̀gz_ZecrdZ̀ab]s~aẐ]Zcf̀Z]bZ\cs}̀Z]\Z̀a_Zp]̂ b̀cf̀]bZ]bZcZ
ishf]̂ b̀cf̀]bZ]bZ̀a_gbZc~_̂ d̀Z]bZ_qt}]r__dZ]bZĉrZ]̀a_bZt_bd]̂dZt_b\]bqĝ~Zt]b̀g]̂dZ]\Z̀a_Z{]b|Zŝe_bZf]̂ b̀cf̀Zxg̀aZ
à_Zp]̂ b̀cf̀]bZh_fcsd_Z̀a_Zyx̂_bZacdZb_t_c̀_e}rZ\cg}_eZ̀]Z\s}\g}}Z̀a_Zyx̂_bwdZ]h}g~c̀g]̂dZŝe_bZ̀a_Zp]̂ b̀cf̀Z
�]fsq_̂ d̀Zxg̀aZb_dt_f̀Z̀]Zqc̀̀_bdZgqt]b̀ĉ Z̀̀]Z̀a_Ztb]~b_ddZ]\Z̀a_Z{]b|oZ̀a_Zp]̂ b̀cf̀]bZqcroZst]̂ZuvZceeg̀g]̂c}Z
ecrdwZxbg̀̀_̂Ẑ]̀gf_Z̀]Z̀a_Zyx̂_boZp]̂d̀bsf̀g]̂Z�ĉc~_bZĉeZ�bfag̀_f̀Z�esbĝ~ZxagfaZ̀a_Zyx̂_bZdac}}Zacz_Z̀a_Zbg~àZ
ĉeZ]tt]b̀ŝg̀rZ̀]Zfsb_�oZ̀_bqĝc̀_Z̀a_Zp]̂ b̀cf̀ZĉeZb_f]z_bZ\b]qZ̀a_Zyx̂_bZcdZtb]zge_eZĝZi_f̀g]̂Zjkljlul

TUVWX�U�����������U��U���U�����U���U�����
TUVWX�XVZ�a_Zyx̂_bZqcrZ̀_bqĝc̀_Z̀a_Zp]̂ b̀cf̀Zg\Z̀a_Zp]̂ b̀cf̀]b

XV b_\sd_dZ]bZ\cg}dZ̀]Zdstt}rZ_̂]s~aZtb]t_b}rZd|g}}_eZx]b|_bdZ]bZtb]t_bZqc̀_bgc}dZ]bZ_�sgtq_̂ Z̀̀]Zf]qt}_̀_Z
à_Z{]b|ZĝZcZeg}g~_̂ òZ_\\gfg_̂ òZ̀gq_}roZx]b|qĉ}g|_oZd|g}}\s}oZĉeZfcb_\s}Zqĉ _̂b�

X� \cg}dZ̀]Zqc|_Ztcrq_̂ Z̀̀]Zishf]̂ b̀cf̀]bdZ]bZistt}g_bdZ\]bZqc̀_bgc}dZ]bZ}ch]bZĝZcff]beĉf_Zxg̀aZ̀a_Z
b_dt_f̀gz_Zc~b__q_̂ d̀Zh_̀x__̂Z̀a_Zp]̂ b̀cf̀]bZĉeZg̀dZishf]̂ b̀cf̀]bdZ]bZistt}g_bd�

XY egdb_~cbedZctt}gfch}_Z}cxdoZd̀c̀s̀_doZ]beĝĉf_doZf]e_doZbs}_dZĉeZb_~s}c̀g]̂doZ]bZ}cx\s}Z]be_bdZ]\ZcZ
tsh}gfZcs̀a]bg̀roZ]bZg̀dZa_c}̀aZĉeZdc\_̀rZt}ĉ�Z

XW ]̀a_bxgd_ZgdZ~sg}̀rZ]\Zdshd̀ĉ g̀c}Zhb_cfaZ]\Z]bZe_\cs}̀Zŝe_bZcZtb]zgdg]̂Z]\Z̀a_Zp]̂ b̀cf̀Z�]fsq_̂ d̀�
X� fĉ ]̂̀Zf]qt}_̀_Z̀a_Z{]b|Zxg̀aĝZ̀a_Zp]̂ b̀cf̀Z�gq_Z]bZxg̀aĝZ̀a_Z̀gq_Z̀]ZxagfaZdsfaZf]qt}_̀g]̂ZqcrZ

acz_Zh__̂Z_ǹ_̂e_e�Ztb]zge_eoZa]x_z_boZ̀ac̀Z̀a_Zgqt]ddghg}g̀rZ]\Z̀gq_}rZf]qt}_̀g]̂ZgdoZĝZ̀a_Zyx̂_bwdZ
]tĝg]̂oZc̀̀bghs̀ch}_Z̀]Zf]̂eg̀g]̂dZxg̀aĝZ̀a_Zp]̂ b̀cf̀]bwdZf]̂ b̀]}�

X� hb_cfa_dZĉrZxcbbĉ r̀Zqce_ZhrZ̀a_Zp]̂ b̀cf̀]bZŝe_bZ]bZtsbdsĉ Z̀̀]Z̀a_Zp]̂ b̀cf̀Z�]fsq_̂ d̀�
X� gdZ]bZacdZh__̂Zŝ _̂f_ddcbg}rZ]bZŝb_cd]̂ch}rZ]bZxg}}\s}}rZe_}crĝ~Z̀a_Zt_b\]bqĉf_ZĉeZf]qt}_̀g]̂Z]\Z

à_Z{]b|oZ]bZ̀a_ZcxcbeZ]\Ẑ_f_ddcbrZdshf]̂ b̀cf̀doZ]bZ̀a_Zt}cfĝ~Z]\Ẑ_f_ddcbrZqc̀_bgc}ZĉeZ_�sgtq_̂ Z̀
]be_bd�

X� \cg}dZ̀]Z\sb̂gdaZ̀a_Zyx̂_bZxg̀aZcddsbĉf_dZdc̀gd\cf̀]brZ̀]Z̀a_Zyx̂_bZ_zge_̂fĝ~Z̀a_Zp]̂ b̀cf̀]bwdZchg}g̀rZ
]̀Zf]qt}_̀_Z̀a_Z{]b|ZĝZf]qt}gĉf_Zxg̀aZc}}Zb_�sgb_q_̂ d̀Z]\Z̀a_Zp]̂ b̀cf̀Z�]fsq_̂ d̀�

X  b_\sd_dZ̀]Ztb]f__eZxg̀aZ̀a_Z{]b|Z]bZ_ǹbcZx]b|Zxa_̂ZĉeZcdZegb_f̀_eZhrZ̀a_Zyx̂_boZp]̂d̀bsf̀g]̂Z
�ĉc~_bZ]bZ�bfag̀_f̀�

XV¡ \cg}dZc\̀_bZf]qq_̂f_q_̂ Z̀]\Z̀a_Z{]b|Z̀]Ztb]f__eZf]̂ g̀̂s]sd}rZxg̀aZ̀a_Zf]̂d̀bsf̀g]̂ZĉeZf]qt}_̀g]̂Z]\Z
à_Z{]b|Z\]bZq]b_Z̀aĉZjvZecrdoZ_nf_t̀ZcdZt_bqg̀̀_eZŝe_bZ̀a_Zp]̂ b̀cf̀Z�]fsq_̂ d̀�

XVV \cg}dZ]bẐ_~}_f̀dZ̀]Zf]qt}_̀_Z̀a_Z{]b|Zxg̀aĝZ̀a_Zp]̂ b̀cf̀Z�gq_Z]bZĝZcff]beĉf_Zxg̀aZ̀a_Zp]̂d̀bsf̀g]̂Z
ifa_es}_�Z

XV� b_\sd_dZ]bZ\cg}dZ̀]Zf]bb_f̀Ze_\gfg_̂ Z̀{]b|Zt_b\]bq_eZhrZg̀�Z
XVY à_Zp]̂ b̀cf̀]bwdZtb]~b_ddZ]\Z̀a_Z{]b|ZgdZdsfaZ̀ac̀Z̀a_Zyx̂_bZb_cd]̂ch}rZh_}g_z_dZ̀ac̀Z̀a_Zp]̂ b̀cf̀]bZ

dac}}Ẑ]̀Zh_Zch}_Z̀]Zcfag_z_Zishd̀ĉ g̀c}Zp]qt}_̀g]̂ZhrZ̀a_Zishd̀ĉ g̀c}Zp]qt}_̀g]̂Z�c̀_ZĉeZ̀a_Z
p]̂ b̀cf̀]bZacdẐ]̀Ze_}gz_b_eZĉeZgqt}_q_̂ _̀eZcZb_f]z_brZt}ĉZb_�sgb_eZŝe_bZ̀a_Zp]̂ b̀cf̀Z]bZacdẐ]̀Z
b_f]z_b_eZ̀a_Zdfa_es}_Zds\\gfg_̂ Z̀̀]Zq__̀Z̀a_Zb_dt_f̀gz_Zp]̂ b̀cf̀Z�gq_Zb_�sgb_q_̂ d̀ZcdZb_�sgb_eZhrZ
xbg̀̀_̂Ẑ]̀gf_Z̀]Z̀a_Zp]̂ b̀cf̀]bZhrZ̀a_Zyx̂_b�Z]b

XVW egdb_~cbedZ̀a_Zĝd̀bsf̀g]̂dZ]\Z̀a_Zp]̂d̀bsf̀g]̂Z�ĉc~_boZ�bfag̀_f̀Z]bZyx̂_bZ�xa_̂ZdsfaZĝd̀bsf̀g]̂dZ
cb_Zhcd_eZ]̂Z̀a_Zb_�sgb_q_̂ d̀Z]\Z̀a_Zp]̂ b̀cf̀Z�]fsq_̂ d̀�l

TUVWX�X�Z{a_̂ZĉrZ]\Z̀a_Zch]z_Zb_cd]̂dZ_ngd̀oZ̀a_Zyx̂_bZqcrZxg̀a]s̀Ztb_¢segf_Z̀]ZĉrZ]̀a_bZbg~àdZ]bZb_q_eg_dZ]\Z̀a_Z
yx̂_bZĉeZc\̀_bZ~gzĝ~Z̀a_Zp]̂ b̀cf̀]bZĉeZ̀a_Zp]̂ b̀cf̀]bwdZdsb_̀roZg\ZĉroZd_z_̂Z�£�ZecrdwZxbg̀̀_̂Ẑ]̀gf_oZ̀_bqĝc̀_Z
_qt}]rq_̂ Z̀]\Z̀a_Zp]̂ b̀cf̀]bZc̀Z̀a_Z_ntgbc̀g]̂Z]\ZdsfaZd_z_̂Z�£�ZecrZt_bg]eoZĉeZqcroZdsh¢_f̀Z̀]ZĉrZtbg]bZbg~àdZ]\Z̀a_Z
dsb_̀r¤

XV ¥nf}se_Z̀a_Zp]̂ b̀cf̀]bZ\b]qZ̀a_Zdg̀_ZĉeZ̀c|_Zt]dd_ddg]̂Z]\Zc}}Zqc̀_bgc}doZ_�sgtq_̂ òZ̀]]}doZĉeZ
f]̂d̀bsf̀g]̂Z_�sgtq_̂ Z̀ĉeZqcfaĝ_brZ̀a_b_]̂Z]x̂_eZhrZ̀a_Zp]̂ b̀cf̀]b�

X� �ff_t̀Zcddg~̂q_̂ Z̀]\Zdshf]̂ b̀cf̀dZtsbdsĉ Z̀̀]Zi_f̀g]̂Z¦lk�Zĉe
XY §ĝgdaZ̀a_Z{]b|ZhrZxac̀_z_bZb_cd]̂ch}_Zq_̀a]eZ̀a_Zyx̂_bZqcrZe__qZ_nt_eg_̂ Z̀s̀g}g̈ĝ~Z\]bZdsfaZ

tsbt]d_ZdsfaZ]\Z̀a_Zp]̂ b̀cf̀]bwdZt}ĉ òZqc̀_bgc}doZ_�sgtq_̂ òZ̀]]}dZĉeZdstt}g_dZb_qcĝĝ~Z]̂Z̀a_Zdg̀_oZ
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TUVWTXYZWY[\]WY[̂\ZU_̀T\_Z̀YWTYWa_WbTcWVddbWTVeaYT̂XdfWZ̀WagWbTcW\TXXW[hZUW_]dWiZU_̀T\_Z̀jYWY[̀d_cWT_Wa_YW
ZkUWdlhdUYdW_ZWVZWYZmWnhZUWk̀a__dUẀdo[dY_WZgW_]dWiZU_̀T\_Z̀fW_]dWpkUd̀WY]TXXWg[̀UaY]W_ZW_]dWiZU_̀T\_Z̀W
TWVd_TaXdVWT\\Z[U_aUqWZgW_]dW\ZY_YWaU\[̀̀dVŴcW_]dWpkUd̀WaUWgaUaY]aUqW_]dWrZ̀smWt[\]WT\\Z[U_aUqWY]TXXW
d̂WgaUTXfŴaUVaUqWTUVW\ZU\X[YaedW[hZUW_]dWiZU_̀T\_Z̀fWa_YWY[̀d_cfWTUVWTUcWhd̀YZUW\XTabaUqW[UVd̀WZ̀W
_]̀Z[q]W_]dWiZU_̀T\_Z̀fWTYW_ZW_]dWTbZ[U_W_]d̀dZgm

uvwxyzy{Wr]dUW_]dWpkUd̀W_d̀baUT_dYW_]dWiZU_̀T\_WgZ̀WZUdWZgW_]dẀdTYZUYWY_T_dVWaUWtd\_aZUW|}m~m|fW_]dWiZU_̀T\_Z̀WY]TXXW
UZ_ŴdWdU_a_XdVW_ZẀd\daedWg[̀_]d̀WhTcbdU_W[U_aXW_]dWrZ̀sWaYWgaUaY]dVm

uvwxyzyxW�gW_]dW[UhTaVŴTXTU\dWZgW_]dWiZU_̀T\_Wt[bWdl\ddVYW\ZY_YWZgWgaUaY]aUqW_]dWrZ̀sfWaU\X[VaUqW\ZbhdUYT_aZUWgZ̀W
_]dWiZUY_̀[\_aZUW�TUTqd̀jYWTUVW�̀\]a_d\_jYWYd̀ea\dYWTUVWdlhdUYdYWbTVdWUd\dYYT̀cW_]d̀d̂cfWTUVWZ_]d̀WVTbTqdYW
aU\[̀̀dVŴcW_]dWpkUd̀WTUVWUZ_Wdlh̀dYYXcWkTaedVfWY[\]Wdl\dYYWY]TXXŴdWhTaVW_ZW_]dWiZU_̀T\_Z̀mW�gWY[\]W\ZY_YWTUVW
VTbTqdYWdl\ddVW_]dW[UhTaVŴTXTU\dfW_]dWiZU_̀T\_Z̀WY]TXXWhTcW_]dWVaggd̀dU\dW_ZW_]dWpkUd̀mW�]dWTbZ[U_W_ZŴdWhTaVW_ZW_]dW
iZU_̀T\_Z̀WZ̀WpkUd̀fWTYW_]dW\TYdWbTcŴdfWY]TXXfW[hZUWThhXa\T_aZUfŴdW\d̀_agadVŴcW_]dW�Ua_aTXW�d\aYaZUW�Tsd̀WTg_d̀W
\ZUY[X_T_aZUWka_]W_]dWiZUY_̀[\_aZUW�TUTqd̀fWTUVW_]aYWẐXaqT_aZUWgZ̀WhTcbdU_WY]TXXWY[̀eaedW_d̀baUT_aZUWZgW_]dWiZU_̀T\_m

uvwxyzyxywW�]dW\ZY_YWZgWgaUaY]aUqW_]dWrZ̀sWTXYZWaU\X[VdfWka_]Z[_WXaba_T_aZUfWTXXẀdTYZUT̂XdWT__Z̀UdcYjWgddYWaU\[̀̀dVWaUW
d̀YhZUVaUqW_ZW_]dWVdgT[X_WTUVWdUgZ̀\aUqW_]dWpkUd̀jYẀaq]_YW[UVd̀W_]dWiZU_̀T\_W�Z\[bdU_YW�aU\X[VaUqW\ZY_YWTUVWgddYW
aU\[̀̀dVWaUWVaYh[_dẀdYZX[_aZUWh̀Z\ddVaUqY�fWTVVa_aZUTXW_a_XdW\ZY_YfWaUY[̀TU\dfWTVVa_aZUTXWaU_d̀dY_Ŵd\T[YdWZgWTUcWVdXTcWaUW
\ZbhXd_aUqW_]dWrZ̀sfWXZYYWZgWt_T_dW�[aXVaUqW�aVfWTUVWTXXWZ_]d̀WVàd\_WTUVW\ZUYdo[dU_aTXWVTbTqdYWaU\[̀̀dVŴcW_]dW
pkUd̀ŴcẀdTYZUWZgW_]dW_d̀baUT_aZUWZgW_]dWiZU_̀T\_Z̀WTYWY_T_dVW]d̀daUm

uwxyzyxyz��_WaYẀd\ZqUa�dVW_]T_�W�|�WagWTUWZ̀Vd̀WgZ̀ẀdXadgWaYWdU_d̀dVWZUŴd]TXgWZgWiZU_̀T\_Z̀Wh[̀Y[TU_W_ZW�a_XdW||WZgW_]d
nUa_dVWt_T_dYWiZVdfW�~�WagWTUcWZ_]d̀WYabaXT̀WZ̀Vd̀WaYWdU_d̀dVW[UVd̀WTUcWZ_]d̀WVd̂_Z̀ẀdXadgWXTkYfW���WagWiZU_̀T\_Z̀
bTsdYWTWqdUd̀TXWTYYaqUbdU_WgZ̀W_]dŴdUdga_WZgWa_YW\̀dVa_Z̀YfW�}�WagWTẀd\daed̀WaYWThhZaU_dVWgZ̀W_]dŴdUdga_WZgWa_Y
\̀dVa_Z̀YfWZ̀W���WagWTẀd\daed̀WaYWThhZaU_dVWZUWT\\Z[U_WZgWa_YWaUYZXedU\cfWTUcWY[\]WdedU_W\Z[XVWabhTàWZ̀Wg̀[Y_̀T_d
iZU_̀T\_Z̀jYWhd̀gZ̀bTU\dWZgW_]dWiZU_̀T\_mW�\\Z̀VaUqXcfWa_WaYWTq̀ddVW_]T_W[hZUW_]dWZ\\[̀̀dU\dWZgWTUcWY[\]WdedU_f
pkUd̀WY]TXXŴdWdU_a_XdVW_ZẀdo[dY_WZgWiZU_̀T\_Z̀WZ̀Wa_YWY[\\dYYZ̀WaUWaU_d̀dY_WTVdo[T_dWTYY[̀TU\dWZgWg[_[̀dWhd̀gZ̀bTU\d
aUWT\\Z̀VTU\dWka_]W_]dW_d̀bYWTUVW\ZUVa_aZUYWZgW_]dWiZU_̀T\_mW�TaX[̀dW_ZW\ZbhXcWka_]WY[\]Ẁdo[dY_Wka_]aUW_dUW�|��
VTcYWZgWVdXaed̀cWZgW_]dẀdo[dY_fWZ̀WpkUd̀jYWVd_d̀baUT_aZUW_]T_W_]dWTYY[̀TU\dYWT̀dWUZ_WTVdo[T_dfWY]TXXWdU_a_XdWpkUd̀W_Z
_d̀baUT_dW_]dWiZU_̀T\_WTUVW_ZW_]dWT\\ZbhTUcaUqẀaq]_YWYd_WgZ̀_]WaUWt[̂hT̀Tq̀Th]YW|}m~m|W_]̀Z[q]W|}m~m}W]d̀dZgmW�UWTXX
dedU_YWhdUVaUqẀd\dah_WZgWTVdo[T_dWTYY[̀TU\dWZgWhd̀gZ̀bTU\dWTUVWT\_[TXWhd̀gZ̀bTU\dWaUWT\\Z̀VTU\dW_]d̀dka_]f
pkUd̀WY]TXXŴdWdU_a_XdVW_ZWh̀Z\ddVWka_]W_]dWrZ̀sWka_]Wa_YWZkUWgZ̀\dYWZ̀Wka_]WZ_]d̀WiZU_̀T\_Z̀YWZUWTW_abdWTUV
bT_d̀aTXWZ̀WZ_]d̀WThh̀Zh̀aT_dŴTYaYfW_]dW\ZY_WZgWk]a\]WkaXXŴdŴT\sW\]T̀qdVWTqTaUY_W_]dWiZU_̀T\_Wt[bm

uvwxyzy�W�gW_]dWpkUd̀Wk̀ZUqg[XXcW_d̀baUT_dYW_]dWiZU_̀T\_WgZ̀W\T[YdfW_]dẀaq]_YfẀdbdVadYWTUVWẐXaqT_aZUYWZgW_]dWhT̀_adYW
kaXXŴdW_]dWYTbdWTYWagW_]dWpkUd̀W]TVW_d̀baUT_dVW_]dWiZU_̀T\_WgZ̀W\ZUedUadU\dW[UVd̀Wtd\_aZUW|}m}m

uvwxyzy�v�UW_]dWdedU_W_]T_W_]dWiZU_̀T\_Z̀fWZ̀W_]dWiZU_̀T\_Z̀jYWY[̀d_cfW\]TXXdUqdYW_]dWpkUd̀jYW_d̀baUT_aZUWZgW_]dW
iZU_̀T\_WgZ̀W\T[YdfWTUVW_]dWpkUd̀Wh̀deTaXYWaUWXa_aqT_aZUWaUW\ZUUd\_aZUWka_]WY[\]W\]TXXdUqdfWk]d_]d̀WaUa_aT_dVŴcW_]dW
pkUd̀WZ̀ŴcW_]dWiZU_̀T\_Z̀WZ̀W_]dWiZU_̀T\_Z̀jYWY[̀d_cfW_]dWpkUd̀WY]TXXŴdWdU_a_XdVW_ZWa_YW\ZY_YfWaU\X[VaUqẀdTYZUT̂XdW
T__Z̀UdcjYWgddYfWaU\[̀̀dVWTYWTẀdY[X_WZgWY[\]WXa_aqT_aZUfWTYWhT̀_WZgWTUcW�[VqbdU_WTqTaUY_W_]dWiZU_̀T\_Z̀WZ̀W_]dW
iZU_̀T\_Z̀jYWY[̀d_cmWt[\]W\ZY_YfWaU\X[VaUqẀdTYZUT̂XdWT__Z̀UdcjYWgddYfWY]TXXŴdWVddbdVWTW\ZY_WZgWgaUaY]aUqW_]dWrZ̀sm

uvwxy{v����������v��v���v�����v���v ��¡�����¢�
uvwxy{ywW�]dWpkUd̀WbTcfWka_]Z[_W\T[YdfWZ̀Vd̀W_]dWiZU_̀T\_Z̀WaUWk̀a_aUqW_ZWY[YhdUVfWVdXTcWZ̀WaU_d̀̀[h_W_]dWrZ̀sfWaUW
k]ZXdWZ̀WaUWhT̀_WgZ̀WY[\]Whd̀aZVWZgW_abdWTYW_]dWpkUd̀WbTcWVd_d̀baUdmW�]dWpkUd̀WY]TXXWaU\[̀WUZWXaT̂aXa_cŴcẀdTYZUWZgW
Y[\]WY[YhdUYaZUfWVdXTcfWZ̀WaU_d̀̀[h_aZUWdl\dh_W_]T_W_]dWiZU_̀T\_Z̀WbTcẀdo[dY_WTUWdl_dUYaZUWZgWa_YW_abdW_ZW\ZbhXd_dWa_YW
rZ̀sWaUWT\\Z̀VTU\dWka_]W�̀_a\XdW£W]d̀dZgm

uvwxy{yzW�]dWiZU_̀T\_W�abdWY]TXXŴdWTV�[Y_dVWgZ̀WaU\̀dTYdYWaUW_abdW\T[YdVŴcWY[YhdUYaZUfWVdXTcWZ̀WaU_d̀̀[h_aZUWTYW
VdY\̀âdVWaUWtd\_aZUW|}m�m|mW¤ZWTV�[Y_bdU_WY]TXXŴdWbTVdW_ZW_]dWdl_dU_�

yw _]T_Whd̀gZ̀bTU\dWaYfWkTYWZ̀WkZ[XVW]TedŴddUWYZWY[YhdUVdVfWVdXTcdVWZ̀WaU_d̀̀[h_dVŴcWTUZ_]d̀W\T[YdWgZ̀W
k]a\]W_]dWiZU_̀T\_Z̀WaYẀdYhZUYâXd¥WZ̀

yz _]T_WTUWdo[a_T̂XdWTV�[Y_bdU_WaYWbTVdWZ̀WVdUadVW[UVd̀WTUZ_]d̀Wh̀ZeaYaZUWZgW_]aYWiZU_̀T\_m
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TUVWXWUYZ[\]̂_̀]âUbcÙdZUef̂Z[Uga[UhâiẐ]ẐjZ
TUVWXWXVklmnkopqnrkstuvktwktqukwxsnvkwnrsxqtwnkwmnkpmyznkyrktquk{yrwxyqky|kwmnk}yqwrt~wk|yrkwmnkopqnr��k~yq�nqxnq~nk
tq�kpxwmy�wk~t��nk�{yqkqywkzn��kwmtqk�n�nqk���k�tu��kprxwwnqkqywx~nkwykwmnk}yqwrt~wyr�k�ywpxwm�wtq�xq�ktqukywmnrk
{ry�x�xyqkwykwmnk~yqwrtrukxqkwmnk}yqwrt~wvkwmnkopqnrkrn�nr�n�kwmnkrx�mwktwktqukwxsnktq�kxqkxw�kt��yz�wnk�x�~rnwxyqkwyk
wnrsxqtwnkwmnk�nr�x~n�ky|kwmnk}yqwrt~wyrkyrkwmnk�yr�k�uk�x�xq�kprxwwnqkqywx~nkwykwmnk}yqwrt~wyr�klmx�kwnrsxqtwxyqk|yrk
~yq�nqxnq~nky|kwmnkopqnrk{ry�x�xyqktzzyp�ktq�kt�wmyrx�n�kwmnkopqnrkwykwnrsxqtwnkwmx�k}yqwrt~wktwktqukwxsnktq�k|yrk
tqukrnt�yqkpmtw�yn�nr�klmx�krx�mwkstuk�nkn�nr~x�n�k�ukwmnkopqnrkxqkxw�k~ys{znwnk�x�~rnwxyq�klnrsxqtwxyqk�ukwmnk
opqnrk�q�nrkwmx�k�n~wxyqk�mtzzk�nk�uk�ywx~nky|klnrsxqtwxyqk�nzx�nrn�kwykwmnk}yqwrt~wyrk�{n~x|uxq�kwmnkn�wnqwky|k
wnrsxqtwxyqktq�kwmnkn||n~wx�nk�twn�

TUVWXWX�k�{yqkrn~nx{wky|kprxwwnqkqywx~nk|ryskwmnkopqnrky|k��~mkwnrsxqtwxyqk|yrkwmnkopqnr��k~yq�nqxnq~nvkwmnk
}yqwrt~wyrk�mtzzkxssn�xtwnzuktq�kxqkt~~yr�tq~nkpxwmkxq�wr�~wxyq�k|ryskwmnkopqnr�

XV ~nt�nky{nrtwxyq�kt�k�xrn~wn�k�ukwmnkopqnrkxqkwmnkqywx~n�
X� wt�nkt~wxyq�kqn~n��truvkyrkwmtwkwmnkopqnrkstuk�xrn~wvk|yrkwmnk{rywn~wxyqktq�k{rn�nr�twxyqky|kwmnk�yr��k
X� n�~n{wk|yrk�yr�k�xrn~wn�kwyk�nk{nr|yrsn�k{rxyrkwykwmnkn||n~wx�nk�twnky|kwnrsxqtwxyqk�wtwn�kxqkwmnkqywx~nvk

wnrsxqtwnktzzkn�x�wxq�k���~yqwrt~w�ktq�k{�r~mt�nkyr�nr�ktq�knqwnrkxqwykqyk|�rwmnrk���~yqwrt~w�ktq�k
{�r~mt�nkyr�nr��ktq�

XW {ry~nn�kwyk~ys{znwnkwmnk{nr|yrstq~nky|kwmnk�yr�krn��xrn�k�q�nrk{yrwxyq�ky|kwmnk}yqwrt~wkqywk
wnrsxqtwn�vkx|ktqu�

TUVWXWX�k�{yqkrn~nx{wky|kprxwwnqkqywx~nky|kwmnkopqnr��kn�nr~x�nky|k��~mkwnrsxqtwxyqvkwmnk}yqwrt~wyrk�mtzzvkt�kwmnk
}yqwrt~wyr��k�yznktq�kn�~z��x�nkrnsn�uvk�nk{tx�k|yrkwmnk�yr�k{ry{nrzukn�n~�wn�kxqkt~~yr�tq~nkpxwmkwmnk}yqwrt~wk
�y~�snqw�k{rxyrkwykwmnkn||n~wx�nk�twnky|kwnrsxqtwxyqktq�k|yrkxwns�k{ry{nrzuk|t�rx~twn�ky||��xwnvk�nzx�nrn�ktq�k�wyrn�kxqk
t~~yr�tq~nkpxwmkwmnkopqnr��kxq�wr�~wxyq�kyrkwmnk}yqwrt~wk�y~�snqw�k�n|yrnk��~mkn||n~wx�nk�twn�klmnk}yqwrt~wyr��k
nqwxwznsnqwkwyk{tusnqwk|yrktzzk��~mkpyr�k�mtzzk�nk{rn�x~twn�kyqkxw�k{nr|yrstq~nky|k��~mkpyr�kxqkt~~yr�tq~nkpxwmkwmnk
}yqwrt~wk�y~�snqw�kt�k~nrwx|xn�k�ukwmnk�r~mxwn~wktq�k}yq�wr�~wxyqk�tqt�nr�klmnk}yqwrt~wyrk�mtzzk�nknqwxwzn�kwykqyk
ywmnrk{tusnqwktq�kptx�n�ktquk~ztxsk|yrk�tst�n�kxq~z��xq�vk��wkqywkzxsxwn�kwyvkzy�wk{ry|xw�vktquk{ry�{n~wx�nkzy��vk
�q�nr�wxzx�twxyqky|k{nr�yqqnzkyrkn��x{snqwvk�qt��yr�n�ky�nrmnt�vktq�ktquktq�ktzzkxwns�ky|k~yq�n��nqwxtzkzy��kyrk
�tst�n�klmnkopqnrk�mtzzk�nknqwxwzn�kwyk~rn�xwkt�txq�wktquk{tusnqwkwyk�nkst�nkwykwmnk}yqwrt~wyrk{�r��tqwkwykwmx�k
�n~wxyqk����kwmnk|yzzypxq��k���k{tusnqw�k{rn�xy��zukst�nkwykwmnk}yqwrt~wyrk|yrkwmnkwnrsxqtwn�k{yrwxyqky|kwmnk�yr��k���k
~ztxs�kpmx~mkwmnkopqnrkmt�kt�txq�wkwmnk}yqwrt~wyrk�q�nrkwmnk}yqwrt~wk�y~�snqw��ktq�k���kwmnk�tz�nky|kwmnkstwnrxtz�vk
��{{zxn�vkn��x{snqwvkyrkywmnrkxwns�kwmtwktrnkwyk�nk�x�{y�n�ky|k�ukwmnk}yqwrt~wyrvkwmnk~y�wky|kpmx~mkx�kxq~z��n�kxqkwmnk
}yqwrt~wk��s�k�ywpxwm�wtq�xq�kwmnk|yrn�yxq�vkxqkwmnkn�nqwky|ktkwnrsxqtwxyqk�q�nrk�n~wxyqk������k{rxyrkwykwmnkx���tq~nk
y|ktk�ywx~nkwyk�ry~nn�vkwmnk}yqwrt~wyrk�mtzzkqywk�nknqwxwzn�kwyktquk~ys{nq�twxyqkpmtw�yn�nr�

� Y¡h¢£UV¤UUUh¢�¡¥¦U�§̈Ü¡¦©ªY£¦
TUV¤XVUh«_]\¬
TUV¤XVXVÜZg]̂]̀]âXk�k}ztxskx�ktk�nstq�kyrkt��nrwxyqk�ukwmnk}yqwrt~wyrk�nn�xq�vkt�ktkstwwnrky|krx�mwvk{tusnqwky|k
syqnuvkyrkywmnrkrnzxn|kpxwmkrn�{n~wkwykwmnkwnrs�ky|kwmnk}yqwrt~w�klmnkwnrsk­}ztxs­ktz�ykxq~z��n�kywmnrk�x�{�wn�ktq�k
stwwnr�kxqk��n�wxyqk�nwpnnqkwmnkopqnrktq�k}yqwrt~wyrktrx�xq�ky�wky|kyrkrnztwxq�kwykwmnk}yqwrt~w�k�nxwmnrktk®n��n�wk|yrk
q̄|yrstwxyqvkqyrktk}yq�wr�~wxyqk}mtq�nk�xrn~wx�nvkqyrktk}mtq�nkor�nrvkqyrktkrn�nr�twxyqky|krx�mw�vkqyrksxq�wn�ky|ktk
snnwxq�vkqyrktk�txzukrn{yrwvkqyrktqukzy�knqwruvkqyrktqkopqnr��krn��n�wk|yrkyrkwmnk}yqwrt~wyr��krn�{yq�nkwyktk}mtq�nk
or�nrk{ry{y�tzvkqyrkqywx~nky|ktk{ywnqwxtzkyrk|�w�rnk~ztxsk�mtzzk~yq�wxw�wnktk}ztxs�

TUV¤XVX�UY]\ZU¢]\]̀¬UâUh«_]\¬
°±²³²́³²µ¶·̧¹º¹»¹̧¼
TUV¤XVX�XVk}ztxs�k�ukwmnk}yqwrt~wyrks��wk�nkxqxwxtwn�k�ukprxwwnqkqywx~nkwykwmnkopqnrktq�kwmnk̄qxwxtzk�n~x�xyqk�t�nr�k
}ztxs�k�ukwmnk}yqwrt~wyrks��wk�nkxqxwxtwn�kpxwmxqk��k�tu�kt|wnrky~~�rrnq~nky|kwmnkn�nqwk�x�xq�krx�nkwyk��~mk}ztxskyrk
pxwmxqk��k�tu�kt|wnrkwmnk}yqwrt~wyrk|xr�wkrn~y�qx�n�kwmnk~yq�xwxyqk�x�xq�krx�nkwykwmnk}ztxsvkpmx~mn�nrkx�kntrzxnr�

TUV¤XVX�U§à]jZUagUh«_]\¬
TUV¤XVX�XVk}ztxs�k�ukwmnk}yqwrt~wyrks��wk�nkxqxwxtwn�k�ukprxwwnqkqywx~nkwykwmnkopqnrktq�kwykwmnk�r~mxwn~wkpxwmktk~y{uk
�nqwkwykwmnk}yq�wr�~wxyqk�tqt�nrkpxwmxqkwmnkwxsnkzxsxw�k�nwk|yrwmkxqk�n~wxyqk�½������kt�y�n�klmnk{�r{y�nky|kwmnkprxwwnqk
qywx~nkx�kwyk�x�nkwmnkopqnrk{rys{wky{{yrw�qxwu�k�t�kwyk~tq~nzkyrkrn�x�nkyr�nr�kyrk�xrn~wxyq�vk~mtq�nk{ztq�vksxwx�twnkyrk
rnsn�uk~xr~�s�wtq~n�k�x�xq�krx�nkwykwmnk}ztxskyrkwykwt�nkywmnrkt~wxyqkwmtwkstuk�nk�n�xrt�zn�k���kwyksyqxwyrktq�k�nrx|uk
wmnk|t~w�ktq�k~xr~�s�wtq~n�kt�kwmnuky~~�r�ktq�k�~�kwyk�nrx|uktquk~y�w�ktq�kn�{nq�n�k~ztxsn�k�ukwmnk}yqwrt~wyrk
~yqwns{yrtqny��zukt�kwmnuktrnkxq~�rrn��k�rxwwnqkqywx~nkx�krn��xrn�kpmnwmnrkyrkqywkwmnkopqnrvk}yq�wr�~wxyqk�tqt�nrk
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STUVTWXYZ[WZUY\U]̂]T[US_UZX[U_]WZ\USTUWYTẀa\Z]bW[\UZX]ZUWSb\ZYZ̀Z[UZX[Uc]\Y\U_STUZX[UdSbZT]WZSTe\Udf]YagU]bhUbSU]WZYSbUSTU
WSbh̀WZUS_UZX[Uî b[TgUdSb\ZT̀WZYSbUj]b]k[TgUVTWXYZ[WZUSTU]blUSZX[TUm[T\SbÛYffUc[UT[k]Th[hU]\U]Û]Yn[TUS_U\̀WXUbSZYW[U
T[òYT[a[bZU[pW[mZUSbflU]ÛTYZZ[bU\Z]Z[a[bZUZSU\̀WXU[__[WZU\Ykb[hUclUZX[Uî b[TqUr]Yf̀T[US_UZX[UdSbZT]WZSTUZSUkYn[U
T̂YZZ[bUbSZYW[U]\UT[òYT[hUclUZXY\Us[WZYSbU\X]ffUc[Uh[[a[hUWSbWf̀\Yn[flUZSUc[U]Û]Yn[TU]bhUT[f[]\[US_U]blUdf]YagU]bhU
\̀WXÛTYZZ[bUbSZYW[U\X]ffUc[U]UWSbhYZYSbUmT[W[h[bZUZSUZX[UdSbZT]WZSTe\UTYkXZUZSUa]t[U]blUdf]YaU]TY\YbkUS̀ZUS_gÙbh[TUSTU
YbUWSbb[WZYSbÛYZXUZX[UdSbZT]WZUSTUYZ\Um[T_STa]bW[US_UZX[UuSTtq

vwxyzxz{z|UuTYZZ[bUbSZYW[U\X]ffUWSbZ]YbU]UX[]hYbkU\Z]ZYbkU}~SZYW[US_Udf]Ya}UZSUWf[]TflUYh[bZY_lUYZU]\U\̀WXqUs̀WXUbSZYW[U
\X]ffU\[ZU_STZXUYbUh[Z]YfUZX[UWYTẀa\Z]bW[\UZX]ZU_STaUZX[Uc]\Y\U_STUZX[Udf]YaU]bhU\X]ffUYbWf̀h[UZX[U_SffŜYbk�U���U]UWf[]TU
\Z]Z[a[bZUS_UZX[UWf]YagUYbWf̀hYbkUc]WtkTS̀bhU]bhUWXTSbSfSkl�U���UhSẀa[bZ]ZYSbUYbU\̀mmSTZUS_UZX[UWf]Ya�U���U
hSẀa[bZ]ZYSbUYbU\̀mmSTZUS_UWf]Ya[hUh]a]k[\�U]bhU���UW[TZY_YW]ZYSbUclUT[\mSb\Ycf[US__YW[TUS_UZX[UdSbZT]WZSTqU�X[U
T[\mSb\YcYfYZlUZSU\̀c\Z]bZY]Z[Udf]Ya\U\X]ffUT[\ZÛYZXUZX[UdSbZT]WZSTqUVbU]hhYZYSb]fUdf]YaU]TY\YbkU_TSaUZX[U\]a[U
SWẀTT[bW[USTUWSbhYZYSbUa]h[U]_Z[TUZX[U�bYZY]fUdf]YaUX]\Uc[[bUYamf[a[bZ[hUclUdX]bk[UiTh[TU\X]ffUbSZUc[UWSb\Yh[T[hq

vwxyzxz{z{U�X[UdSbZT]WZSTU]kT[[\UZX]ZUYZUX]\U]bhÛYffUa]t[UbSUWf]YaU_STUh]a]k[\U]k]Yb\ZUZX[Uî b[TUclUT[]\SbUS_U]blU]WZU
STU_]Yf̀T[UZSU]WZUclU]blUSZX[TUdSbZT]WZSTgUs[m]T]Z[UdSbZT]WZSTUSTUs̀cWSbZT]WZST\UX]nYbkUWSbZT]WZ\U_STUm[T_STa]bW[US_U
]blUmSTZYSbUS_ÛSTtUS_UZX[U�TS�[WZUSTUYbUWSbb[WZYSbÛYZXUZX[Uî b[Te\gUVTWXYZ[WZe\USTUdSb\ZT̀WZYSbUj]b]k[Te\U]WZ\USTU
SaY\\YSb\UZSU]WZUYbUWSbb[WZYSbÛYZXU\̀WXUSZX[TUdSbZT]WZST\gUs[m]T]Z[UdSbZT]WZST\USTUs̀cWSbZT]WZST\q

vwxyzxz�w����������w��������w�����������
vwxyzxz�zxU�[bhYbkU_Yb]fUT[\Sf̀ZYSbUS_U]Udf]YaUclUZX[UdSbZT]WZSTgU[pW[mZU]\USZX[T̂Y\[U]kT[[hUYbÛTYZYbkUSTU]\UmTSnYh[hU
YbUs[WZYSbU�q�gUZX[UdSbZT]WZSTU\X]ffUmTSW[[hUhYfYk[bZflÛYZXUm[T_STa]bW[US_UZX[UdSbZT]WZU]bhUZX[Uî b[TU\X]ffUWSbZYb̀[U
ZSUa]t[Um]la[bZ\US_ÙbhY\m̀Z[hU]aS̀bZ\UYbU]WWSTh]bW[ÛYZXUZX[UdSbZT]WZU�SẀa[bZ\�UmTSnYh[hgUXŜ[n[TgUZX]ZUZX[U
dSbZT]WZSTU\X]ffÙ\[UYZ\Uc[\ZU[__STZ\UZSU_̀TbY\XUZX[UVTWXYZ[WZU]bhUî b[TgU]\U[pm[hYZYS̀\flU]\UmS\\Ycf[gÛYZXUbSZYW[US_U]blU
df]YaUYbWf̀hYbkgÛYZXS̀ZUfYaYZ]ZYSbgUZXS\[UYbUWSbb[WZYSbÛYZXUWSbW[]f[hUSTÙbtbŜbUWSbhYZYSb\gUSbW[U\̀WXUdf]YaUY\U
T[WSkbY�[hgU]bhU\X]ffUWSSm[T]Z[ÛYZXUZX[UVTWXYZ[WZU]bhUZX[Uî b[TUYbU]blU[__STZUZSUaYZYk]Z[UZX[U]ff[k[hUSTUmSZ[bZY]fU
h]a]k[\gUh[f]lUSTUSZX[TU]hn[T\[UWSb\[ò[bW[\U]TY\YbkUS̀ZUS_UZX[UWSbhYZYSbÛXYWXUY\UZX[UW]̀\[US_U\̀WXU]Udf]YaqU�X[U
dSb\ZT̀WZYSbUj]b]k[TÛYffUmT[m]T[UdX]bk[UiTh[T\U]bhUZX[UVTWXYZ[WZÛYffUY\\̀[U]Ud[TZY_YW]Z[U_STU�]la[bZUSTU�TS�[WZU
d[TZY_YW]Z[U_STU�]la[bZUYbU]WWSTh]bW[ÛYZXUZX[Uh[WY\YSb\US_UZX[U�bYZY]fU�[WY\YSbUj]t[Tq

�� ¡ ¢¡ £¤¥¦§̈§©§¦ª
vwxyzxzyw�«���¬w���w­®®������«w��¬�zU�_UZX[UdSbZT]WZSTÛY\X[\UZSUa]t[U]Udf]YaU_STU]bUYbWT[]\[UYbUZX[UdSbZT]WZUs̀agU
T̂YZZ[bUbSZYW[U]\UmTSnYh[hUX[T[YbU\X]ffUc[UkYn[bUc[_ST[UmTSW[[hYbkUZSU[p[ẀZ[UZX[UuSTtqU�TYSTUbSZYW[UY\UbSZUT[òYT[hU_STU
df]Ya\UT[f]ZYbkUZSU]bU[a[Tk[bWlU[bh]bk[TYbkUfY_[USTUmTSm[TZlU]TY\YbkÙbh[TUs[WZYSbU�̄q�qU�X[UdSbZT]WZSTU]kT[[\UZX]ZU]bU
[pmT[\\UWSbhYZYSbUmT[W[h[bZUZSUZX[UdSbZT]WZSTe\U[bZYZf[a[bZUZSU]blUYbWT[]\[UYbUZX[UdSbZT]WZUs̀aU\X]ffUc[U_̀ffU]bhU
WSamf[Z[UWSamfY]bW[UZSUZX[U\]ZY\_]WZYSbUS_UZX[Uî b[TÛYZXUZX[UT[òYT[a[bZ\US_UVTZYWf[U�°qU�X[UdSbZT]WZSTU
]WtbŜf[hk[\UZX[UbSUh]a]k[\U_STUh[f]lUmTSnY\YSb\U\[ZU_STZXUYbUs[WZYSb\U±q�q�U]bhU�°q�q²q�q�UX[T[S_q

vwxyzxzyzxw�X[UdSbZT]WZSTU\X]ffUbSZUc[U[bZYZf[hUZSU]blU]h�̀\Za[bZUYbUZX[UdSbZT]WZUs̀aUSTUdSbZT]WZU�Ya[UY_�U
zx �X[UdSbZT]WZSTUtb[̂US_UZX[U[pY\Z[bW[US_U\̀WXUWSbhYZYSb\U]ZUZX[UZYa[UdSbZT]WZSTUa]h[U]U_Yb]fU

WSaaYZa[bZUZSUî b[TUYbUT[\m[WZUS_UdSbZT]WZUs̀aU]bhUdSbZT]WZU�Ya[\UclUZX[U\̀caY\\YSbUS_U]UcYhUSTU
c[WSaYbkUcS̀bhÙbh[TU]Ub[kSZY]Z[hUWSbZT]WZ�USTU

z| �X[U[pY\Z[bW[US_U\̀WXUWSbhYZYSbUWS̀fhUT[]\Sb]cflUX]n[Uc[[bUhY\WSn[T[hUSTUT[n[]f[hU]\U]UT[\̀fZUS_U]blU
[p]aYb]ZYSbgUYbn[\ZYk]ZYSbgU[pmfST]ZYSbgUZ[\ZUSTU\Z̀hlUS_UZX[U\YZ[U]bhUWSbZYk̀S̀\U]T[]\UT[òYT[hUclUZX[U
³YhhYbkÚ[òYT[a[bZ\USTUdSbZT]WZU�SẀa[bZ\UZSUc[UWSbh̀WZ[hUclUSTU_STUZX[UdSbZT]WZSTUmTYSTUZSU
dSbZT]WZSTe\Ua]tYbkU\̀WXU_Yb]fUWSaaYZa[bZ�U

z{ �X[UdSbZT]WZSTU_]Yf[hUZSUkYn[UZX[ÛTYZZ[bUbSZYW[ÛYZXYbUZX[UZYa[U]bhU]\UT[òYT[hUclUs[WZYSbU�°q�q��UST
z� �_UZX[Uî b[TU]bhUZX[UdSbZT]WZSTU]T[Ùb]cf[UZSU]kT[[USbU[bZYZf[a[bZUZSUSTU]\UZSUZX[U]aS̀bZUSTUf[bkZXUS_U

]blU\̀WXU[òYZ]cf[U]h�̀\Za[bZUYbUZX[UdSbZT]WZUs̀aUSTUdSbZT]WZU�Ya[\gU]UWf]YaUa]lUc[Ua]h[UZX[T[_ST[U
]\UmTSnYh[hUYbUVTZYWf[U�°qUµŜ[n[TgUZX[Uî b[TgUdSb\ZT̀WZYSbUj]b]k[TgU]bhUVTWXYZ[WZU\X]ffUbSZUc[UfY]cf[U
ZSUZX[UdSbZT]WZSTU_STU]blUWf]Ya\gUWS\Z\gUfS\\[\USTUh]a]k[\U\̀\Z]Yb[hUclUZX[UdSbZT]WZSTUSbUSTUYbU
WSbb[WZYSbÛYZXU]blUSZX[TUmTS�[WZUSTU]bZYWYm]Z[hUmTS�[WZq

vwxyzxz¶w�«���¬w���w­®®������«w·���
vwxyzxz¶zxU�_UZX[UdSbZT]WZSTÛY\X[\UZSUa]t[U]Udf]YaU_STU]bUYbWT[]\[UYbUZX[UdSbZT]WZU�Ya[gUbSZYW[U]\UmTSnYh[hUYbUs[WZYSb\U
�°q�q�U]bhU�°q�q�U\X]ffUc[UkYn[bqU�X[UdSbZT]WZSTe\Udf]YaU\X]ffUYbWf̀h[U]bU[\ZYa]Z[US_UZX[UmTSc]cf[U[__[WZUS_Uh[f]lUSbU
mTSkT[\\US_UZX[UuSTtqU�bUZX[UW]\[US_U]UWSbZYb̀YbkUh[f]lUSbflUSb[Udf]YaUY\Ub[W[\\]Tlq
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TUVWXVXYXVXVZ[\Z]̂ _̂̀a]b̀c\ZdceZfgbf\h̀c\ZcdZb̀ifZijhbZhfbZdcebkZ̀\Zlfb]̀_ZbkfZàeajihb]\afhZbk]bZdceiZbkfZm]h̀hZdceZbkfZ
n_]̀ioZbkfZl]bfZĵc\Zpk̀akZf]akZa]jhfZcdZlf_]qZmfr]\ZbcZ]ddfabZbkfẐecrefhhZcdZbkfZscetoZbkfZl]bfZĵc\Zpk̀akZf]akZ
a]jhfZcdZlf_]qZaf]hflZbcZ]ddfabZbkfẐecrefhhZcdZbkfZscetZ]\lZbkfZ\jimfeZcdZl]qhuZ̀\aef]hfZ̀\ZbkfZnc\be]abZv̀ifZ
a_]̀iflZ]hZ]Zac\hfwjf\afZcdZf]akZhjakZa]jhfZcdZlf_]qxZvkfZnc\be]abceZhk]__ẐecỳlfZhjakZhĵ ĉeb̀\rZlcajif\b]b̀c\Z]hZ
bkfZzp\feoZnc\hbejab̀c\Z{]\]rfeZceZ[eak̀bfabZi]qZefwj̀efZ̀\a_jl̀\roZpkfefZ]̂ êĉè]bfoZ]ZefỳhflZac\hbejab̀c\Z
hakflj_fZ̀\l̀a]b̀\rZ]__ZbkfZ]ab̀ỳb̀fhZ]ddfabflZmqZbkfZàeajihb]\afhZdceì\rZbkfZm]h̀hZcdZbkfZn_]̀iZdceZ]\Z̀\aef]hfZ̀\ZbkfZ
nc\be]abZv̀ifx

TUVWXVXYXVX|}vkfZnc\be]abceZhk]__Z\cbZmfZf\b̀b_flZbcZ]Zhf̂]e]bfZ̀\aef]hfZ̀\ZbkfZnc\be]abZv̀ifZdceZf]akZc\fZcdZbkfZ\jimfeZ
cdZa]jhfhZcdZlf_]qZpk̀akZi]qZk]yfZac\ajeef\bZceZ̀\bfeef_]bflZfddfabhZc\ZbkfẐecrefhhZcdZbkfZscetoZceZdceZac\ajeef\bZ
lf_]qhZljfZbcZbkfZd]j_bZcdZbkfZnc\be]abcex

TUVWXVXYXVX~ZvkfZnc\be]abceZ]reffhZbk]bZ]\ZfĝefhhZac\l̀b̀c\Ẑefaflf\bZbcZbkfZnc\be]abceuhZf\b̀b_fif\bZbcZ]\qZfgbf\h̀c\Z
cdZbkfZnc\be]abZv̀ifZhk]__ZmfZdj__Z]\lZacî _fbfZacî _̀]\afZbcZbkfZh]b̀hd]ab̀c\ZcdZbkfZzp\feZp̀bkZbkfZefwj̀efif\bhZcdZ
[eb̀a_fhZ�Z]\lZ��x

TUVWXVXYXVX�ZvkfZzp\feZhk]__Z\cbZmfZ_̀]m_fZbcZbkfZnc\be]abceZceZ]\qZcdZ̀bhZ�jmac\be]abceZdceZa_]̀ihoZ̀î ]abZachbhoZ
fgbf\lflZrf\fe]_Zac\l̀b̀c\hZceZlf_]qZl]i]rfhZcdZ]\qZ\]bjefZa]jhflZmqZceZ]èh̀\rZcjbZcdZlf_]qoZl̀heĵb̀c\oZ̀\bfedfef\afoZ
\̀fdd̀àf\àfhoZ̀î fl]\afoZk̀\le]\afoZ]aaf_fe]b̀c\oZefhfwjf\à\roZhakflj_fZ̀î ]abhoZ_]atZcdZb̀if_̀\fhhZmqZbkfZzp\feZ
ceZ̀bhZ[eak̀bfabZceZnc\hbejab̀c\Z{]\]rfeoZ]\lZ_]atZcdZaccel̀\]b̀c\ZceZhakflj_̀\roZajij_]b̀yfZ̀î ]abZcdZij_b̀̂_fZ
ak]\rfZcelfehoZfeecehZceZcìhh̀c\hZ̀\ZbkfZlfh̀r\ZcdZbkfZ�ec�faboZlf_]qZ]\lZcbkfeẐfedcei]\afZ̀î ]abhxZvkfZhc_fZefiflqZ
]r]̀\hbZbkfZzp\feZdceZhjakZlf_]qhZhk]__ZmfZbkfZ]__cp]\afZcdZ]ll̀b̀c\]_Zb̀ifZdceZacî _fb̀c\ZcdZbkfZscetoZbkfZ]icj\bZcdZ
pk̀akZhk]__ZmfZhjm�fabZbcZbkfZn_]̀ihẐecafljefZhfbZdcebkZkfef̀\xZ�gaf̂bZbcZbkfZfgbf\boZ̀dZ]\qoZfĝefhh_qẐeck̀m̀bflZmqZ
_]poZbkfZnc\be]abceZfĝefhh_qZ]reffhZ\cbZbcZi]tfZ]\lZkfefmqZp]̀yfhZ]\qZa_]̀iZdceZl]i]rfhZdceZlf_]qoZ̀\a_jl̀\roZmjbZ
\cbZ_̀ìbflZbcoZbkchfZefhj_b̀\rZdeciZ̀\aef]hflZ_]mceZceZi]bfè]_ZachbhoZfgbf\lflZrf\fe]_Zac\l̀b̀c\hoZl̀efab̀c\hZr̀yf\ZceZ
\cbZr̀yf\ZmqZbkfZzp\feoZnc\hbejab̀c\Z{]\]rfeoZceZ[eak̀bfaboZ̀\a_jl̀\rZhakflj_̀\rZ]\lZaccel̀\]b̀c\ZcdZbkfZscet�ZbkfZ
[eak̀bfabuhẐef̂]e]b̀c\ZcdZle]p̀\rhZ]\lZĥfàd̀a]b̀c\hZceZbkfZnc\hbejab̀c\Z{]\]rfeuhZceZ[eak̀bfabuhZefỳfpZcdZhkĉZ
le]p̀\rhZ]\lZefwjfhbhZdceZ̀\hbejab̀c\h�ZfeecehZceZcìhh̀c\hZ̀\ZbkfZlfh̀r\ZcdZbkfZ�ec�fab�ZceoZc\Z]aacj\bZcdZ]\qZlf_]qoZ
l̀heĵb̀c\oZ̀\bfedfef\afoZ̀î fl]\afoZ̀\fdd̀àf\aqoZ_]atZcdẐecljab̀ỳbqoZcmhbejab̀c\ZceZk̀\le]\afZdceZ]\qZa]jhfZ
pk]bhcfyfeZmqZbkfZzp\feoZnc\hbejab̀c\Z{]\]rfeoZ[eak̀bfabZceZ]\qZcbkfeZnc\be]abceZceZ�f̂]e]bfZnc\be]abceZc\ZbkfZ
�ec�fabZpkfbkfeZceZ\cbZdcefhff]m_fZceZ]\b̀à̂]bflxZvkfZnc\be]abceZ]reffhZbk]bZ̀bhZhc_fZèrkbZ]\lZefiflqZbkfefdcefZhk]__Z
mfZ]\Zfgbf\h̀c\ZcdZb̀ifoZ̀dZ]̂ êĉè]bfxZ�bZ̀hZfî k]h̀�flZbk]bZ\cZic\fb]eqZefacyfeqZi]qZmfZcmb]̀\flZmqZbkfZnc\be]abceZ
dceZlf_]qZ]r]̀\hbZbkfZzp\feoZnc\hbejab̀c\Z{]\]rfeoZ[eak̀bfaboZcbkfeZnc\be]abceZceZ�f̂]e]bfZnc\be]abceZm]hflZc\Z]\qZ
ef]hc\Z]\lZbk]bZbkfZnc\be]abceuhZhc_fZefiflqoZ̀dZ]̂ êĉè]bfoZ̀hZ]ll̀b̀c\]_Zb̀ifx

TUVWXVXYX|Z�dZ]lyfehfZpf]bkfeZac\l̀b̀c\hZ]efZbkfZm]h̀hZdceZ]Zn_]̀iZdceZ]ll̀b̀c\]_Zb̀ifoZhjakZn_]̀iZhk]__ZmfZlcajif\bflZ
mqZl]b]Zhjmhb]\b̀]b̀\rZbk]bZpf]bkfeZac\l̀b̀c\hZpfefZ]m\cei]_ZdceZbkfẐfèclZcdZb̀ifoZacj_lZ\cbZk]yfZmff\Zef]hc\]m_qZ
]\b̀à̂]bflZ]\lZk]lZ]\Z]lyfehfZfddfabZc\ZbkfZhakflj_flZac\hbejab̀c\xZ�\Ẑ_]\\̀\rZk̀hZac\hbejab̀c\Zhakflj_fZp̀bk̀\ZbkfZ
]refflZnc\be]abZv̀ifoZ̀bZhk]__ZmfZ]hhjiflZbk]bZbkfZnc\be]abceZk]hZ]\b̀à̂]bflZbkfZ]icj\bZcdZ]lyfehfZpf]bkfeZ
ac\l̀b̀c\hZ\cei]_ZbcZbkfZh̀bfZcdZbkfZscetZdceZbkfZhf]hc\ZceZhf]hc\hZcdZbkfZqf]eZ̀\yc_yflxZz\_qZbkchfZpf]bkfeZlf_]qhZ
]bbèmjb]m_fZbcZcbkfeZbk]\Z\cei]_Zpf]bkfeZac\l̀b̀c\hZp̀__ZmfZac\h̀lfeflZmqZbkfZ[eak̀bfabx

TUVWXVX�U������U��U������U���U�������������U�������XZvkfZnc\be]abceZp]̀yfhZ]\qZ]\lZ]__Za_]̀ihZdceZac\hfwjf\b̀]_Z
l]i]rfhZcdZ]\qZt̀\lZ]\lZ\]bjefZ]èh̀\rZcjbZcdZceZef_]b̀\rZbcZbk̀hZnc\be]abxZvk̀hZ
��� �¡ �¢£¤¥¦§̈§©§¦ª
p]̀yfeZcdZac\hfwjf\b̀]_Zl]i]rfhZhk]__ZhjeỳyfZbfeì\]b̀c\ZcdZbkfZnc\be]abx

TUVWX|U«������U��¬�����
TUVWX|XVZn_]̀ihZmqZbkfZnc\be]abceoZfga_jl̀\rZbkchfZpkfefZbkfZac\l̀b̀c\Zr̀ỳ\rZèhfZbcZbkfZn_]̀iZ̀hZd̀ehbZl̀hacyfeflZ]dbfeZ
fĝ è]b̀c\ZcdZbkfẐfèclZdceZaceefab̀c\ZcdZbkfZscetZhfbZdcebkZ̀\Z�fab̀c\Z�­x­x­ZceZ]èh̀\rZj\lfeZ�fab̀c\hZ�®x̄oZ�®x°oZ]\lZ
��x�oZhk]__ZmfZefdfeeflZbcZbkfZ�\̀b̀]_Z±fàh̀c\Z{]tfeZdceZ̀\̀b̀]_Zlfàh̀c\xZvkfZ[eak̀bfabZp̀__ZhfeyfZ]hZbkfZ�\̀b̀]_Z±fàh̀c\Z
{]tfeoZj\_fhhZcbkfep̀hfZ̀\l̀a]bflZ̀\ZbkfZ[reffif\bxZ�gaf̂bZdceZbkchfZn_]̀ihZmqZbkfZnc\be]abceZfga_jlflZmqZbk̀hZ
�fab̀c\Z��x­x�oZ]\Z̀\̀b̀]_Zlfàh̀c\Zhk]__ZmfZefwj̀eflZ]hZ]Zac\l̀b̀c\Ẑefaflf\bZbcZm̀\l̀\rZl̀ĥjbfZefhc_jb̀c\ZcdZ]\qZn_]̀ixZ
�dZ]\Z̀\̀b̀]_Zlfàh̀c\Zk]hZ\cbZmff\Zef\lfeflZp̀bk̀\Z̄®Zl]qhZ]dbfeZbkfZnc\be]abceuhZn_]̀iZk]hZmff\ZefdfeeflZbcZbkfZ�\̀b̀]_Z
±fàh̀c\Z{]tfeoZbkfZnc\be]abceZi]qẐecafflZp̀bkZm̀\l̀\rZl̀ĥjbfZefhc_jb̀c\Zp̀bkcjbZ]Zlfàh̀c\Zk]ỳ\rZmff\Zef\lfeflxZ
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STUVWWXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcX]TdX]UUX]eeV_YVdXf]cY\VWX]gcVVhXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcXi\UUXT̀YXdV_\dVXd\WfjYVWX
kVYiVVTXYZVXl̀TYc]_ỲcX]TdXfVcẀTWX̀cXVTY\Y\VWX̀YZVcXYZ]TXYZVXmiTVcn

opqrststXuZVX[T\Y\]UX̂V_\W\̀TXa]bVcXi\UUXcVv\ViXlU]\wWXkxXYZVXl̀TYc]_ỲcX]TdXi\YZ\TXYVTXd]xWX̀eXYZVXcV_V\fYX̀eX]XlU]\wX
Y]bVX̀TVX̀cXẁ cVX̀eXYZVXèUÙi\TgX]_Y\̀TWyXz{|XcV}jVWYX]dd\Y\̀T]UXWjff̀cY\TgXd]Y]Xec̀wXYZVX_U]\w]TYX̀cX]XcVWf̀TWVXi\YZX
Wjff̀cY\TgXd]Y]Xec̀wXYZVX̀YZVcXf]cYxhXz~|XcV�V_YXYZVXlU]\wX\TXiZ̀UVX̀cX\TXf]cYhXz�|X]ffc̀vVXYZVXlU]\whXz�|XWjggVWYX]X
_̀wfc̀w\WVhX̀cXz�|X]dv\WVXYZVXf]cY\VWXYZ]YXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcX\WXjT]kUVXỲXcVẀUvVXYZVXlU]\wX\eXYZVX[T\Y\]UX
V̂_\W\̀TXa]bVcXU]_bWXWjee\_\VTYX\Tècw]Y\̀TXỲXVv]Uj]YVXYZVXwVc\YWX̀eXYZVXlU]\wX̀cX\eXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcX
_̀T_UjdVWXYZ]YhX\TXYZVX[T\Y\]UX̂V_\W\̀TXa]bVc�WXẀUVXd\W_cVY\̀ThX\YXìjUdXkVX\T]ffc̀fc\]YVXècXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcX
ỲXcVẀUvVXYZVXlU]\wn

opqrsts�X[TXVv]Uj]Y\TgXlU]\wWXkxXYZVXl̀TYc]_ỲchXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcXw]xhXkjYXWZ]UUXT̀YXkVX̀kU\g]YVdXỲhX_̀TWjUYX
i\YZX̀cXWVVbX\Tècw]Y\̀TXec̀wXV\YZVcXf]cYxX̀cXec̀wXfVcẀTWXi\YZXWfV_\]UXbT̀iUVdgVX̀cXV�fVcY\WVXiZ̀Xw]xX]WW\WYXYZVX
[T\Y\]UX̂V_\W\̀TXa]bVcX\TXcVTdVc\TgX]XdV_\W\̀TnXuZVX[T\Y\]UX̂V_\W\̀TXa]bVcXw]xXcV}jVWYXYZVXmiTVcXỲX]jYZ̀c\�VX
cVYVTY\̀TX̀eXWj_ZXfVcẀTWX]YXYZVXmiTVc�WXV�fVTWVn

opqrsts�X[eXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcXcV}jVWYWX]Xf]cYxXỲXfc̀v\dVX]XcVWf̀TWVXỲX]XlU]\wXkxXYZVXl̀TYc]_ỲcX̀cXỲXejcT\WZX
]dd\Y\̀T]UXWjff̀cY\TgXd]Y]hXWj_ZXf]cYxXWZ]UUXcVWf̀TdhXi\YZ\TX{�Xd]xWX]eYVcXcV_V\fYX̀eXWj_ZXcV}jVWYhX]TdXWZ]UUXV\YZVcXz{|X
fc̀v\dVX]XcVWf̀TWVX̀TXYZVXcV}jVWYVdXWjff̀cY\TgXd]Y]hXz~|X]dv\WVXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcXiZVTXYZVXcVWf̀TWVX̀cX
Wjff̀cY\TgXd]Y]Xi\UUXkVXejcT\WZVdX̀cXz�|X]dv\WVXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcXYZ]YXT̀XWjff̀cY\TgXd]Y]Xi\UUXkVXejcT\WZVdnX
Sf̀TXcV_V\fYX̀eXYZVXcVWf̀TWVX̀cXWjff̀cY\TgXd]Y]hX\eX]TxhXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcXi\UUXV\YZVcXcV�V_YX̀cX]ffc̀vVXYZVX
lU]\wXkxXYZVXl̀TYc]_ỲcX\TXiZ̀UVX̀cX\TXf]cYn

opqrstsrXuZVX[T\Y\]UX̂V_\W\̀TXa]bVcXi\UUXcVTdVcX]TX\T\Y\]UXdV_\W\̀TX]ffc̀v\TgX̀cXcV�V_Y\TgXYZVXlU]\wXkxXYZVXl̀TYc]_ỲchX
c̀X\Td\_]Y\TgXYZ]YXYZVX[T\Y\]UX̂V_\W\̀TXa]bVcX\WXjT]kUVXỲXcVẀUvVXYZVXlU]\wnXuZ\WX\T\Y\]UXdV_\W\̀TXWZ]UUXz{|XkVX\TXic\Y\Tg�X
z~|XWY]YVXYZVXcV]ẀTWXYZVcVèc�X]TdXz�|XT̀Y\exXYZVXf]cY\VWX]TdXYZVX�c_Z\YV_YX]TdXl̀TWYcj_Y\̀TXa]T]gVchX\eXYZVX�c_Z\YV_YX̀cX
l̀TWYcj_Y\̀TXa]T]gVcX\WXT̀YXWVcv\TgX]WXYZVX[T\Y\]UX̂V_\W\̀TXa]bVchX̀eX]TxX_Z]TgVX\TXYZVXl̀TYc]_YX�jwX̀cXl̀TYc]_YX
u\wVX̀cXk̀YZnXuZVX\T\Y\]UXdV_\W\̀TXWZ]UUXkVXe\T]UX]TdXk\Td\TgX̀TXYZVXf]cY\VWXkjYXWjk�V_YXỲXk\Td\TgXd\WfjYVXcVẀUjY\̀Tn

opqrsts�X[TYVTY\̀T]UUxX̀w\YYVdn

opqrsts�sqX[TYVTY\̀T]UUxX̀w\YYVdn

opqrsts�X[TYVTY\̀T]UUxX̀w\YYVdn

opqrsts�X[eX]XlU]\wXkxXYZVXl̀TYc]_ỲcXcVU]YVWXỲX̀cX\WXYZVXWjk�V_YX̀eX]XwV_Z]T\_�WXU\VThXYZVXf]cYxX]WWVcY\TgXWj_ZXlU]\wX
w]xXfc̀_VVdX\TX]__̀cd]T_VXi\YZX]ffU\_]kUVXU]iXỲX_̀wfUxXi\YZXYZVXU\VTXT̀Y\_VX̀cXe\U\TgXdV]dU\TVWn

�������pq�����������p����������
opq�sqp�����p�  ¡¢£�¤¥£¦
opq�sqsq�uZVXl̀TYc]_ỲcXWZ]UUXw]\TY]\TXf̀U\_\VWXècXV}j]UXVwfÙxwVTYX̀ff̀cYjT\YxXècX_̀TWYcj_Y\̀TXVwfÙxwVTYnX
ĵc\TgXfVcècw]T_VX̀eXYZVX�gcVVwVTYhXYZVXl̀TYc]_ỲcX]gcVVWX]WXèUÙiWy

opq�sqstXuZVXl̀TYc]_ỲcX]TdX\YWX�jk_̀TYc]_ỲcWXWZ]UUXT̀YXd\W_c\w\T]YVX]g]\TWYX]TxXVwfÙxVVX̀cX]ffU\_]TYXècX
VwfÙxwVTYXkV_]jWVX̀eXc]_VhXcVU\g\̀ThX_̀ÙchXWV�Xz\T_Ujd\TgXYc]TW§gVTdVc|hXWV�j]UX̀c\VTY]Y\̀ThX̀cXT]Y\̀T]UX̀c\g\TnXuZVX
l̀TYc]_ỲcXWZ]UUXY]bVX]ee\cw]Y\vVX]_Y\̀TXỲXVTWjcVXYZ]YX]UUX]ffU\_]TYWX]cVXVwfÙxVdhX]TdXYZ]YXVwfÙxVVWX]cVXYcV]YVdX
djc\TgXVwfÙxwVTYXi\YZ̀jYXcVg]cdXỲXYZV\cXc]_VhXcVU\g\̀ThX_̀ÙchXWV�hXz\T_Ujd\TgXYc]TW§gVTdVc|hXWV�j]UX̀c\VTY]Y\̀ThXX̀cX
T]Y\̀T]UX̀c\g\TnX�j_ZX]_Y\̀TXWZ]UUX\T_UjdVhXkjYXT̀YXkVXU\w\YVdXỲhXYZVXèUÙi\TgyXVwfÙxwVTYhXjfgc]d\TghXdVẁ Y\̀TX̀cX
Yc]TWeVc�XcV_cj\YwVTYX̀cXcV_cj\YwVTYX]dvVcY\W\Tg�XU]x̀eeX̀cXYVcw\T]Y\̀T�Xc]YVWX̀eXf]xX̀cX̀YZVcXècwWX̀eX_̀wfVTW]Y\̀T�X
]TdXWVUV_Y\̀TXècXYc]\T\TghX\T_Ujd\TgX]ffcVTY\_VWZ\fX]TdX̀T§YZV§�̀kXYc]\T\TgnX

opq�sqs�̈uZVXl̀TYc]_ỲcXi\UUXf̀WYX]TdXbVVfXf̀WYVdX\TX_̀TWf\_j̀jWXfU]_VWhXècXVwfÙxVVWX]TdX]ffU\_]TYWXècX
VwfÙxwVTYhXT̀Y\_VWX̀kY]\TVdXkxXYZVXl̀TYc]_ỲcXec̀wXYZVX©ViXª̀cbX�Y]YVX̂\v\W\̀TX̀eX«jw]TX¬\gZYWX]WXWVYXècYZX\TXYZVX
­VTVc]UX¬VgjU]Y\̀TWX̀eXYZ]YX̂\v\W\̀TX]YX®X©ªl¬¬X�̄ n̄{z]|hXWj_ZX_̀TWf\_j̀jWXfU]_VWXỲXkVX]WXdVe\TVdX\TX®X©ªl¬¬X
�̄ n̄{zk|hX]TdXWj_ZX̀YZVcXf̀WY\TgWX]WXYZ]YX̂\v\W\̀TXw]xXcV}j\cVXi\YZXcVWfV_YXỲX©ViXª̀cbX�Y]YV�WXU]iWhX_̀dVWhXcjUVWhX]TdX
cVgjU]Y\̀TWXg̀vVcT\TgXd\W_c\w\T]Y\̀TX\TXVwfÙxwVTYn
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STUVWUWXYZ[\Y]̂_̀abc̀̂aYdeffYg̀b̀\Ye_YbffYĝfecèb̀ê_gŶaYbhi\àeg\j\_̀gYk̂aY\jlf̂m\\gYlfbc\hYnmoŶaŶ_Yn\[bfkoŶkỲ[\Y
]̂_̀abc̀̂aoỲ[b̀YbffYpqbfeke\hYbllfecb_̀gYdeffYn\Ybkk̂ah\hY\pqbfY\jlf̂mj\_̀Ŷll̂àq_èe\gYdè[̂q̀Yhegcaeje_b̀ê_Y
n\cbqg\ŶkYabc\oYca\\hoYĉf̂aYog\roYse_cfqhe_tỲab_gut\_h\avoYg\rqbfŶae\_̀b̀ê_oŶaY_b̀ê_bfŶaete_wY

STUVWUWxTZ[\Y]̂_̀abc̀̂aYdeffYĉjlfmYdè[Ylâiegê_gŶkYy\c̀ê_gYz{|uz{{ŶkỲ[\Y}r\cq̀ei\Y~bdYb_hYdè[Ỳ[\Y]eiefY
�et[̀gY~bdoYdeffYkqa_eg[YbffYe_k̂ajb̀ê_Yb_hYa\l̂àgYh\\j\hY_\c\ggbamYnmỲ[\Yỳb̀\Y]̂jjeggê_\aŶkY�qjb_Y�et[̀gY
q_h\aỲ[\g\Y_̂_uhegcaeje_b̀ê_Ycfbqg\gYb_hYgqc[Yg\c̀ê_gŶkỲ[\Y}r\cq̀ei\Y~bdoYb_hYdeffYl\ajèYbcc\ggỲ̂Ỳ[\Y
]̂_̀abc̀̂a�gYn̂ �̂goYa\ĉahgYb_hYbcĉq_̀gYnmỲ[\Y�d_\aoỲ[\Yỳb̀\Y]̂jjeggê_\aŶkY�qjb_Y�et[̀goỲ[\Y�̀`̂a_\mY
�\_\abfYb_hỲ[\Y�_hqg̀aebfY]̂jjeggê_\aYk̂aỲ[\Ylqal̂g\gŶkYe_i\g̀etb̀ê_Ỳ̂Ybgc\àbe_Yĉjlfeb_c\Ydè[Ỳ[\g\Y
_̂_hegcaeje_b̀ê_Ycfbqg\gYb_hYgqc[Yg\c̀ê_gŶkỲ[\Y}r\cq̀ei\Y~bdYb_hY]eiefY�et[̀gY~bdw

STUVWUWVTZ[\Y]̂_̀abc̀̂aYdeffYg\_hỲ̂Y\bc[Yfbn̂aYq_ê_oŶaYa\la\g\_̀b̀ei\gŶkYd̂a�\agoYdè[Yd[ec[YèY[bgoŶaYegYn̂q_hYnmY
bYĉff\c̀ei\Ynbatbe_e_tŶaŶ̀[\aY�ta\\j\_̀ŶaYq_h\ag̀b_he_tY_̂ èc\gŶǹbe_\hYkâjỲ[\Yỳb̀\Y]̂jjeggê_\aŶkY�qjb_Y
�et[̀goYbhiege_tYgqc[Y~bn̂aY�_ê_ŶaYa\la\g\_̀b̀ei\ŶkỲ[\Y]̂_̀abc̀̂a�gY�ta\\j\_̀Yq_h\aYa\pqea\j\_̀gŶkỲ[egY�àecf\wY
�kỲ[\Y]̂_̀abc̀̂aYdbgYhea\c̀\hỲ̂YĥYĝYnmY�d_\aYbgYlbàŶkỲ[\Y�ehoỲ[\Y]̂_̀abc̀̂aYg[bffYa\pq\g̀Ygqc[Yfbn̂aYq_ê_ŶaY
a\la\g\_̀b̀ei\Ỳ̂Ykqa_eg[Y[ejYdè[YbYdaè̀\_Yg̀b̀\j\_̀Ỳ[b̀Ygqc[Yfbn̂aYq_ê_ŶaYa\la\g\_̀b̀ei\YdeffY_̂ Ỳhegcaeje_b̀\Y
n\cbqg\ŶkYabc\oYca\\hoYĉf̂aoYg\roYse_cfqhe_tỲab_gut\_h\avoYg\rqbfŶae\_̀b̀ê_oYŶaY_b̀ê_bfŶaete_Yb_hỲ[b̀Ygqc[Yfbn̂aY
q_ê_ŶaYa\la\g\_̀b̀ei\Y\è[\aYdeffYbkkeajb̀ei\fmYĉ l̂\ab̀\Ydè[e_Ỳ[\YfejègŶkYègYf\tbfYb_hYĉ_̀abc̀qbfYbq̀[̂aèmYe_Ỳ[\Y
ejlf\j\_̀b̀ê_ŶkỲ[\Yl̂fecmYb_hYlâiegê_gŶkỲ[\g\Y_̂_uhegcaeje_b̀ê_Ycfbqg\gŶaỲ[b̀YèYĉ_g\_̀gYb_hYbta\\gỲ[b̀Y
a\caqèj\_̀Ybcĉahb_c\Ydè[Ỳ[\Ylqal̂g\gYb_hYlâiegê_gŶkỲ[\g\Y_̂_uhegcaeje_b̀ê_Ycfbqg\gwY�kYgqc[Yfbn̂aYq_ê_ŶaY
a\la\g\_̀b̀ei\YkbefgŶaYa\kqg\gỲ̂YĉjlfmYdè[Ygqc[YbYa\pq\g̀Ỳ[b̀YèYkqa_eg[Ygqc[YbYg̀b̀\j\_̀oỲ[\Y]̂_̀abc̀̂aYg[bffY
lâjl̀fmY_̂ èkmỲ[\Y�d_\aYb_hYỳb̀\Y]̂jjeggê_\aŶkY�qjb_Y�et[̀gŶkYgqc[Ykbefqa\ŶaYa\kqgbfw

STUVWUW�YZ[\Y�ta\\j\_̀YjbmYn\Yk̂à[dè[Ycb_c\f\hoỲ\aje_b̀\hŶaYgqgl\_h\hYe_Yd[̂f\oŶaYe_YlbàoYnmY�d_\aYql̂_Ỳ[\Y
nbgegŶkYbYke_he_tYjbh\YnmỲ[\Yỳb̀\Y�eiegê_ŶkY�qjb_Y�et[̀goỲ[b̀Ỳ[\Y]̂_̀abc̀̂aY[bgY_̂ Ỳĉjlfe\hYdè[Ỳ[\g\Y
_̂_uhegcaeje_b̀ê_Ycfbqg\goYb_hỲ[\Y]̂_̀abc̀̂aYjbmYn\Yh\cfba\hYe_\fetenf\Yk̂aYkq̀qa\Y]̂_̀abc̀gYjbh\YnmoŶaYe_Yn\[bfkY
k̂oỲ[\Yỳb̀\oŶaY�q̀[̂aèmŶaY�t\_cmŶkỲ[\Yỳb̀\oŶaY�̂qge_tY�q̀[̂aèmŶaYb_Y�anb_Y�\_\dbfY�t\_cmoŶaY]̂_̀abc̀gY
a\pqeae_tỲ[\YbllâibfŶkỲ[\Y]̂jjeggê_\aŶkY�̂qge_tYb_hY]̂jjq_èmY�\_\dbfoYq_̀efYèY[bgYgb̀egke\hỲ[\Yỳb̀\Y
�eiegê_ŶkY�qjb_Y�et[̀goỲ[b̀YèY[bgY\g̀bnfeg[\hYb_hYegYcbaame_tŶq̀YbYlâtabjYe_Yĉ_k̂ajèmYdè[Ỳ[\Ylâiegê_gŶkY
[̀\g\Y_̂_uhegcaeje_b̀ê_Ycfbqg\gwYyqc[Yke_he_tgYg[bffYn\Yjbh\YnmỲ[\Yỳb̀\Y�eiegê_ŶkY�qjb_Y�et[̀gYbk̀\aY
ĉ_cefeb̀ê_Y\kk̂àgYnmỲ[\Y�eiegê_Y[bi\Ykbef\hỲ̂Ybc[e\i\Yĉjlfeb_c\Ydè[Ỳ[\g\Y_̂_uhegcaeje_b̀ê_Ycfbqg\gYb_hYbk̀\aY
bYi\aeke\hYĉjlfbe_̀Y[bgYn\\_Ykef\hYdè[Ỳ[\Y�eiegê_oY_̂ èc\Ỳ[\a\̂kY[bgYn\\_Ytei\_Ỳ̂Ỳ[\Y]̂_̀abc̀̂aoYb_hYb_Y
l̂l̂àq_èmY[bgYn\\_Ybkk̂ah\hYnmỲ[\Y]̂_̀abc̀̂aỲ̂Yn\Y[\bahYlqnfecfmYe_Ybcĉahb_c\Ydè[Ỳ[\Y}r\cq̀ei\Y~bdwYyqc[Y
gb_c̀ê_gYjbmYn\Yejl̂g\hYb_hYa\j\he\gYe_î�\hYejj\heb̀\fmŶkoŶaYe_Ybhhèê_Ỳ̂Ygb_c̀ê_Ye_Ya\j\he\gŶ̀[\adeg\Y
lâieh\hYnmYfbdwY�kỲ[\Y�ta\\j\_̀YegYcb_c\f\hŶaỲ\aje_b̀\hYq_h\aYlâiegê_gŶkỲ[egY�àecf\oYe_Ybhhèê_Ỳ̂Ŷ̀[\aYaet[̀gY
k̂Y�d_\aYlâieh\hYe_Ỳ[\Y�ta\\j\_̀Yql̂_YègYna\bc[YnmỲ[\Y]̂_̀abc̀̂aoỲ[\Y]̂_̀abc̀̂aYdeffY[̂fhY�d_\aY[bajf\ggY
btbe_g̀Yb_mYbhhèê_bfY\rl\_g\gŶaYĉg̀gYe_cqaa\hYnmY�d_\aYe_Yĉjlf\̀e_tỲ[\Yd̂a�ŶaYe_Ylqac[bge_tỲ[\Yg\aiec\goY
jb̀\aebfgoY\pqelj\_̀ŶaYgqllfe\gYĉ_̀\jlfb̀\hYnmY�ta\\j\_̀Yb_hY�d_\aYjbmYdè[[̂fhYlbmj\_̀gYkâjỲ[\Y]̂_̀abc̀̂aY
e_Yb_Ybĵ q_̀Ygqkkece\_̀Yk̂aỲ[egYlqal̂g\Yb_hYa\ĉqag\YjbmYn\Y[bhYbtbe_g̀Ybq̀[̂aèmŶ_Ỳ[\Y�\ak̂ajb_c\Y�̂_hYekY
_\c\ggbamw

STUVWUW�TZ[\Y]̂_̀abc̀̂aYdeffYe_cfqh\Ỳ[\Ylâiegê_gŶkỲ[egY�àecf\Ye_Y\i\amYgqnĉ_̀abc̀ŶaYlqac[bg\Ŷah\aYe_Ygqc[YbY
jb__\aỲ[b̀Ygqc[Ylâiegê_gYdeffYn\Yne_he_tYql̂_Y\bc[Ygqnĉ_̀abc̀̂aŶaYi\_ĥaYbgỲ̂Ŷl\ab̀ê_gỲ̂Yn\Yl\ak̂aj\hYdè[e_Y
[̀\Yỳb̀\ŶkY�\dY�̂a�wYZ[\Y]̂_̀abc̀̂aYdeffỲb�\Ygqc[Ybc̀ê_Ye_Y\_k̂ace_tYgqc[Ylâiegê_gŶkYgqc[Ygqnĉ_̀abc̀̂aŶaY
lqac[bg\Ŷah\aYbgỲ[\Yỳb̀\Y�eiegê_ŶkY�qjb_Y�et[̀gŶaỲ[\Y�d_\aYjbmYhea\c̀oYe_cfqhe_tYgb_c̀ê_gŶaYa\j\he\gYk̂aY
_̂_uĉjlfeb_c\wY�kỲ[\Y]̂_̀abc̀̂aYn\ĉj\gYe_îfi\hYe_ŶaYegỲ[a\b̀\_\hYdè[Yfèetb̀ê_Ydè[YbYgqnĉ_̀abc̀̂aŶaYbY
i\_ĥaoYbgYbYa\gqf̀ŶkYgqc[Yhea\c̀ê_YnmỲ[\Yỳb̀\Y�eiegê_ŶkY�qjb_Y�et[̀goỲ[\Y]̂_̀abc̀̂aYg[bffYlâjl̀fmYĝY_̂ èkmỲ[\Y
�d_\aYb_hỲ[\Y�̀`̂a_\mY�\_\abfoYa\pq\g̀e_tỲ[\Y�̀`̂a_\mY�\_\abfỲ̂Ye_̀\ai\_\Yb_hYlầ\c̀Ỳ[\Ye_̀\a\g̀gŶkỲ[\Yỳb̀\ŶkY
�\dY�̂a�w
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STUVW�WU�Z[\Y]̂_̀abc̀̂aY[\a\nmYbta\\gỲ̂Ỳ[\Ylâiegê_gŶkY�babtabl[Y��{ubYb_hYf�{unŶkỲ[\Y�\dY�̂a�Yỳb̀\Y e_b_c\Y
~bdYb_hYy\c̀ê_Y�|�ubŶkỲ[\Y�\dY�̂a�Y�\_\abfY¡q_ecelbfY~bdoYd[ec[Ya\pqea\Ỳ[b̀Yql̂_Ỳ[\Ya\kqgbfŶkYbYl\aĝ_oY
d[\_Ycbff\hYn\k̂a\YbYtab_hY¢qamoY[\bhŶkYbYỳb̀\Yh\lbàj\_̀oỲ\jl̂abamYỳb̀\Yĉjjeggê_ŶaŶ̀[\aYỳb̀\Ybt\_cmoŶaỲ[\Y
âtb_e£\hYcaej\Ỳbg�Yk̂ac\Ye_Ỳ[\Y�\lbàj\_̀ŶkY~bdoYd[ec[YegY\jl̂d\a\hỲ̂Yĉjl\fỲ[\Yb̀̀\_hb_c\ŶkYdè_\gg\gYb_hY
\rbje_\Ỳ[\jYq_h\aŶb̀[oỲ̂Ỳ\g̀ekmYe_Yb_Ye_i\g̀etb̀ê_Yĉ_c\a_e_tYb_mỲab_gbc̀ê_ŶaYĉ_̀abc̀Y[bhYdè[Ỳ[\Yỳb̀\oYb_mY
l̂fèecbfYgqnheiegê_Ỳ[\a\̂koYbYlqnfecYbq̀[̂aèmŶaYdè[Yb_mYlqnfecYh\lbàj\_̀oYbt\_cmŶaŶkkecebfŶkỲ[\Yỳb̀\ŶaŶkYb_mY
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STUVWVXYUZ[\]̂V_V[VT̀ZWabcbTdZTcZTdZYZS\]UVXZY\WaTcVWefZWTZ[Vg̀ZYZhYV_bcZTdZVii\̀VWeZYgYV̀[WZ[\][bj\b̀WZXcViV̀YUZ
ScT[bX\WVT̀ZTcZWTZỲ[hbcZỲeZcbUb_ỲWZj\b[WVT̀ZXT̀Xbc̀V̀gZ[\XaZWcỲ[YXWVT̀ZTcZXT̀WcYXWk

lmnopqpnpn�r\XaZSbc[T̀fZỲ ẐỲeZdVcifZSYcẀbc[aVSZTcZXTcSTcYWVT̀ZTdZhaVXaZabZV[ZYZibi]bcfZSYcẀbcfẐVcbXWTcZTcZTddVXbcZ
[aYUUZ]bẐV[j\YUVdVb̂ZdcTiZWabcbYdWbcZ[bUUV̀gZWTZTcZ[\]iVWWV̀gZ]V̂[ZWTZTcZcbXbV_V̀gZYhYĉ[ZdcTiZTcZb̀WbcV̀gZV̀WTZỲeZ
XT̀WcYXW[ZhVWaZsbhZtTcuZrWYWbZTcZỲeZS\]UVXẐbSYcWib̀WfZYgb̀XeZTcZTddVXVYUZWabcbTdZdTcZgTT̂[fZhTcuZTcZ[bc_VXb[fZdTcZYZ
SbcVT̂ZTdZdV_bZebYc[ZYdWbcZ[\XaZcbd\[YUk

vwxyxzyx{|}~�����~�
lmnopqpnpq��̀eZỲ ẐYUUZXT̀WcYXW[ZiŶbZhVWaZWabZrWYWbZTdZsbhZtTcufZTcZỲeZS\]UVXẐbSYcWib̀WfZYgb̀XeZTcZTddVXVYUZWabcbTdZ
[V̀XbZWabZbddbXWV_bẐYWbZTdZWaV[ZUYhfZ]eZ[\XaZSbc[T̀fZỲ Ẑ]eZỲZdVcifZSYcẀbc[aVSZTcZXTcSTcYWVT̀ZTdZhaVXaZabZV[ZYZibi]bcfZ
SYcẀbcfẐVcbXWTcZTcZTddVXbcZiYeZ]bZXỲXbUb̂ZTcZWbciV̀YWb̂Z]eZWabZrWYWbZTdZsbhZtTcuZhVWaT\WZV̀X\ccV̀gZỲeZSb̀YUWeZTcZ
ŶiYgb[ZT̀ZYXXT\̀WZTdZ[\XaZXỲXbUUYWVT̀ZTcZWbciV̀YWVT̀fZ]\WZỲeZiT̀be[ZTh̀ V̀gZ]eZWabZrWYWbZTdZsbhZtTcuZdTcZgTT̂[Z
b̂UV_bcb̂ZTcZhTcuẐT̀bZScVTcZWTZWabZXỲXbUUYWVT̀ZTcZWbciV̀YWVT̀Z[aYUUZ]bZSYV̂k

lmnop�m�������������m������m��m��������m��m���m�������m���������m���m�������mn ���
vwxyxzyx{|}~�����~�
lmnop�pn�¡_bceZ]V̂ZTcZScTST[YUZabcbYdWbcZiŶbZWTZYZSTUVWVXYUZ[\]̂V_V[VT̀ZTdZWabZ[WYWbZTcZỲeZS\]UVXẐbSYcWib̀WfZYgb̀XeZ
TcZTddVXVYUZWabcbTdZhabcbZXTiSbWVWV_bZ]V̂̂ V̀gZV[Zcbj\Vcb̂Z]eZ[WYW\WbfZc\UbfZcbg\UYWVT̀ZTcZUTXYUZUYhfZdTcZhTcuZTcZ[bc_VXb[Z
SbcdTcib̂ZTcZWTZ]bZSbcdTcib̂ZTcZgTT̂[Z[TÛZTcZWTZ]bZ[TÛfZ[aYUUZXT̀WYV̀ZWabZdTUUThV̀gZ[WYWbib̀WZ[\][XcV]b̂Z]eZWabZ
]V̂̂ bcZỲ ẐYddVcib̂Z]eZ[\XaZ]V̂̂ bcZY[ZWc\bZ\̀ b̂cZWabZSb̀YUWVb[ZTdZSbc¢\ce£ZsT̀¤XTUU\[V_bZ]V̂̂ V̀gZXbcWVdVXYWVT̀k

vwxyxzyx{|}~�����~�
lmnop�pq�¥eZ[\]iV[[VT̀ZTdZWaV[Z]V̂fZbYXaZ]V̂̂ bcZỲ ẐbYXaZSbc[T̀Z[Vg̀V̀gZT̀Z]baYUdZTdZỲeZ]V̂̂ bcZXbcWVdVb[fZỲ ẐV̀ZWabZ
XY[bZTdZYZ¢TV̀WZ]V̂ZbYXaZSYcWeZWabcbWTZXbcWVdVb[ZY[ZWTZVW[ZTh̀ZTcgỲV¦YWVT̀fZ\̀ b̂cZSb̀YUWeZTdZSbc¢\cefZWaYWZWTZWabZ]b[WZTdZ
ùThUb̂gbZỲ Ẑ]bUVbdfZWabZdTUUThV̀g£

vwxyxzyx{|}~�����~�
lmnop�pqpn�§abZScVXb[ZV̀ZWaV[Z]V̂ZaY_bZ]bb̀ZYccV_b̂ZYWZV̀̂ bSb̀ b̂̀WUeZhVWaT\WZXTUU\[VT̀fZXT̀[\UWYWVT̀fZXTii\̀VXYWVT̀fZ
TcZYgcbbib̀WfZdTcZWabZS\cST[bZTdZcb[WcVXWV̀gZXTiSbWVWVT̀[fZY[ZWTZỲeZiYWWbcZcbUYWV̀gZWTZ[\XaZScVXb[ZhVWaZỲeZTWabcZ]V̂̂ bcZ
TcZhVWaZỲeZXTiSbWVWTck

lmnop�pqpq�̈ Ùb[[ZTWabchV[bZcbj\Vcb̂Z]eZUYhfZWabZScVXb[ZhaVXaZaY_bZ]bb̀Zj\TWb̂ZV̀ZWaV[Z]V̂ZaY_bZ̀TWZ]bb̀ZùThV̀gUeZ
V̂[XUT[b̂Z]eZWabZ]V̂̂ bcZỲ ẐhVUUZ̀TWZùThV̀gUeZ]bẐV[XUT[b̂Z]eZWabZ]V̂̂ bcZScVTcZWTZTSb̀V̀gfẐVcbXWUeZTcZV̀̂ VcbXWUefZWTZ
ỲeZTWabcZ]V̂̂ bcZTcZWTZỲeZXTiSbWVWTck

vwxyxzyx{|}~�����~�
lmnop�pqp��sTZYWWbiSWZaY[Z]bb̀ZiŶbZTcZhVUUZ]bZiŶbZ]eZWabZ]V̂̂ bcZWTZV̀̂ \XbZỲeZTWabcZSbc[T̀fZSYcẀbc[aVSZTcZ
XTcSTcYWVT̀ZWTZ[\]iVWZTcZ̀TWZWTZ[\]iVWZYZ]V̂ZdTcZWabZS\cST[bZTdZcb[WcVXWV̀gZXTiSbWVWVT̀k

lmnop�p���Z]V̂Z[aYUUZ̀TWZ]bZXT̀[V̂bcb̂ZdTcZYhYĉZ̀TcZ[aYUUZỲeZYhYĉZ]bZiŶbZhabcbZcbj\Vcbib̀W[ZTdZWaV[Z�cWVXUbZaY_bZ
T̀WZ]bb̀ZXTiSUVb̂ZhVWa©ZScT_V̂b̂ZaThb_bcfZWaYWZV̀ZỲeZXY[bZWabZ]V̂̂ bcZXỲ T̀WZiYubZWabZdTcbgTV̀gZXbcWVdVXYWVT̀fZWabZ
]V̂̂ bcZ[aYUUZ[TZ[WYWbZỲ Ẑ[aYUUZd\c̀V[aZhVWaZWabZ]V̂ZYZ[Vg̀b̂Z[WYWbib̀WZhaVXaZ[bWZdTcWaZV̀ẐbWYVUZWabZcbY[T̀[ZWabcbdTcbkZ
ªabcbZcbj\Vcbib̀W[ZTdZWaV[Z�cWVXUbZaY_bZ̀TWZ]bb̀ZXTiSUVb̂ZhVWafZWabZ]V̂Z[aYUUZ̀TWZ]bZXT̀[V̂bcb̂ZdTcZYhYĉZ̀TcZ[aYUUZ
ỲeZYhYĉZ]eZiŶbZ\̀Ub[[ZWabZabŶZTdZWabZS\cXaY[V̀gZYgb̀WZTdZWabZSTUVWVXYUZ[\]̂V_V[VT̀fZS\]UVXẐbSYcWib̀WfZYgb̀XeZTcZ
TddVXVYUZWabcbTdZWTZhaVXaZWabZ]V̂ZV[ZiŶbfZTcZaV[Ẑb[Vg̀bbfẐbWbciV̀b[ZWaYWZ[\XaẐV[XUT[\cbZhY[Z̀TWZiŶbZdTcZWabZS\cST[bZ
TdZcb[WcVXWV̀gZXTiSbWVWVT̀kZ

vwxyxzyx{|}~�����~�
lmnop�p«�§abZdYXWZWaYWZYZ]V̂̂ bcZ¬Y­ZaY[ZS\]UV[ab̂ZScVXbZUV[W[fZcYWb[fZTcZWYcVdd[ZXT_bcV̀gZVWbi[Z]bV̀gZScTX\cb̂fZ¬]­ZaY[Z
V̀dTcib̂ZScT[SbXWV_bZX\[WTibc[ZTdZScTST[b̂fZTcZSb̀ V̂̀gfZS\]UVXYWVT̀ZTdZ̀bhZTcZcb_V[b̂ZScVXbZUV[WZdTcZ[\XaZVWbi[fZTcZ¬X­Z
aY[Z[TÛZWabZ[YibZVWbi[ZWTZTWabcZX\[WTibc[ZYWZWabZ[YibZScVXb[Z]bV̀gZ]V̂[fẐTb[Z̀TWZXT̀[WVW\WbZYẐV[XUT[\cbZhVWaV̀ZWabZ
ibỲV̀gZTdZWaV[Z�cWVXUbkZ

lmnop�p®��̀eZ]V̂ZabcbYdWbcZiŶbZWTZỲeZSTUVWVXYUZ[\]̂V_V[VT̀ZTdZWabZ[WYWbZTcZỲeZS\]UVXẐbSYcWib̀WfZYgb̀XeZTddVXVYUZ
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STUVUWXYZ[Y\Y]WV̂WV\SUYZ_̀̀ UVYXWVYaWVbYWVYcUVd_]UcŶUVXWVeÙYWVYSWYZUŶUVXWVeÙYWVYfWẀYcWg̀YWVYSWYZUYcWg̀hYaTUVUY
]Wê US_S_dUYZ_̀̀ _ifY_cYVUjk_VÙYZ[YcS\SkSUhYVkgUhYVUfkg\S_WihYWVYgW]\gYg\ahY\ìYaTUVUYck]TYZ_̀Y]WiS\_icYSTUY]UVS_X_]\S_WiY
VUXUVVÙYSWY_iYckZ̀_d_c_WiYWiUYWXYST_cYcU]S_WihYcT\ggYZUỲUUeÙYSWYT\dUYZUUiY\kSTWV_lÙYcT\ggYZUỲUUeÙYSWY_i]gk̀UYSTUY
c_fi_ifY\ìYckZe_cc_WiYWXYSTUYZ_̀Y\ìYSTUY_i]gkc_WiYSTUVU_iYWXYSTUY]UVS_X_]\SUY\cYSWYiWim]Wggkc_WiY\cYSTUY\]SY\ìỲUÙYWXY
STUY]WV̂WV\S_Win

opqrqsrqtuvwxyxzxw{
|}~���}����������}��}������}���������
�cŶVWd_̀ÙY_iY�U]S_WiY���YWXYSTUY�UiUV\gY�ki_]_̂\gY�\ahYSTUY�WiSV\]SWVY_cŶVWT_Z_SÙYXVWeY\cc_fi_ifhYSV\icXUVV_ifhY
]WidU[_ifhYckZgUSS_ifYWVYWSTUVa_cUỲ_ĉWc_ifYWXYSTUYc\eUhYWVYWXYT_cYV_fTSYS_SgUhYWVY_iSUVUcSYSTUVU_ihYWVYT_cŶWaUVYSWY
U�U]kSUYck]TY]WiSV\]SYWVY\i[YWSTUVŶUVcWiYWVY]WV̂WV\S_WiYa_STWkSYSTUŶVUd_WkcY]WicUiSY_iYaV_S_ifYWXYSTUYWXX_]UVhYZW\V̀Y
WVY\fUi][Y\a\V̀_ifYSTUY]WiSV\]SnYY�XY\i[Y]WiSV\]SWVhYSWYaTWeY\i[Y]WiSV\]SY_cYgUShYfV\iSÙY\ìY\a\V̀ÙhY\cYVUjk_VÙYZ[Y
g\ahYZ[Y\i[YWXX_]UVhYZW\V̀YWVY\fUi][Y_iY\ŶWg_S_]\gYckZ̀_d_c_WihYWVYWXY\i[Ỳ_cSV_]SYSTUVU_ihYcT\ggYa_STWkSYSTUŶVUd_WkcY
aV_SSUiY]WicUiSYĉU]_X_ÙY_iYckZ̀_d_c_WiYWiUYWXYST_cYcU]S_WihY\cc_fihYSV\icXUVhY]WidU[hYckZgUSYWVYWSTUVa_cUỲ_ĉWcUYWXY
ck]TY]WiSV\]ShYWVYT_cYV_fTShYS_SgUYWVY_iSUVUcSYSTUVU_ihYWVYT_cŶWaUVYSWYU�U]kSUYck]TY]WiSV\]ShYSWY\i[YWSTUVŶUVcWiYWVY
]WV̂WV\S_WihYSTUYWXX_]UVhYZW\V̀YWVY\fUi][YaT_]TYgUShYe\̀UhYfV\iSÙhYWVY\a\V̀ÙYck]TY]WiSV\]SYcT\ggYVUdWbUY\ìY\iikgY
ck]TY]WiSV\]ShY\ìYSTUŶWg_S_]\gYckZ̀_d_c_WiYWVỲ_cSV_]SYSTUVU_ihY\cYSTUY]\cUYe\[YZUhY\ìYck]TYWXX_]UVhYZW\V̀YWVY\fUi][Y
cT\ggYZUYVUg_UdÙY\ìỲ_c]T\VfÙYXWVeY\i[Y\ìY\ggYg_\Z_g_S[Y\ìYWZg_f\S_WicYfVWa_ifYWkSYWXYck]TY]WiSV\]SYSWYck]TY
]WiSV\]SWVhY\ìYSWYSTUŶUVcWiYWVY]WV̂WV\S_WiYSWYaT_]TYck]TY]WiSV\]SYcT\ggYT\dUYZUUiY\cc_fiÙhYSV\icXUVVÙhY]WidU[ÙhY
ckZgUSYWVYWSTUVa_cUỲ_ĉWcÙYWXhY\ìYck]TY]WiSV\]SWVhY\ìYT_cY\cc_fiUUchYSV\icXUVUUcYWVYckZgUccUUcYcT\ggYXWVXU_SY\ìYgWcUY
\ggYeWiU[chYSTUVUSWXWVUYU\ViÙYkìUVYck]TY]WiSV\]ShYU�]ÛSYcWYek]TY\cYe\[YZUYVUjk_VÙYSWŶ\[YT_cYUê gW[UUcnYY�TUY
V̂Wd_c_WicYWXYST_cYcU]S_WiYcT\ggYiWSYT_ìUVhŶVUdUiShYWVY\XXU]SY\iY\cc_fieUiSYZ[Y\i[Yck]TY]WiSV\]SWVYXWVYSTUYZUiUX_SYWXYT_cY
]VÙ_SWVcYe\̀UŶkVck\iSYSWYSTUYg\acYWXYST_cYcS\SUn
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WXYSTUY�Wee_cc_WiUVYWXY¥̀k]\S_WihY\i[Y_ì_d_̀k\gYaTWhY\cY\YVUckgSYWXYSTU_VYaWVbYWiYST_cY]\̂_S\gŶVW¬U]ShYa_ggYeWdUY¦WVY
e_fV\SÜY_iY\ìYWkSYWXYcSk̀UiSYW]]k̂_ÙY\VU\cYXWVYeWVUYST\iYX_dUY¦­̈Ỳ\[cY\Y[U\VhYekcSYZUYX_ifUV̂V_iSÙnY�TUY�WiSV\]SWVY
cT\ggYZUYVUĉWic_ZgUYSWYUickVUYST\SY_SY¦\ìY_ScYUê gW[UUc̈Y\VUY_iYXkggY]Wê g_\i]UYa_STYSTUYX_ifUV̂V_iS_ifŶVWd_c_WicY®UaY
W̄Vb°cY��¤¥Y�Uf_cg\S_WiY\ìY£\VSY©ªYWXYSTUY«Ufkg\S_WicYWXYSTUY�Wee_cc_WiUVYWXY¥̀k]\S_WiY\SYSTUY�WiSV\]SWV°cYcWgUY
]WcSY\ìYU�̂UicUn
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�±²³�́µ}~¶···̧µ¹}º»±¼}½²�²µ}́�¾»±}́�¹}±µ¿À³±µÁµ̧²½
|}~¶�~}¹��Â���}Ã����
opqrqsrqtuvwxyxzxw{
|}~¶�~�~Y�TUY�WiSV\]SWVYĉU]_X_]\gg[Y\fVUUcY\cYVUjk_VÙYZ[YSTUY®UaȲWVbY�S\SUY�\ZWVY�\aY¦§�\ZWVY�\a§̈hY�U]S_WicY
ÄÄ�Y\ìYÄÄ�m̀hY\cY\eUìÙhYST\SÅ

�~ ®WYg\ZWVUVhYaWVbUVhYWVYeU]T\i_]Y_iYSTUYUê gW[YWXYSTUY�WiSV\]SWVhY�kZ]WiSV\]SWVYWVYWSTUVŶUVcWiỲW_ifY
WVY]WiSV\]S_ifYSWỲWYSTUYaTWgUYWVY\i[Ŷ\VSYWXYSTUYaWVbY_i]gk̀ÙY_iYSTUY�WiSV\]SYÆW]keUiScYcT\ggYZUY
ÛVe_SSÙYWVYVUjk_VÙYSWYaWVbYeWVUYST\iYU_fTSYTWkVcY_iY\i[YWiUY]\gUì\VỲ\[YWVYeWVUYST\iYX_dUY¦­̈Ỳ\[cY
_iY\i[YWiUYaUUbhYU�]ÛSYSWYSTUYU�SUiSŶUVe_SSÙY_iYSTUY]\cUYWXYU�SV\WV̀_i\V[YUeUVfUi]_UcỲUc]V_ZÙY_iY
STUY�\ZWVY�\an

�Ç �TUYa\fUcYSWYZUŶ\_̀YSWYU\]TYg\ZWVUVhYaWVbUVhYWVYeU]T\i_]Y_iYSTUYUê gW[YWXYSTUY�WiSV\]SWVhY
�kZ]WiSV\]SWVhYWVYWSTUVŶUVcWiỲW_ifYWVY]WiSV\]S_ifYSWỲWY\ggYWVY\i[Ŷ\VSYWXYSTUYaWVbY_i]gk̀ÙY_iYSTUY
�WiSV\]SYÆW]keUiScYXWVY\YgUf\gỲ\[°cYaWVbYcT\ggYZUYiWSYgUccYST\iYSTUŶVUd\_g_ifYV\SUYWXYa\fUcY\cỲUX_iÙY
Z[YSTUY�\ZWVY�\an

�È ¥\]TYg\ZWVUVhYaWVbe\iYWVYeU]T\i_]YUê gW[ÙYZ[YSTUY�WiSV\]SWVhY\Y�kZ]WiSV\]SWVhYWVYWSTUVŶUVcWiY
Ẁ_ifYWVY]WiSV\]S_ifYSWỲWY\ggYWVY\i[Ŷ\VSYWXYSTUYaWVbY_i]gk̀ÙY_iYSTUY�WiSV\]SYÆW]keUiScYcT\ggYZUY
V̂Wd_̀ÙYSTUYck̂ ĝUeUiScYVUjk_VÙYZ[Y�VS_]gUY©YWXYSTUY�\ZWVY�\an

�� �TUYe_i_ekeYTWkVg[YV\SUYWXYa\fUYSWYZUŶ\_̀YcT\ggYZUYiWSYgUccYST\iYST\SYcS\SÙY_iYSTUY�UiUV\gY�Wì_S_WichY
\ìYcT\ggYZUY\cỲUc_fi\SÙYZ[YSTUY_ìkcSV_\gY�Wee_cc_WiUVn

�  �TUY�WiSV\]SWV°cY\ìY\i[Y�kZ]WiSV\]SWV°cYWVYWSTUVŶUVcWi°cYX_g_ifYWXŶ\[VWggcY_iY\Ye\iiUVŶVUc]V_ZÙYZ[Y
ckZ̀_d_c_WiYÉm\YWXY�U]S_WiYÄÄ�YWXYSTUY�\ZWVY�\aYcT\ggYZUY\Y]Wì_S_WiŶVU]ÙUiSYSWYSTUYSWYSTUYÊaiUV°cY
\̂[eUiSYWXY\i[YckecỲkUY\ìYWa_ifYSWYSTUY�WiSV\]SWVhY�kZ]WiSV\]SWVYWVYWSTUVŶ\VS[YXWVYaWVbỲWiUYWiY
WVYa_STYVUĉU]SYSWYSTUY£VW¬U]Sn
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STUVWXTYZ[\T]Ẑ\_
àbcbdcbefghijikihl
STUVWXWU�mnopqrstuvwtrupxyowz{zwv||}pv~uoox�pvxpuo��zuo�p�}ptnop�v�rup�v��ptnvtptnopqrstuvwtp�v}p�op{ru{ozto�pvs�psrp
x��pyvz�p{rupvs}p�ru�p�rsoptnouo�s�ouprspvpxowrs�pwrs�zwtzrsp{rup�z||{�||}pyv}zs~p|oxxptnvs�

WU tnopyuo�vz|zs~p�v~opuvtoxpvxpyur�z�o�pzsp�v�rup�v�p�owtzrsp������pvxpv�os�o��pru�
WX tnop�zsz���p�v~opuvtoxpvxpyur�z�o�pzsp�v�rup�v�p�owtzrsp������pvxpv�os�o��

STUVWXWX�mnopqrstuvwtrupxnv||pwr�y|}p�ztnp�uo�vz|zs~p�v~op�vtoxpvxpzxx�o�p�}ptnop�tvtopr{p�o�p�ru�p�oyvut�ostpr{p
�v�rup{ruptnop|rwvtzrspvs�p��uvtzrspr{ptnzxp�ur�owt�pq�uuostp�v~opuvtoxp{ruptnzxpyur�owtpvuopzsw|��o�pzsptnop�ur�owtp
�vs�v|pvxpyvutpr{ptnopqrstuvwtp�rw��ostx�pmnopqrstuvwtrupzxpuoxyrsxz�|optrpuo~�|vu|}puo�zo�p��uo�vz|zs~p�v~op
�wno��|ox��y�vtox�pv�vz|v�|oprsptnop��uo�vz|zs~p�v~o����|zwp�ru��p|zs�prsp�tvtopr{p�o�p�ru�p�oyvut�ostpr{p�v�rup
���xzsoxxpzsp�o�p�ru��p�o�pyv~op�����|v�ru�xtvto�s}�~r��ptrpz�ostz{}pvs�pz�y|o�ostpvs}pvyy|zwv�|opwnvs~oxptrp
�uo�vz|zs~p�v~op�vtoxp��uzs~ptnop�ur�owt�

àbcbdcbefghijikihl
STUVWXW��mnopqrstuvwtrupxnv||pwr�y|}p�ztnpv||ptnopuo��zuo�ostxpr{ptnop�v�rup�v�p�owtzrsp����v�pvxpv�os�o��p
uo~vu�zs~p�vs�vtru}px���zxxzrspr{pwoutz{zo�pyv}ur||puowru�x�p�nzwnpxnv||p�opzsw|��o�p�ztnpovwnpvyy|zwvtzrsp{rup
yv}�ost�

àbcbdcbef�ghijikihl
STUVW�T ¡̂¢£¤¢_¥¦¢§¢¡Ẑ¢̈¡
STUVW�WU�mnopqrstuvwtrupxyowz{zwv||}pv~uoox�pvxpuo��zuo�p�}ptnopyur�zxzrsxpr{p�owtzrsp����opr{ptnop�v�rup�v��pvxp
v�os�o��ptnvt�

WU ©sptnopnzuzs~pr{po�y|r}ooxp{ruptnopyou{ru�vswopr{p�ru�p�s�ouptnopqrstuvwtprupvs}px��wrstuvwtp
nouo�s�ou�psrpwrstuvwtru�px��wrstuvwtru�psrupvs}pyouxrspvwtzs~prsp�onv|{pr{px�wnpwrstuvwtruprup
x��wrstuvwtru�pxnv||p�opuovxrspr{puvwo�pwuoo��pwr|ru�pxoªp�zsw|��zs~ptuvsx~os�ou��pxoª�v|pruzostvtzrs�prup
svtzrsv|pruz~zsp�zxwuz�zsvtopv~vzsxtpvs}pwztz«ospr{ptnop�tvtopr{p�o�p�ru�p�nrpzxp��v|z{zo�pvs�pv�vz|v�|op
trpyou{ru�ptnop�ru�ptrp�nzwnptnopo�y|r}�ostpuo|vtox¬

WX �rpwrstuvwtru�px��wrstuvwtru�psrupvs}pyouxrsprspztxp�onv|{�pxnv||pzspvs}p�vssou�p�zxwuz�zsvtoprup
zstz�z�vtopvs}po�y|r}oopnzuo�p{ruptnopyou{ru�vswopr{p�ru�p�s�ouptnopwrstvwtprspvwwr�stpr{puvwo�pwuoo��p
wr|ru�pxoª�v|pruzostvtzrs�prupsvtzrsv|pruz~zs�

W� mnouop�v}p�op�o��wto�p{ur�ptnopv�r�stpyv}v�|optrptnopqrstuvwtrup�}ptnop­�soup�s�ouptnopwrstuvwtpvp
yosv|t}pvtp{z{t}p�r||vuxp{rupovwnpyouxrsp{rupovwnpwv|os�vup�v}p��uzs~p�nzwnpx�wnpyouxrsp�vxp
�zxwuz�zsvto�pv~vzsxtprupzstz�z�vto�pzsp�zr|vtzrspr{ptnopyur�zxzrsxpr{ptnopwrstuvwt¬pvs�

W® mnopqrstuvwtp�v}p�opwvswo|o�pruptou�zsvto�p�}ptnop­�sou�pvs�pv||p�rszoxp��opruptrp�owr�op��op
tnouo�s�oup�v}p�op{ru{ozto�p{rupvpxowrs�prupvs}px��xo��ostp�zr|vtzrspr{ptnoptou�xprupwrs�ztzrsxpr{ptnzxp
xowtzrspr{ptnopqrstuvwt�

 ]̄°±²³TÚµµµ¶³·³] ²Ţ¹·°±°º ²T² YT]³»¹°]³̧³·̄¼T½¾T̄¿³T¼̄ ̄³T½¾T·³YTÀ½]Á
STÚWUÂºZÃ§\¡̂T̈ÄT±̈¡̂¦Z¥̂̈¦_TZ¡ÅT¼ÆÇ¥̈¡̂¦Z¥̂̈¦_
STÚWUWUpmnopqrstuvwtrupxyowz{zwv||}pv~uooxpztpzxp�r�s�p�}p�owtzrspÈ�É��pr{ptnop�o�p�ru�pÊosouv|p��szwzyv|p�v��

 ]̄°±²³TUËµµµ¼º³±°¾°±T±½·¾½]̧  ·±³T̄½T̄¿³T² Y¼T½¾T̄¿³T¼̄ ̄³T½¾T·³YTÀ½]Á
STUËWUT¼̂ẐÆ̂̈ ¦ÃT]\ÌÆ¢¦\§\¡̂_
STUËWUWUpmnopyvutzoxpv~uooptnvtpovwnpzxp�r�s�ptrptnopyur�zxzrsxpr{ptnop|v�xpr{ptnop�tvtopr{p�o�p�ru�p~r�ouszs~p�z��zs~p
vs�pwrstuvwtzs~p{rupy��|zwpz�yur�o�ostpyur�owtx�pzsw|��zs~p��tpsrtp|z�zto�ptrpvyy|zwv�|opyur�zxzrsxpr{ptnopÊosouv|p
­�|z~vtzrsxp�v��p�v�rup�v��pvs�pÊosouv|p��szwzyv|p�v��pmrptnopoªtostpvs}pyur�zxzrsxpzsptnopqrstuvwtp�rw��ostxp
wrs{|zwtp�ztnpvs}pyur�zxzrsxpr{p�o�p�ru�p�v��ptnopxtvt�tru}pyur�zxzrsxpxnv||pyuo�vz|pvs�ptnopwrs{|zwtzs~pyur�zxzrsxpzsp
tnopqrstuvwtp�rw��ostxpxnv||p�op�oo�o�ptrpwrs{ru�ptrptnopxtvt�tru}pyur�zxzrsx�

STUËWUWXpmrptnopoªtostptnop|v�xpr{ptnop�tvtopr{p�o�p�ru�p~r�ouszs~p�z��zs~pvs�pwrstuvwtzs~p{rupy��|zwpz�yur�o�ostp
yur�owtxp�vs�vtopzsw|�xzrspr{pxyowz{zwptou�xpzspwrstuvwtxp{rupx�wnpz�yur�o�ostx�p��tp�nzwnpvuopsrtpv|uov�}pzsw|��o�pzsp
tnoxopÊosouv|pqrs�ztzrsx�px�wnptou�xpxnv||p�op�oo�o�pvs�pnouo�}pvuopzswruyruvto�pzstrptnoxopÊosouv|pqrs�ztzrsx�
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�¡�¢w£wvuo�sr�¤qvqy¥¦�qvu£§�qv	�poswqvw	o

©̈ª«¬­®­̄ª«°±­©ª«¬­²³

urvysp§usqrv�́wvw	opt

���µ {|}~�
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uopsq¤quwso�¤rp�nwÛ́ovs�
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Continuation Sheet
AIA Document G702®, Application and Certification for Payment, or G732™,
Application and Certificate for Payment, Construction Manager as Adviser Edition,
containing Contractor's signed certification is attached.
Use Column I on Contracts where variable retainage for line items may apply.

APPLICATION NO: 001

APPLICATION DATE:

PERIOD TO:

ARCHITECT'S PROJECT NO:

A B C D E F G H I

ITEM
NO.

DESCRIPTION OF
WORK

SCHEDULED
VALUE

WORK COMPLETED MATERIALS
PRESENTLY

STORED
(NOT IN D OR E)

TOTAL
COMPLETED AND
STORED TO DATE

(D + E + F)

%
(G ÷ C)

BALANCE TO
FINISH
(C - G)

RETAINAGE
(IF VARIABLE

RATE)

FROM
PREVIOUS

APPLICATION
(D + E)

THIS PERIOD

0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00

GRAND TOTAL $0.00 $0.00 $0.00 $0.00 $0.00 0.00% $0.00 $0.00
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INSURANCE CERTIFICATE                                                                                                                             00 73 20  

 

 

 

Insurance Certification 

 

 

Bid or Project  No. #   Name of Project:                                                                         

 

Your insurance representative must complete the form below in order to be considered for the 

award of this bid or project, and it is important that you complete the Bidder’s 

Acknowledgement section of this form. Please note that a certificate of insurance must 

accompany your bid submission in order for your bid to be considered. 

 

Insurance Representative’s Acknowledgement: 
We have reviewed the insurance requirements set forth in the bid and are capable of providing 

such insurance to our insured in accordance with such requirements in the event the contract is 
awarded to our insured and provided our insured pays the appropriate premium. 

 

Insurance Representative: 

 

Address: 
 
 

 

Are you an agent for the companies providing the coverage? 
Yes   No    

 

 

Date:    

 

Insurance Representative Signature:                                                     

 

Bidder's Acknowledgement: 
I acknowledge that I have received the insurance requirements of this bid and have considered 
the costs, if any, of procuring the required insurance and will be able to supply the insurance 

required in accordance with  the bid, if  it  is awarded. I understand that a certificate of insurance 
must be submitted with my bid: and if it is not, the Nanuet Union Free School District may reject 

my bid and award to the next lowest bidder. 
Firm name:                                             

 

Address: 

 

 

Date:    

 

 
                                                                          
 
          
 
                                                                                              
Bidders Signature  
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 Labor Rate Sheet 
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DECEMBER 15, 2022 

 

 

 
 
             

 
 
 

 

 

 

 

 

 

 

PROJECT  

       
Nanuet Union Free School District – Phase 2 Projects  

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111005.00 CONTRACTOR         

 

 

 

 

 

 

 

LABOR RATES 

DIRECTIONS   

All contractors are requested to submit a schedule of labor rates to be used for the duration of this project.  Please provide a separate rate for 

each trade classification for the work of this contract.  These rates will be used to determine labor charges on any additional work of this 

contract. (Submit a separate sheet for each wage period). 

 

  

WAGE PERIOD         

  

LABOR CLASSIFICATION        

 Straight Time Over Time  Double Time  

 Base Rate  $     

'Benefits  $     

Subtotal  $     

 All Payroll Taxes       % of Base Rate $     

Total Straight Time (Rate/Hour)  $     
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Contractor Name:  Date:  

Address:  DASNY Project No.:

Project Name:

Telephone Number:  County:

Check One Box Only: Union Shop:

Open Shop: REGULAR PREMIUM TIME

To: BASE RATE (only when directed)

A.  BASE RATE PER HOUR

Taxable 

Benefits % per hour $ per hour

No

No

No

No

No

No

No

No

No

No

No

B.  TOTAL BENEFITS PER HOUR $0.00 $0.00

     Disability

     Workers' Compensation Code: 

     Liability

C.  TOTAL TAXES AND INSURANCE PER HOUR

$0.00 X 0.0000 % = $0.00 $0.00

D.  TOTAL LABOR RATE $0.00 $0.00

E.  CONTRACTOR'S CERTIFICATION

cost incurred.

Signature of Authorized Representative

Print Name

Print Title

Labor Rate Worksheet (04/04)

Pension

Annuity

Education / Apprentice Training

Supplemental Unemployment

Notary Public

     State Unemployment 

( A + B + C ) =  

        I certify that the labor rates, insurance enumerations, labor fringe enumerations and expenses are correct and in accordance with actual and true

Sworn before me this ___________________ day

of __________________________ , 20 _______.

$0.00

$0.00

$0.00

PAYROLL TAXES AND INSURANCE

$0.00

$0.00

     Medicare

     Federal Unemployment

(Identify Taxable Benefits)

     FICA

$0.00

Security Fund

$0.00

$0.00

$0.00

Effective Dates for Wage Rates:      From:

$0.00

BENEFITS ( check all taxable benefits that apply)

$0.00

$0.00

Vacation and Holiday

Health and Welfare

LABOR RATE WORKSHEET  

LABOR RATE BREAKDOWN (Use a separate worksheet for each trade and classification)               Trade/Classification:

Local:

All benefits are paid directly to Employee.

Only benefits identified above are Taxable.
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+

"$$�p�qkr#"k$#$stsp�qkrl#

6789?DC7E<9EF9C7=B9JE>D;8@C97?B9

?JJ8J9=@FE<;?C=E@9@88J8J9FE<9=CB9

>E;VG8C=E@K96789?DC7E<9;?S9?GBE9

7?I89<8I=B8J9C789C8dC9EF9C789E<=H=@?G9

:A:9BC?@J?<J9FE<;K9:@9uvvwxwyz{|}zv|

~���xwyz{|���y�x|C7?C9@EC8B9?JJ8J9

=@FE<;?C=E@9?B9U8GG9?B9<8I=B=E@B9CE9C789

BC?@J?<J9FE<;9C8dC9=B9?I?=G?TG89F<E;9

C789?DC7E<9?@J9B7EDGJ9T89<8I=8U8JK9:9

I8<C=>?G9G=@89=@9C789G8FC9;?<H=@9EF9C7=B9

JE>D;8@C9=@J=>?C8B9U78<89C789?DC7E<9

7?B9?JJ8J9@8>8BB?<S9=@FE<;?C=E@9

?@J9U78<89C789?DC7E<97?B9?JJ8J9CE9E<9

J8G8C8J9F<E;9C789E<=H=@?G9:A:9C8dCK

67=B9JE>D;8@C97?B9=;VE<C?@C9G8H?G9

>E@B8�D8@>8BK9PE@BDGC?C=E@9U=C79?@9

?CCE<@8S9=B98@>ED<?H8J9U=C79<8BV8>C9

CE9=CB9>E;VG8C=E@9E<9;EJ=F=>?C=E@K

:@S9B=@HDG?<9<8F8<8@>89CE9PE@C<?>CE<M9

gD<8CSM9aU@8<9E<9EC78<9V?<CS9B7?GG9T89

>E@B=J8<8J9VGD<?G9U78<89?VVG=>?TG8K

�����	�����
��������������������������������

�������
�������������������������� �¡ �������¡��
¢£�¤�� �����

¥¥¥¥
¥¥

¥¥¥¥
¥¥

�¦����
��������������������������������
¥§̈©ª«¬¥­©®̄©¥°±««¥²³́¯̄µ¥¶®·¬±®³¬¥
¹̧̧¥º́ª±³́¥²¬±««¬¥¥
§̈©ª«¬»¥§¼¥̧¹½¾¿¥¥

���������À��������	��
¶̈¬«Á¥¥¥
ÂÃ̄ ª©¬Á¥Ä¥¥¥
¶«·³±®Å¬®̄©Á
�����������¢¡�� ¢��
º̄©¬±̈³¬̄±¥¬̄¥®©Åª¬¥Æ«µ̄Ç¥®©È̄±Ã̈¬®̄©¥
ÉÊ̄Ë«Ì¬Í§ÎÃÏY¥b:bÐ̂ 69ÑabQ9ÒÓaÔ̂P6g9ÒÕ:ĝ 9X
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mn�VpgVWXYVZ[UYW\VYbYhŴVWTV]hWV[̀_YUVZYhWaT̀VqlrdVqltVTUVql�dVWXYVZ[UYW\�̂Vba]cabaW\VâVbajaWY_VWTVWXYV]jT[̀WVTgVWXâVxT̀_l
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ỲWaWbY_dVUY_[hY_Vc\V]bbVk]ba_V]̀_VfUTfYUVf]\jỲŴVj]_YVWTVTUVT̀VcYX]bgVTgVWXYVvT̀WU]hWTUV[̀_YUVWXYVvT̀ ŴU[hWaT̀V
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_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gXrZibZXikXîb]̀s]̀a_[cXZ[̀[îXmfX̀[t[̀[̂b[v

UVwXxi_ZX̀[ks[b_X_]X_Z[Xqr̂ [̀gX_ZikX]mjipa_i]̂XkZajjXm[X̂ejjXâcXl]icXitX_Z[X\]̂_̀ab_]̀y
UVwzWX{̀]ns_jfXna|[kXsafn[̂_gXcì[b_jfX]̀Xîcì[b_jfgXt]̀XajjXkenkXce[X\jainâ_kgXâc

UVwzwX}[t[̂ckgXîc[n̂ iti[kXâcXZ]jckXZànj[kkX_Z[Xqr̂ [̀Xt̀]nXbjainkgXc[nâckgXji[̂kX]̀Xkei_kXmfXâfXs[̀k]̂X]̀X[̂_i_fX
rZ]k[XbjaingXc[nâcgXji[̂X]̀Xkei_XikXt]̀X_Z[Xsafn[̂_Xt]̀Xjam]̀gXna_[̀iajkX]̀X[ueisn[̂_Xtè̂ ikZ[cXt]̀Xek[XîX_Z[X
s[̀t]̀nâb[X]tX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_gXs̀]lic[cX_Z[Xqr̂ [̀XZakXs̀]ns_jfX̂]_iti[cX_Z[X\]̂_̀ab_]̀XâcX_Z[Xdè[_fX~a_X
_Z[Xacc̀[kkXc[kb̀im[cXîXd[b_i]̂X���X]tXâfXbjainkgXc[nâckgXji[̂kX]̀Xkei_kXâcX_[̂c[̀[cXc[t[̂k[X]tXkebZXbjainkgX
c[nâckgXji[̂kX]̀Xkei_kX_]X_Z[X\]̂_̀ab_]̀XâcX_Z[Xdè[_fgXâcXs̀]lic[cX_Z[̀[XikX̂]Xqr̂ [̀X}[taej_v

UV�Xxi_ZX̀[ks[b_X_]X\jainâ_kgX_ZikX]mjipa_i]̂XkZajjXm[X̂ejjXâcXl]icXitX_Z[X\]̂_̀ab_]̀Xs̀]ns_jfXna|[kXsafn[̂_gX
cì[b_jfX]̀Xîcì[b_jfgXt]̀XajjXkenkXce[v

UV�XYZ[Xdè[_fXkZajjXZal[X̂]X]mjipa_i]̂X_]X\jainâ_kXêc[̀X_ZikX�]̂cXê_ijy
UV�zWX\jainâ_kXrZ]Xà[X[nsj]f[cXmfX]̀XZal[XaXcì[b_Xb]̂_̀ab_Xri_ZX_Z[X\]̂_̀ab_]̀XZal[Xpil[̂X̂]_ib[X_]X_Z[Xdè[_fX~a_X
_Z[Xacc̀[kkXc[kb̀im[cXîXd[b_i]̂X���XâcXk[̂_XaXb]sfgX]̀X̂]_ib[X_Z[̀[]tgX_]X_Z[Xqr̂ [̀gXk_a_îpX_Za_XaXbjainXikXm[îpXnac[X
êc[̀X_ZikX�]̂cXâcgXri_ZXkemk_â_iajXabbèabfgX_Z[Xan]ê_X]tX_Z[Xbjainv

UV�zwX\jainâ_kXrZ]Xc]X̂]_XZal[XaXcì[b_Xb]̂_̀ab_Xri_ZX_Z[X\]̂_̀ab_]̀y
zW �al[Xtè̂ ikZ[cXr̀i__[̂X̂]_ib[X_]X_Z[X\]̂_̀ab_]̀XâcXk[̂_XaXb]sfgX]̀X̂]_ib[X_Z[̀[]tgX_]X_Z[Xqr̂ [̀gXri_ZîX

��XcafkXat_[̀XZalîpXjak_Xs[̀t]̀n[cXjam]̀X]̀Xjak_Xtè̂ ikZ[cXna_[̀iajkX]̀X[ueisn[̂_Xîbjec[cXîX_Z[XbjainX
k_a_îpgXri_ZXkemk_â_iajXabbèabfgX_Z[Xan]ê_X]tX_Z[XbjainXâcX_Z[X̂an[X]tX_Z[Xsà_fX_]XrZ]nX_Z[X
na_[̀iajkXr[̀[Xtè̂ ikZ[cX]̀Xkessji[cX]̀Xt]̀XrZ]nX_Z[Xjam]̀XrakXc]̂[X]̀Xs[̀t]̀n[c�Xâc

zw �al[X[i_Z[̀X̀[b[il[cXaX̀[h[b_i]̂XîXrZ]j[X]̀XîXsà_Xt̀]nX_Z[X\]̂_̀ab_]̀gX]̀X̂]_X̀[b[il[cXri_ZîX��XcafkX
]tXtè̂ ikZîpX_Z[Xam]l[X̂]_ib[XâfXb]nnêiba_i]̂Xt̀]nX_Z[X\]̂_̀ab_]̀XmfXrZibZX_Z[X\]̂_̀ab_]̀XZakX
îciba_[cX_Z[XbjainXrijjXm[XsaicXcì[b_jfX]̀Xîcì[b_jf�Xâc

z� �]_XZalîpXm[[̂XsaicXri_ZîX_Z[Xam]l[X��XcafkgXZal[Xk[̂_XaXr̀i__[̂X̂]_ib[X_]X_Z[Xdè[_fX~a_X_Z[Xacc̀[kkX
c[kb̀im[cXîXd[b_i]̂X���XâcXk[̂_XaXb]sfgX]̀X̂]_ib[X_Z[̀[]tgX_]X_Z[Xqr̂ [̀gXk_a_îpX_Za_XaXbjainXikXm[îpX
nac[Xêc[̀X_ZikX�]̂cXâcX[̂bj]kîpXaXb]sfX]tX_Z[Xs̀[li]ekXr̀i__[̂X̂]_ib[Xtè̂ ikZ[cX_]X_Z[X\]̂_̀ab_]̀v

UV�X�tXaX̂]_ib[X̀[ueì[cXmfXd[b_i]̂X�XikXpil[̂XmfX_Z[Xqr̂ [̀X_]X_Z[X\]̂_̀ab_]̀X]̀X_]X_Z[Xdè[_fgX_Za_XikXkettibi[̂_X
b]nsjiâb[v

UV�XxZ[̂X_Z[X\jainâ_XZakXka_ikti[cX_Z[Xb]̂ci_i]̂kX]tXd[b_i]̂X�gX_Z[Xdè[_fXkZajjXs̀]ns_jfXâcXa_X_Z[Xdè[_f�kX[os[̂k[X
_a|[X_Z[Xt]jj]rîpXab_i]̂ky
UV�zWXd[̂cXâXâkr[̀X_]X_Z[X\jainâ_gXri_ZXaXb]sfX_]X_Z[Xqr̂ [̀gXri_ZîX��XcafkXat_[̀X̀[b[is_X]tX_Z[XbjaingXk_a_îpX_Z[X
an]ê_kX_Za_Xà[Xêcikse_[cXâcX_Z[XmakikXt]̀XbZajj[̂pîpXâfXan]ê_kX_Za_Xà[Xcikse_[cv

UV�zwX{afX]̀Xà̀âp[Xt]̀Xsafn[̂_X]tXâfXêcikse_[cXan]ê_kv

UV�XYZ[Xdè[_f�kX_]_ajX]mjipa_i]̂XkZajjX̂]_X[ob[[cX_Z[Xan]ê_X]tX_ZikX�]̂cgXâcX_Z[Xan]ê_X]tX_ZikX�]̂cXkZajjXm[X
b̀[ci_[cXt]̀XâfXsafn[̂_kXnac[XîXp]]cXtai_ZXmfX_Z[Xdè[_fv

UV�X�n]ê_kX]r[cXmfX_Z[Xqr̂ [̀X_]X_Z[X\]̂_̀ab_]̀Xêc[̀X_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_XkZajjXm[Xek[cXt]̀X_Z[Xs[̀t]̀nâb[X
]tX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_XâcX_]Xka_iktfXbjainkgXitXâfgXêc[̀XâfX\]̂k_̀eb_i]̂X{[̀t]̀nâb[X�]̂cvXX�fX_Z[X
\]̂_̀ab_]̀Xtè̂ ikZîpXâcX_Z[Xqr̂ [̀Xabb[s_îpX_ZikX�]̂cgX_Z[fXap̀[[X_Za_XajjXtêckX[à̂ [cXmfX_Z[X\]̂_̀ab_]̀XîX_Z[X
s[̀t]̀nâb[X]tX_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_Xà[Xc[ciba_[cX_]Xka_iktfX]mjipa_i]̂kX]tX_Z[X\]̂_̀ab_]̀XâcX_Z[Xdè[_fXêc[̀X
_ZikX�]̂cgXkemh[b_X_]X_Z[Xqr̂ [̀�kXs̀i]̀i_fX_]Xek[X_Z[XtêckXt]̀X_Z[Xb]nsj[_i]̂X]tX_Z[Xr]̀|v

UV�XYZ[Xdè[_fXkZajjX̂]_Xm[Xjiamj[X_]X_Z[Xqr̂ [̀gX\jainâ_kX]̀X]_Z[̀kXt]̀X]mjipa_i]̂kX]tX_Z[X\]̂_̀ab_]̀X_Za_Xà[Xê [̀ja_[cX
_]X_Z[X\]̂k_̀eb_i]̂X\]̂_̀ab_vXYZ[Xqr̂ [̀XkZajjX̂]_Xm[Xjiamj[Xt]̀Xsafn[̂_X]tXâfXb]k_kX]̀X[os[̂k[kX]tXâfX\jainâ_X
êc[̀X_ZikX�]̂cgXâcXkZajjXZal[Xêc[̀X_ZikX�]̂cX̂]X]mjipa_i]̂kX_]Xna|[Xsafn[̂_kX_]gXpil[X̂]_ib[kX]̂Xm[ZajtX]tgX]̀X
]_Z[̀rik[XZal[X]mjipa_i]̂kX_]X\jainâ_kXêc[̀X_ZikX�]̂cv



�����

�

�����	
��
�����������������
��	����

��	����������� !"#$�%$&'!'('��)*�� "�!'�"'&+��,,� !-�'&� �&� .�/+�����0��� !"#$�%$&'!'('��)*�� "�!'�"'&12�0�%�12�'����%��
3)-)1�#$/�0�%��4)$' #"'�5)"(��$'&2�# �� �-!&'� �/�' #/��# 6&�#$/��#7�$)'�8��(&�/�9!'�)('�:� �!&&!)$+���!&�/)"(��$'�9#&�: )/("�/�87��%��&)*'9# ��#'�;<=>?=@A�
B��)$�;<C;DC<><<�($/� �E /� �F)+<;;ADA;;G;�9�!"���H:! �&�)$�>?C;<C<><D1�!&�$)'�*) � �&#,�1�!&�,!"�$&�/�*) �)$�I'!���(&��)$,71�#$/��#7�)$,7�8��(&�/�!$�
#"") /#$"��9!'��'����%��4)$' #"'�5)"(��$'&J��� �&�)*�K� .!"�+��)� �:) '�"):7 !-�'�.!),#'!)$&1��I�#!,�"):7 !-�'L#!#+) -+
MN
��O	�
NP�� Q;<D;RD@@;DS

T

UVWXYZ[\Y]̂_\̀aY[\_\baYcdef\gYhìej\YikYdhaYj[dhl\mYehjn̂oehlYj[dhl\gYikỲep\mỲiỲ[\Yqihg̀_̂j̀eihYqih̀_dj̀Yi_ỲiY
_\nd̀\oYĝbjih̀_dj̀gmYr̂_j[dg\Yi_o\_gYdhoYì[\_Yibneld̀eihgs

UVWWYtiYĝèYi_Ydj̀eihYg[dnnYb\Yjipp\hj\oYbaYdYqndepdh̀Ŷho\_Ỳ[egYuihoYì[\_Ỳ[dhYehYdYjî_̀YikYjipr\̀\h̀Y
v̂_egoej̀eihYehỲ[\Ynijd̀eihYehYc[ej[Ỳ[\Yci_wYi_Yrd_̀YikỲ[\Yci_wYegYnijd̀\oYi_Ydk̀\_Ỳ[\Y\xre_d̀eihYikYih\Ya\d_Yk_ipỲ[\Y
od̀\Yyz{YihYc[ej[Ỳ[\Yqndepdh̀Yldf\Ỳ[\Yhìej\Y_\|̂e_\oYbaY]\j̀eihY}szYi_Y]\j̀eihY}s~s�mYi_Yy~{YihYc[ej[Ỳ[\Yndg̀Yndbi_Y
i_Yg\_fej\YcdgYr\_ki_p\oYbaYdhaih\Yi_Ỳ[\Yndg̀Ypd̀\_edngYi_Y\|̂erp\h̀Yc\_\Yk̂_heg[\oYbaYdhaih\Ŷho\_Ỳ[\Y
qihg̀_̂j̀eihYqih̀_dj̀mYc[ej[\f\_YikYyz{Yi_Yy~{Yke_g̀Yijĵ_gsYY�kỲ[\Yr_ifegeihgYikỲ[egY�d_dl_dr[Yd_\YfieoYi_Yr_i[ebè\oY
baYndcmỲ[\Ypehep̂ pYr\_eioYikYnepèd̀eihYdfdendbn\ỲiYĝ_\̀e\gYdgYdYo\k\hg\YehỲ[\Yv̂_egoej̀eihYikỲ[\YĝèYg[dnnYb\Y
drrnejdbn\s

UVW�Ytìej\ỲiỲ[\Y]̂_\̀amỲ[\Y�ch\_Yi_Ỳ[\Yqih̀_dj̀i_Yg[dnnYb\Ypden\oYi_Yo\nef\_\oỲiỲ[\Ydoo_\ggYg[ichYihỲ[\Y
gelhd̀̂_\Yrdl\sYY�j̀̂dnY_\j\er̀YikYhìej\YbaY]̂_\̀amỲ[\Y�ch\_Yi_Ỳ[\Yqih̀_dj̀i_mY[ic\f\_Ydjjiprneg[\omYg[dnnYb\Y
ĝkkeje\h̀Yjiprnedhj\YdgYikỲ[\Yod̀\Y_\j\ef\oYd̀Ỳ[\Ydoo_\ggYg[ichYihỲ[\Ygelhd̀̂_\Yrdl\s

UVW�Y�[\hỲ[egYuihoY[dgYb\\hYk̂_heg[\oỲiYjiprnaYcè[YdYg̀d̀̂ ì_aYi_Yì[\_Yn\ldnY_\|̂e_\p\h̀YehỲ[\Ynijd̀eihYc[\_\Y
[̀\Yjihg̀_̂j̀eihYcdgỲiYb\Yr\_ki_p\omYdhaYr_ifegeihYehỲ[egYuihoYjihknej̀ehlYcè[YgdeoYg̀d̀̂ ì_aYi_Yn\ldnY_\|̂e_\p\h̀Y
g[dnnYb\Yo\\p\oYo\n\̀\oY[\_\k_ipYdhoYr_ifegeihgYjihki_pehlỲiYĝj[Yg̀d̀̂ ì_aYi_Yì[\_Yn\ldnY_\|̂e_\p\h̀Yg[dnnYb\Y
o\\p\oYehji_ri_d̀\oY[\_\ehsYYZ[\Yeh̀\h̀YegỲ[d̀Ỳ[egYuihoYg[dnnYb\Yjihg̀_̂\oYdgYdYg̀d̀̂ ì_aYbihoYdhoYhìYdgYdYjippihY
ndcYbihos

UVW�Y�rihY_\|̂\g̀YbaYdhaYr\_gihYi_Y\h̀èaYdrr\d_ehlỲiYb\YdYrì\h̀ednYb\h\kejed_aYikỲ[egYuihomỲ[\Yqih̀_dj̀i_Yg[dnnY
r_ipr̀naYk̂_heg[YdYjiraYikỲ[egYuihoYi_Yg[dnnYr\_pèYdYjiraỲiYb\Ypdo\s

UVW�V�����������
UVW��WYqndepdh̀�Y�hYehoefeôdnYi_Y\h̀èaY[dfehlYdYoe_\j̀Yjih̀_dj̀Ycè[Ỳ[\Yqih̀_dj̀i_Yi_Ycè[YdYĝbjih̀_dj̀i_YikỲ[\Y
qih̀_dj̀i_ỲiYk̂_heg[Yndbi_mYpd̀\_edngYi_Y\|̂erp\h̀Yki_Ŷg\YehỲ[\Yr\_ki_pdhj\YikỲ[\Yqih̀_dj̀sYYZ[\Yeh̀\h̀YikỲ[egYuihoY
g[dnnYb\ỲiYehjn̂o\Ycè[î Ỳnepèd̀eihYehỲ[\Ỳ\_pgY�ndbi_mYpd̀\_edngYi_Y\|̂erp\h̀�Ỳ[d̀Yrd_̀YikYcd̀\_mYldgmYric\_mYnel[̀mY
[\d̀mYienmYldgineh\mỲ\n\r[ih\Yg\_fej\Yi_Y_\h̀dnY\|̂erp\h̀Ŷg\oYehỲ[\Yqihg̀_̂j̀eihYqih̀_dj̀mYd_j[è\j̀̂_dnYdhoY
\hleh\\_ehlYg\_fej\gY_\|̂e_\oYki_Yr\_ki_pdhj\YikỲ[\Yci_wYikỲ[\Yqih̀_dj̀i_YdhoỲ[\Yqih̀_dj̀i_�gYĝbjih̀_dj̀i_gmYdhoY
dnnYì[\_Yè\pgYki_Yc[ej[YdYp\j[dhej�gYne\hYpdaYb\Ydgg\_̀\oYehỲ[\Yv̂_egoej̀eihYc[\_\Ỳ[\Yndbi_mYpd̀\_edngYi_Y\|̂erp\h̀Y
c\_\Yk̂_heg[\os

UVW���Yqihg̀_̂j̀eihYqih̀_dj̀�YZ[\Ydl_\\p\h̀Yb\̀c\\hỲ[\Y�ch\_YdhoỲ[\Yqih̀_dj̀i_Yeo\h̀eke\oYihỲ[\Ygelhd̀̂_\Yrdl\mY
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�oo_\gg� Y �oo_\gg� Y



THIS PAGE LEFT INTENTIONALLY BLANK



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

NY SED 155.5  REGULATIONS 00 90 00 - 1 of 2

SECTION 00 90 00 - NY SED REGULATIONS 155.5  

PART 1 - GENERAL

1.1 NYSSED 155.5 REGULATIONS - Uniform Safety Standards for School Construction and 
Maintenance Projects

A. These regulations are the responsibility of each contractor and his/her subcontractor(s)

PART 2 - Section 155.5 Uniform Safety Standards for School Construction and Maintenance Projects      

PART 3 - (a) Monitoring of construction and maintenance activities.

PART 4 - The occupied portion of any school building shall always comply with the minimum 
requirements necessary to maintain a certificate of occupancy and shall be monitored during 
construction or maintenance activities for safety violations by school district personnel. It is the 
responsibility of the board of education or board of cooperative educational services to assure that 
these standards are continuously maintained when the building or any portion thereof is occupied.

PART 5 - (b) Investigation and disposition of complaints relating to health and safety received as a 
result of construction and maintenance activities.

PART 6 - Boards of education and boards of cooperative educational services shall follow 
procedures established under section 155.4(d)(7) of this Part.(c) Pre-construction testing and 
planning for construction projects.

PART 7 - (1) Boards of education and boards of cooperative educational services shall assure that 
proper planning is made for safety of building occupants during construction. For all construction 
projects for which bids are issued on or after September 30, 1999, such boards shall assure that 
safety is addressed in the bid specifications and contract documents before contract documents 
are advertised for bid. All school areas to be disturbed during renovation or demolition shall be 
tested for lead and asbestos. Appropriate procedures to protect the health of building occupants 
shall be included in the final construction documents for bidding.

PART 8 - (2) Boards of education and boards of cooperative educational services shall establish 
procedures for involvement of the health and safety committee to monitor safety during school 
construction projects. The health and safety committees in school districts other than in cities with 
one million inhabitants or more shall be expanded during construction projects to include the 
project architect, construction manager, and the contractors. Such committee shall meet 
periodically to review issues and address complaints related to health and safety resulting from the 
construction project. In the case of a city school district in a city of one million inhabitants or 
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more, the board of education shall submit procedures for protecting health and safety during 
construction to the commissioner for approval. Such procedures shall outline methods for 
compliance with this section.

PART 9 - (3) The district emergency management plan shall be updated to reflect any changes 
necessary to accommodate the construction process, including an updated emergency exit plan 
indicating temporary exits required due to construction. Provisions shall be made for the 
emergency evacuation and relocation or release of students and staff in the event of a construction 
incident.

PART 10 - (4) Fire drills shall be held to familiarize students and staff with temporary exits and 
revised emergency procedures whenever such temporary exits and revised emergency procedures 
are required.

PART 11 - (d) Pre-construction notification of construction projects.

PART 12 - The board of education or board of cooperative educational services shall establish 
procedures for notification of parents, staff and the community in advance of a construction project 
of $10,000 or more to be conducted in a school building while the building is occupied. Such 
procedures shall provide notice at least two months prior to the date on which construction is 
scheduled to begin, provided that in the case of emergency construction projects, such notice shall 
be provided as far in advance of the start of construction as is practicable. Such notice shall include 
information on the district's obligations under this section to provide a safe school environment 
during construction projects. Such notice requirement may be met by publication in district 
newsletters, direct mailings, or holding a public hearing on the project to inform parents, students, 
school personnel and community members.

PART 13 - (e) General safety and security standards for construction projects.

PART 14 - (1) All construction materials shall be stored in a safe and secure manner.

PART 15 - (2) Fences around construction supplies or debris shall be maintained.

PART 16 - (3) Gates shall always be locked unless a worker is in attendance to prevent unauthorized 
entry.

PART 17 - (4) During exterior renovation work, overhead protection shall be provided for any 
sidewalks or areas immediately beneath the work site or such areas shall be fenced off and 
provided with warning signs to prevent entry.

PART 18 - (5) Workers shall be required to wear photo identification badges at all times for 
identification and security purposes while working at occupied sites.
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PART 19 - (f) Separation of construction areas from occupied spaces.

PART 20 - Construction areas which are under the control of a contractor and therefore not 
occupied by district staff or students shall be separated from occupied areas. Provisions shall be 
made to prevent the passage of dust and contaminants into occupied parts of the building. Periodic 
inspection and repairs of the containment barriers must be made to prevent exposure to dust or 
contaminants. Gypsum board must be used in exit ways or other areas that require fire rated 
separation. Heavy duty plastic sheeting may be used only for a vapor, fine dust or air infiltration 
barrier, and shall not be used to separate occupied spaces from construction areas.

PART 21 - (1) A specific stairwell and/or elevator should be assigned for construction worker use 
during work hours. In general, workers may not use corridors, stairs or elevators designated for 
students or school staff.

PART 22 - (2) Large amounts of debris must be removed by using enclosed chutes or a similar 
sealed system. There shall be no movement of debris through halls of occupied spaces of the 
building. No material shall be dropped or thrown outside the walls of the building.

PART 23 - (3) All occupied parts of the building affected by renovation activity shall be cleaned at 
the close of each workday. School buildings occupied during a construction project shall maintain 
required health, safety and educational capabilities at all times that classes are in session.

PART 24 - (g) Maintaining exiting and ventilation during school construction projects.

PART 25 - The following information shall be included in all plans and specifications for school 
building projects:

PART 26 - (1) A plan detailing how exiting required by the applicable building code will be 
maintained during construction. The plan shall indicate temporary construction required to isolate 
construction equipment, materials, people, dust, fumes, odors, and noise during the construction 
period. Temporary construction details shall meet code-required fire ratings for separation and 
corridor enclosure. At a minimum, required exits, temporary stairs, ramps, exit signs, and door 
hardware shall be provided at all times.

PART 27 - A plan detailing how adequate ventilation will be maintained during construction. The 
plan shall indicate ductwork which must be rerouted, disconnected, or capped in order to prevent 
contaminants from the construction area from entering the occupied areas of the building. The plan 
shall also indicate how required ventilation to occupied spaces affected by construction will be 
maintained during the project.

PART 28 - (h) Fire and hazard prevention.
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PART 29 - Areas of buildings under construction that are to remain occupied shall maintain a 
certificate of occupancy. In addition, the following shall be strictly enforced:

PART 30 - (1) No smoking is allowed on public school property, including construction areas.

PART 31 - (2) During construction daily inspections of district occupied areas shall be conducted by 
school district personnel to assure that construction materials, equipment or debris not block fire 
exits or emergency egress windows.

PART 32 - (3) Proper operation of fire extinguishers, fire alarm, and smoke/fire detection systems 
shall be maintained throughout the project.

PART 33 - (i) Noise abatement during construction and maintenance activities.

PART 34 - Construction and maintenance operations shall not produce noise in excess of 60 dba in 
occupied spaces or shall be scheduled for times when the building or affected building spaces are 
not occupied or acoustical abatement measures shall be taken. Noise level measurements (dba) 
shall be taken with a type 2 sound level meter in the occupied space in a location closest to the 
source of the noise. Complaints regarding excessive noise shall be addressed through the health 
and safety committee. The district should anticipate those times when construction noise is 
unacceptable and incorporate “no work” periods into the bid specifications.

PART 35 - (j) Control of chemical fumes, gases, and other contaminants during construction and 
maintenance projects.

PART 36 - The bid specifications and construction contracts for each construction project shall 
indicate how and where welding, gasoline engine, roofing, paving, painting or other fumes will be 
exhausted. Care must be taken to assure fresh air intakes do not draw in such fumes.

PART 37 - (1) The bid specifications shall require schedules of work on construction and 
maintenance projects which include time for off-gassing of volatile organic compounds introduced 
during construction before occupancy is allowed. Specific attention is warranted for activities 
including glues, paint, furniture, carpeting, wall coverings, and drapery. Manufacturers shall be 
contacted to obtain information regarding appropriate temperatures and times needed to cure or 
ventilate the product during use and before safe occupancy of a space can be assured. Building 
materials or furnishings which off-gas chemical fumes, gases, or other contaminants shall be aired 
out in a well ventilated heated warehouse before it is brought to the project for installation or the 
manufacturer's recommended off-gassing periods must be scheduled between installation and use 
of the space. If the work will generate toxic gases that cannot be contained in an isolated area, the 
work must be done when school classes and programs are not in session. The building must be 
properly ventilated and the material must be given proper time to cure or off-gas before re-
occupancy.
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PART 38 - (2) Manufacturer's material safety data sheets (MSD) shall be maintained at the site for all 
products used in the project. MSDS must be provided to anyone who requests them. MSDS indicate 
chemicals used in the product, product toxicity, typical side effects of exposure to the product and 
safe procedures for use of the product.

PART 39 - (k) Asbestos abatement protocols.

PART 40 - All asbestos abatement projects shall comply with all applicable Federal and State laws 
including but not limited to the New York State Department of Labor industrial code rule 56 (12 
NYCRR 56), and the Federal Asbestos Hazard Emergency Response Act (AHERA), 40 CFR part 763 
(Code of Federal Regulations, 1998 Edition, Superintendent of Public Documents, U.S. Government 
Printing Office, Washington, DC 20402; 1998; available at the Office of Facilities Planning, Education 
Building Annex, Room 1060, State Education Department, Albany, NY 12234). Large and small 
asbestos projects as defined by 12 NYCRR 56 shall not be performed while the building is occupied. 
Minor asbestos projects defined by 12 NYCRR 56 as an asbestos project involving the removal, 
disturbance, repair, encapsulation, enclosure or handling of 10 square feet or less of asbestos or 
asbestos material, or 25 linear feet or less of asbestos or asbestos material may be performed in 
unoccupied areas of an occupied building in accordance with the above referenced regulations.

PART 41 - (l) Lead paint.

PART 42 - Any construction or maintenance operations which will disturb lead based paint will 
require abatement of those areas pursuant to protocols detailed in the “Guidelines for the 
Evaluation and Control of Lead-Based Paint Hazards in Housing” (June 1995; U.S. Department of 
Housing and Urban Development, Washington, D.C. 20410; available at the Office of Facilities 
Planning, Education Building Annex, Room 1060, State Education Department, Albany, NY 12234). 
All areas scheduled for construction as well as areas of flaking and peeling paint shall be tested for 
the presence of lead and abated or encapsulated in accordance with the above noted guidelines.

PART 43 - (m) Radon.

PART 44 - Districts shall take responsibility to be aware of the geological potential for high levels of 
radon and to test and mitigate as appropriate. This information is available from the New York State 
Department of Health Radon Measurement Database.

PART 45 - (n) Post construction inspection.

PART 46 - The school district or board of cooperative educational services shall provide the 
opportunity for a walk-through inspection by the health and safety committee members to confirm 
that the area is ready to be reopened for use.

END OF SECTION 00 90 00
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SECTION 00 90 01 - RESCUE REGULATIONS (EXCERPT OF CONTRACTORS RESPONSIBILITIES) 

PART 1 - GENERAL

1.1 NYSSED RESCUE REGULATIONS - Uniform Safety Standards for School Construction and 
Maintenance Projects

A. These regulations are the responsibility of each contractor and his/her subcontractor(s)

1. The occupied portion of any school building shall always comply with the minimum 
requirements necessary to maintain a certificate of occupancy."

2. All building areas to be disturbed during this construction project have been tested for 
lead and asbestos. All pertinent information has been included in this project specification 
and/or in the drawings

3. General safety and security standards for construction projects. 

a. All construction materials shall be stored in a safe and secure manner.
b. Fences around construction supplies or debris shall be maintained.
c. Gates shall always be locked unless a worker is in attendance to prevent 

unauthorized entry.
d. During exterior renovation work, overhead protection shall be provided for any 

sidewalks or areas immediately beneath the work site or such areas shall be 
fenced off and provided with warning signs to prevent entry.

e. Workers shall be required to wear photo-identification badges at all times for 
identification and security purposes while working at occupied sites."

4. Separation of construction areas from occupied spaces. Construction areas which are 
under the control of a contractor and therefore not occupied by district staff or students 
shall be separated from occupied areas. Provisions shall be made to prevent the 
passage of dust and contaminants into occupied parts of the building. Periodic inspection 
and repairs of the containment barriers must be made to prevent exposure to dust or 
contaminants. Gypsum board must be used in exit ways or other areas that require fire 
rated separation. Heavy duty plastic sheeting may be used only for a vapor, fine dust or 
air infiltration barrier, and shall not be used to separate occupied spaces from 
construction areas. 

a. A specific stairwell and/or elevator should be assigned for construction worker use 
during work hours. In general, workers may not use corridors, stairs or elevators 
designated for students or school staff.

b. Large amounts of debris must be removed by using enclosed chutes or a similar 
sealed system. There shall be no movement of debris through halls of occupied 
spaces of the building. No material shall be dropped or thrown outside the walls of 
the building.

c. All occupied parts of the building affected by renovation activity shall be cleaned at 
the close of each workday. School buildings occupied during a construction project 
shall maintain required health, safety and educational capabilities at all times that 
classes are in session."

5. Each prime contractor shall develop a plan detailing how exiting required by the 
applicable building code will be maintained throughout the duration of the construction 
project. Refer to Summary of Work for scheduling and phasing. Provide site logistics plan 
indicating temporary partitions separating areas of work from the rest of the school 
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building. Temporary partitions affecting building egress and exiting shall be submitted to 
the architect for review and approval.

6. Each prime contractor shall develop a plan detailing how adequate ventilation will be 
maintained throughout the duration of the construction project. 

7. Construction and maintenance operations shall not produce noise in excess of 60 dba in 
occupied spaces or shall be scheduled for times when the building or affected building 
spaces are not occupied or acoustical abatement measures shall be taken."

8. The contractor shall be responsible for the control of chemical fumes, gases, and other 
contaminates produced by welding, gasoline or diesel engines, roofing, paving, painting, 
etc. to ensure they do not enter occupied portions of the building or air intakes."

9. The contractor shall be responsible to ensure that activities and materials which result in 
"off-gassing" of volatile organic compounds such as glues, paints, furniture, carpeting, 
wall covering, drapery, etc. are scheduled, cured or ventilated in accordance with 
manufacturers recommendations before a space can be occupied."

10. Large and small asbestos abatement projects as defined by 12NYCRR56 shall not be 
performed while the building is occupied". Note, It is our interpretation that the term 
"building", as referenced in this section, means a wing or major section of a building that 
can be completely isolated from the rest of the building with sealed non combustible 
construction. The isolated portion of the building must contain exits that do not pass 
through the occupied portion and ventilation systems must be physically separated and 
sealed at the isolation barrier.

11. Exterior work such as roofing, flashing, siding, or soffit work may be performed on 
occupied buildings provided proper variances are in place as required and complete 
isolation of ventilation systems and at windows is provided. Care must be taken to 
schedule work so that classes are not disrupted by noise or visual distraction.

12. All areas scheduled for work have been examined for lead-containing materials. Results 
of these tests are available by contacting Croton Harmon Union Free School District, 
Paul Gibbons, Director of School Facilities, Operations & Maintenance, at 914.271-6109. 
No work of this contract anticipates disturbance to any surrounding materials that may 
have been identified as “lead-containing”. 

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 00 90 01
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SECTION 01 10 00 - MULTIPLE PRIME CONTRACT 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 
 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 
1.2  PROJECT/WORK IDENTIFICATION 
 

A.    Building Envelope – BE-01 – Project name is Nanuet Phase 2 Projects in the Nanuet Union 
Free School District as shown in Contract Documents prepared by KSQ Architects. The site 
locations for this contract are: Nanuet High School and Barr Middle School.  
 

B.    Site Work – SW-01 – Project name is Nanuet Phase 2 Projects in the Nanuet Union Free 
School District as shown in Contract Documents prepared by KSQ Architects. The site 
locations for this contract are: Nanuet High School, Barr Middle School, Miller Elementary 
School, and Highview Elementary School.  
 

C.    General – GC-01 - Project name is Nanuet Phase 2 Projects in the Nanuet Union Free School 
District as shown in Contract Documents prepared by KSQ Architects. The site location for this 
contract is: Nanuet High School  

 
D.    General – GC-02 - Project name is Nanuet Phase 2 Projects in the Nanuet Union Free School 

District as shown in Contract Documents prepared by KSQ Architects. The site location for this 
contract is: Barr Middle School  

 
E.    General – GC-03 - Project name is Nanuet Phase 2 Projects in the Nanuet Union Free School 

District as shown in Contract Documents prepared by KSQ Architects. The location for this 
contract is: Miller Elementary School 
 

F.    Electrical – EC-01 - Project name is Nanuet Phase 2 Projects in the Nanuet Union Free School 
District as shown in Contract Documents prepared by KSQ Architects. The site location for this 
contract is: Nanuet High School, Barr Middle School, & Miller Elementary School.  

 
G.    Mechanical– MC-01 - Project name is Nanuet Phase 2 Projects in the Nanuet Union Free 

School District as shown in Contract Documents prepared by KSQ Architects. The site location 
for this contract is: Nanuet High School 

 
H.    Mechanical– MC-02 - Project name is Nanuet Phase 2 Projects in the Nanuet Union Free 

School District as shown in Contract Documents prepared by KSQ Architects. The site location 
for this contract are: Barr Middle School and Miller Elementary School. 

 
 

I.    Plumbing– PC-01 - Project name is Nanuet Phase 2 Projects in the Nanuet Union Free School 
District as shown in Contract Documents prepared by KSQ Architects. The site location for this 
contract are: Nanuet High School, Barr Middle School, & Miller Elementary School  

 
J.    Prime Contracts, in the context used in this Section, are separate contracts that represent 

significant elements of work that are performed concurrently with and in close coordination with 
work performed on the project under other Prime Contracts and Owner.  Each is recognized to 
be a major part of the project (See Section 01 12 XX). 
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1.3 CONTRACT DOCUMENTS 
 
 A. Contract Documents indicate the work of each Prime Contract and related requirements and 

conditions that have an impact on the project.  Related requirements and conditions that are 
indicated on the Contract Documents include, but are not necessarily limited to the following: 

 
  1. Existing site conditions and restrictions on use of the site.  
  2. Work performed prior to work under these Prime Contracts.  
  3. Alterations and coordination with existing work.  
  4. Other work to be performed concurrently by the Owner. 
  5. Work to be performed subsequent to work under these Prime Contracts.  
  6. Alternates.  
  7. Allowances.  
 
1.4 SUMMARY, PRIME CONTRACT WORK 
 
 A. The work of each Prime Contract, as defined in greater detail by other provisions of the 

Contract Documents, is summarized in Section 01 12 XX. 
 

B. Definition of the extent of Prime Contract Work 
 

 1. The extent of the work of each Contract is indicated in the Contract Documents.  General 
names and terminology on the drawings and in the specification, sections controls the 
determination of which Contract includes a specific element of required work, except 
where no other more specific definition is contained in the Contract Documents. 

 2. Local custom and trade-union jurisdictional settlements do not control the scope-of-work 
in each Contract.  When a potential jurisdictional dispute or similar potential work 
interruption is first identified or threatened, affected parties of the Contracts shall promptly 
negotiate a reasonable settlement which will avoid or minimize such pending interruption 
and its delays or losses. 

 
1.5 SCHEDULE 
 

A. Within Ten (10) calendar days of award of its Contract by the Owner, the Prime Contractor shall 
submit a construction schedule to the Construction Manager for the work to be performed 
under its Contract with the Owner.  The construction schedule shall be in a detailed precedence 
style critical path (CPM) of Primavera type format satisfactory to the Owner, Construction 
Manager, which shall also: 

 
 1. Provide a graphic representation of all activities and events that will occur during the 

performance of the work. 
 2. Identify each phase of construction and occupancy. 
 3. Set forth dates that are critical in ensuring the timely and orderly completion of the Work 

in accordance with the requirements of the Contract Documents (hereinafter referred to 
as Milestone Dates). 

 4. Conform to the Construction Schedule included in the Drawings for each Prime 
Contractor’s Work. 

                5.       Coordinate with and include other primes milestone dates in relation to their portion of 
work.   

 
 B. The Construction Manager & Architect shall review such schedule and shall advise the Prime 

Contractor if its schedule is acceptable for incorporation into the Master Schedule of work to be 
performed by the Prime Contractor engaged by the Owner.  If the schedule is unacceptable, 
the Construction Manager will advise the Prime Contractor that its schedule will be revised in 
the Master Schedule.  The Prime Contractor shall monitor the progress of its work for 
conformance with the requirements of the Construction Schedule and shall promptly advise the 
Owner and Construction Manager of any delays or potential delays.  In the event any progress 
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report indicates any delays, each Prime Contractor shall propose an affirmative plan to correct 
the delay, including overtime and/or additional labor, if necessary.  In no event shall any 
progress report constitute an adjustment in the Contract Time, the Milestone Dates, or the 
Contract Sum unless any such adjustment is agreed to by the Owner and authorized pursuant 
to a Change Order. 

 
 C. If the Schedule is not submitted by the Prime Contractor in a timely fashion, such Prime 

Contractor shall accept the Master Schedule prepared by the Construction Manager as the 
Construction Schedule to be used in carrying out its work and that prime Contractor shall 
waiver its rights to claim damage or delay associated with the time requirements set forth in the 
Master Schedule.  Such schedule will become the product and ownership of that Prime 
Contractor and that Prime Contractor will be back-charged all costs pertaining to the service of 
producing the schedule. 

 
 D. The Prime Contractor shall provide revised schedules at appropriate intervals as required by 

the conditions of the work and Project or as directed by the Construction Manager. 
 
 E.  The Prime Contractor will perform all work in the existing building in the evening or on 

weekends, except during summer breaks, or when the school is closed.  Contractor shall obtain 
approval from the Construction Manager prior to performing the work. 

 
1.6 PROOF OF ORDERS, DELIVERY DATES AND SUPPLY CHAIN TRACKING 
 

A. Within 2 weeks after the approval of shop drawings, samples, product data, and any 
other documents requiring approval before purchasing. The contractor shall provide 
copies of purchase orders for all equipment and materials which are not available in 
local stock. The contractor shall submit written statements from suppliers confirming 
the orders and stating promised delivery dates. Failure to provide this critical 
information will result in owner holding monthly requisition payments until received or 
liquidated damages for delay.  

 
Due to ongoing supply chain disruptions, the contractors are required to obtain all 
materials for the project and store them onsite in their individually provided Conex 
boxes. This includes general material items typically readily available (piping, conduits, 
wire, metal studs, CMU, drainage structures, light fixtures, etc.) The owner will pay for 
these stored items delivered to the jobsite in accordance with section 012900. 

 
 
 
 
 
 

END OF SECTION 011200 
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SECTION 01 11 00 - MILESTONE SCHEDULE 
 
PART 1 - GENERAL 

 
1.1 Milestone 
 
The following milestone schedule serves as a basis for bidding.  A Master Schedule will be developed at 
a general meeting of all successful bidders within 21 days of Letter of Intent to Award the Contracts. This 
sequence and time frame has been coordinated with the school program, no acceleration or changes will 
be permitted. Each prime contractor will coordinate activities, forward submittals, deliver materials and 
provide necessary manpower to meet the milestones listed below. 

1.2        Milestone Schedule  - Building Envelope Projects: BE-01 
 
             Start of Construction:       April 3, 2023 

Equipment Submittals & Approvals:    February – March 2023  
Substantial Completion All Schools:    August 11, 2023 

1.3        Milestone Schedule  - Site Work Projects: SW-01 
 

  Start of Construction:       April 3, 2023 
Equipment Submittals & Approvals:    February – March 2023 
Substantial Completion Miller:     June 12, 2023 
Substantial Completion Barr:     July 18, 2023 
Substantial Completion HS Parking:    September 13, 2023 
Substantial Completion HS Vestibule:   August 25, 2023 

1.4        Milestone Schedule  - High School Projects: GC-01,MC-01, EC-01,PC-01 
 

  Start of Construction Security Vestibule:   April 3, 2023 
  Start of Construction Science Labs:    June 26, 2023 

Equipment Submittals & Approvals:    February – April 2023  
Substantial Completion Vestibule:    August 14, 2023 
Substantial Completion Science Labs:   January 1, 2024 
 

1.4        Milestone Schedule  - Barr Middle School Projects: GC-02,MC-02, EC-01,PC-01 
 

  Start of Construction:       June 26, 2023 
Equipment Submittals & Approvals:    February – April 2023  
Substantial Completion Vestibule:    August 31, 2023 
Substantial Completion STEM Labs:   September 27, 2023 

1.5        Milestone Schedule  - Miller Elementary School Projects: GC-03,MC-02, EC-01,PC-01 
 

  Start of Construction:       June 23, 2023 
Equipment Submittals & Approvals:    February – April 2023  
Substantial Completion Toilet Rooms:   August 31, 2023 
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Substantial Completion Switch Gear:   August 7, 2024 
 
 
 
 

Note: Second shift/double shift work could be required to meet substantial completion dates. 
Second shift/ double shift work is expected to take place as required to meet the milestone 
schedule if necessary. The contractor will have blackout dates during school days where work 
may not take place. It is the contractor’s responsibility to request in writing any blackout dates 
prior to commencement of work to coordinate schedule.   
Second shift hours are before 6AM or after 3:30 pm.  
Failure to meet the milestone schedule will result in a per day financial penalty as indicated in the 
AIA A232/A132  
 
 

All work required by any of the Owner’s representatives and consultants, including the Architect, 
Construction Manager and their consultants, Owner’s Attorneys, etc., to execute final close-out of 
contract after 60 days beyond Milestone dates if determined to be caused by contractor, shall result in 
payment(s) to the Owner’s representatives and consultants, including the Architect, Architect’s 
consultants, Owner’s Attorneys, etc., in the form of a change order deduct to the base contract. 
 
 
PART 2 - PRODUCTS (Not Applicable) 

 
PART 3 - EXECUTION (Not Applicable) 

 
 

END OF SECTION 011100 
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GENERAL NOTES 

1. THIS DRAWING IS PROVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PHASING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIERS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
CONSTRUCTION. ALL INCORPORATED WITH THIS 
SITE LOGISTICS PLAN SHOWING TEMP ROADS AND 
SAFETY FENCING. 

6. PROVIDE UL-1 HOUR FIRE RATED WALL 
ASSEMBLY AS INDICATED BY LOGISTICS PLANS. 

7. ALL FLOORING TO REMAIN TO RECEIVE 
MASONITE FLOOR COVERING OR EQUAL. 

8. PROVIDE PRIVACY SCREENING FOR ALL 
EXTERIOR FENCING PANELS.

9. CONTRACTOR TO PROVIDE FLAGGER AT ALL 
ACCESS POINTS WHEN ANY VEHICLE MOVES IN OR 
OUT OF WORK AREA. 

10. ALL MATERIAL DELIVERS ARE TO TAKE PLACE BEFORE 8AM
OR AFTER 3 PM. LARGE BULK MATERAL DELIVERIES MAY NOT
TAKE PLACE DURING THE SCHOOL DAY. CONSULT WITH THE
CM FOR BLACK OUT DELIVERY TIMES SUCH AS BUSSING AND
TESTING TIMES.

11. SEE SPEC SECTION 00 31 13 FOR SCHEDULE

8. SEE SPEC SECTIONS 00 31 13 FOR SCHEDULE

STAGING NOTES 

1. SEE SITE DRAWINGS AND PROJECT MANUEL FOR 
EROSION CONTROL MEASURES: SILT FENCING. 
STOCKPILING, STABILIZED CONSTRUCTIN PAD, ETC. 

2. IN ADDITION TO ORANGE FENCING SHOWN, 
PROVIDE AT ROADWAYS AND OTHER AREAS 
DURING DEMOLITION, EXCIVATION AND OTHER 
WORK WHERE PUBLIC SAFETY IS AFFECTED. 

3. POST SIGANGE AT FENCING AND OTHER AREAS 
OF WORK "HARD HAT AREA", "VISITORS MUST 
REPORT TO THE TRAILER", "CONSTRUCTION 
PERSONNEL ONLY", ETC. 

= CONTRACTOR PROVIDED TEMP FENCE 8' TALL OR YODOCK
BARRIERS WITH WATER BALLAST AND FENCE

NOTE: ADDITIONAL LAYDOWN AREA ALONG WOODSLINE
INFRONT OF HIGHSCHOOL MAY BE PROVIDED AT
CONTRACTORS ADVANCED REQUEST. ALL DUMPSTERS AND
MATERAL MUST BE ENCLISED IN TEMP FENCING AT ALL TIMES.

NOTE: ALL DUMPSTERS MUST BE ENCLOSED WITH TEMP
FENCING
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D PROTECTION OF TRAFFIC NOTES:

YODDOCK BARRIERS ALLIGNED ON THE ROAD
BY CONTRACTOR WITH CONSTRUCTION
SIGNAGE EVERY 50'

ONLY"

YODDOCK BARRIERS  ALLIGNED ON THE
ROAD BY CONTRACTOR WITH
CONSTRUCTION SIGNAGE EVERY 50'

ONLY"

CONTRACTOR MATERIALS AND EQUIPMENT
STORED HERE. A

3'

 CONTRACTOR LAYDOWN
AREA

PROVIDE 3' FROM EDGE OF SIDEWALK TO
YODDOCK FOR CONTRACTOR TO PERFORM
WORK

3'
3' FROM EDGE OF SIDEWALK FOR ROOM
FOR CONTRACTOR TO PERFORM WORK

GENERAL NOTES 

1. THIS DRAWING IS PROVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PHASING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIERS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
CONSTRUCTION. ALL INCORPORATED WITH THIS 
SITE LOGISTICS PLAN SHOWING TEMP ROADS AND 
SAFETY FENCING. 

6. PROVIDE UL-1 HOUR FIRE RATED WALL 
ASSEMBLY AS INDICATED BY LOGISTICS PLANS. 

7. ALL FLOORING TO REMAIN TO RECEIVE 
MASONITE FLOOR COVERING OR EQUAL. 

8. PROVIDE PRIVACY SCREENING FOR ALL 
EXTERIOR FENCING PANELS.

STAGING NOTES 

1. SEE SITE DRAWINGS AND PROJECT MANUEL FOR 
EROSION CONTROL MEASURES: SILT FENCING. 
STOCKPILING, STABILIZED CONSTRUCTIN PAD, ETC. 

2. IN ADDITION TO ORANGE FENCING SHOWN, 
PROVIDE AT ROADWAYS AND OTHER AREAS 
DURING DEMOLITION, EXCIVATION AND OTHER 
WORK WHERE PUBLIC SAFETY IS AFFECTED. 

3. POST SIGANGE AT FENCING AND OTHER AREAS 
OF WORK "HARD HAT AREA", "VISITORS MUST 
REPORT TO THE TRAILER", "CONSTRUCTION 
PERSONNEL ONLY", ETC. 

TEMPORARY TRAFFIC AND PARKING: 

1. PROVIDE TRAFFIC SIGNS, BARRIERS AND DETOURS DURING 
CONSTRUCTION WHERE SHOWN AND AS REQUIRED TO IDENTIFY 
TRAFFIC FLOW AND PEDESTRIAN SAFETY. 

2. CONTRACTORS MAY NOT USE STAFF OR STUDENT PARKING. ALL 
CONTRACTORS ARE TO PARK WITHIN THE WORK AREA. IF ADDITIONAL 
PARKING IS REQUIRED. CONTRACTOR IS TO NOTIFY THE CM FOR 
COORDINATION OF POSSIBLE LOCATIONS WITHIN THE DISTRICT.

3. ALL MACHINEARY AND EQUIPMENT IS TO BE STORED WITHIN THE 
LAYDOWN AREA DESIGINATED ON THESE DRAWINGS. 

= CONTRACTOR PROVIDED TEMP FENCE 8' TALL OR YODOCK
BARRIERS WITH WATER BALLAST AND FENCE

NOTE: ADDITIONAL LAYDOWN AREA ALONG WOODSLINE
INFRONT OF HIGHSCHOOL MAY BE PROVIDED AT
CONTRACTORS ADVANCED REQUEST. ALL DUMPSTERS AND
MATERAL MUST BE ENCLISED IN TEMP FENCING AT ALL TIMES.

9. Contractor to reseed and restore
damaged grass areas PHASE 1

PHASE 2

NOTE: ALL DUMPSTERS MUST BE ENCLOSED
WITH TEMP FENCING AT ALL TIMES

10. CONTRACTOR TO FOLLOW
PHASING OF WORK AS NOTED
ON THE DRAWING

6. CONTRACTOR TO RESEED AND
RESTORE DAMAGED GRASS AREAS

7. CONTRACTOR RO FOLLOW
PHASING PLAN OF WORK AS NOTED
ON THE DRAWING 

8. SEE SPEC SECTION 00 31 13 FOR
SCHEDULE

Phase 1
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PROJECT NUMBER: 2111006.00

STAGING NOTES 

1. SEE SITE DRAWINGS AND PROJECT MANUEL FOR 
EROSION CONTROL MEASURES: SILT FENCING. 
STOCKPILING, STABILIZED CONSTRUCTIN PAD, ETC. 

2. IN ADDITION TO ORANGE FENCING SHOWN, 
PROVIDE AT ROADWAYS AND OTHER AREAS 
DURING DEMOLITION, EXCIVATION AND OTHER 
WORK WHERE PUBLIC SAFETY IS AFFECTED. 

3. POST SIGANGE AT FENCING AND OTHER AREAS 
OF WORK "HARD HAT AREA", "VISITORS MUST 
REPORT TO THE TRAILER", "CONSTRUCTION 
PERSONNEL ONLY", ETC. 

GENERAL NOTES 

1. THIS DRAWING IS PROVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PHASING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIERS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
CONSTRUCTION. ALL INCORPORATED WITH THIS 
SITE LOGISTICS PLAN SHOWING TEMP ROADS AND 
SAFETY FENCING. 

6. PROVIDE UL-1 HOUR FIRE RATED WALL 
ASSEMBLY AS INDICATED BY LOGISTICS PLANS. 

7. ALL FLOORING TO REMAIN TO RECEIVE 
MASONITE FLOOR COVERING OR EQUAL. 

8. PROVIDE PRIVACY SCREENING FOR ALL 
EXTERIOR FENCING PANELS.

TEMPORARY TRAFFIC AND PARKING: 

1. PROVIDE TRAFFIC SIGNS, BARRIERS AND DETOURS DURING 
CONSTRUCTION WHERE SHOWN AND AS REQUIRED TO IDENTIFY 
TRAFFIC FLOW AND PEDESTRIAN SAFETY. 

2. CONTRACTORS MAY NOT USE STAFF OR STUDENT PARKING. ALL 
CONTRACTORS ARE TO PARK WITHIN THE WORK AREA. IF ADDITIONAL 
PARKING IS REQUIRED. CONTRACTOR IS TO NOTIFY THE CM FOR 
COORDINATION OF POSSIBLE LOCATIONS WITHIN THE DISTRICT.

3. ALL MACHINEARY AND EQUIPMENT IS TO BE STORED WITHIN THE 
LAYDOWN AREA DESIGINATED ON THESE DRAWINGS. 

1/8" = 1'-0"
1

OVERALL PHASING PLAN - HS
VESTIBULE

CONTRACTOR
TO PROVIDE
TEMP BALASTED
FENCING AS
INDICATED BY
GRAPHIC LINE. 

POST
CONSTRUCTION
SIGNAGE EVERY
50 FEET

ACCESS GATE
WITH SIGNAGE.
DISTRICT TO
PROVIDE LOCK,
CONTRACTOR
TO PROVIDE
CHAIN.

8' M
IN

4'
 M

IN

CONTRACTOR TO
PROVIDE 1 HOUR
TEMP PARTITION.
POST SIGNAGE

CONTRACTOR
TO MAINTAIN
CLEAR EGRESS
PATH

CONTRACTOR
TO LAY RUBBER
PROTECTIVE
MATS TO
PROTECT
SIDEWALK FOR
DELIVERIES.

LAYDOWN AREA

LAYDOWN AREA

CONTRACTOR
TO MAINTAIN
CLEAR EGRESS
PATH

= CONTRACTOR PROVIDED TEMP FENCE 8' TALL OR YODOCK
BARRIERS WITH WATER BALLAST AND FENCE

NOTE: ADDITIONAL LAYDOWN AREA ALONG WOODSLINE
INFRONT OF HIGHSCHOOL MAY BE PROVIDED AT
CONTRACTORS ADVANCED REQUEST. ALL DUMPSTERS AND
MATERAL MUST BE ENCLISED IN TEMP FENCING AT ALL TIMES.

SEAL DOORS.
TO REMAIN
SHUT FOR
CONSTRUCTION
DURATION

PHASE 1 CONTRACTOR TO
REMOVE FENCING AND
ALLOW EGRESS ON NEW
CONCRETE SIDEWALK.
CONTRACTOR TO INSTALL
PHASE 2 FENCING

PHASE 2 FENCING

NOTE: ALL DUMPSTERS MUST BE ENCLOSED WITH TEMP
FENCING

10. ALL MATERIAL DELIVERS ARE TO TAKE PLACE BEFORE 8AM
OR AFTER 3 PM. LARGE BULK MATERAL DELIVERIES MAY NOT
TAKE PLACE DURING THE SCHOOL DAY. CONSULT WITH THE
CM FOR BLACK OUT DELIVERY TIMES SUCH AS BUSSING AND
TESTING TIMES.

6'

11. SEE SPEC SECTION 00 31 13 FOR
SCHEDULE
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PROJECT NUMBER: 2111006.00

STAGING NOTES 

1. SEE SITE DRAWINGS AND PROJECT MANUEL FOR 
EROSION CONTROL MEASURES: SILT FENCING. 
STOCKPILING, STABILIZED CONSTRUCTIN PAD, ETC. 

2. IN ADDITION TO ORANGE FENCING SHOWN, 
PROVIDE AT ROADWAYS AND OTHER AREAS 
DURING DEMOLITION, EXCIVATION AND OTHER 
WORK WHERE PUBLIC SAFETY IS AFFECTED. 

3. POST SIGANGE AT FENCING AND OTHER AREAS 
OF WORK "HARD HAT AREA", "VISITORS MUST 
REPORT TO THE TRAILER", "CONSTRUCTION 
PERSONNEL ONLY", ETC. 

GENERAL NOTES 

1. THIS DRAWING IS PROVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PHASING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIERS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
CONSTRUCTION. ALL INCORPORATED WITH THIS 
SITE LOGISTICS PLAN SHOWING TEMP ROADS AND 
SAFETY FENCING. 

6. PROVIDE UL-1 HOUR FIRE RATED WALL 
ASSEMBLY AS INDICATED BY LOGISTICS PLANS. 

7. ALL FLOORING TO REMAIN TO RECEIVE 
MASONITE FLOOR COVERING OR EQUAL. 

8. PROVIDE PRIVACY SCREENING FOR ALL 
EXTERIOR FENCING PANELS.

9. CONTRACTOR TO PROVIDE FLAGGER AT ALL 
ACCESS POINTS WHEN ANY VEHICLE MOVES IN OR 
OUT OF WORK AREA. 

TEMPORARY TRAFFIC AND PARKING: 

1. PROVIDE TRAFFIC SIGNS, BARRIERS AND DETOURS DURING 
CONSTRUCTION WHERE SHOWN AND AS REQUIRED TO IDENTIFY 
TRAFFIC FLOW AND PEDESTRIAN SAFETY. 

2. CONTRACTORS MAY NOT USE STAFF OR STUDENT PARKING. ALL 
CONTRACTORS ARE TO PARK WITHIN THE WORK AREA. IF ADDITIONAL 
PARKING IS REQUIRED. CONTRACTOR IS TO NOTIFY THE CM FOR 
COORDINATION OF POSSIBLE LOCATIONS WITHIN THE DISTRICT.

3. ALL MACHINEARY AND EQUIPMENT IS TO BE STORED WITHIN THE 
LAYDOWN AREA DESIGINATED ON THESE DRAWINGS. 

CONTRACTOR TO PROVIDE 1 HOUR TEMP PARTITION. WITH 20MIN
RATED TEMP HM DOOR POST SIGNAGE

CONTRACTOR TO PROVDE
PROTECTION BLANKETS ON
ELEVATOR WALLS. FLOORS
TO BE PROTECTED WITH
MASONITE OR EQUAL.
ELEVATOR CAN BE USED
FOR ACCESS BY
CONTRACTOR TO WORK
AREA

2 
'-0

"

CONTRACTOR
TO PROVDE
PROTECTION
BLANKETS ON
ELEVATOR
WALLS. FLOORS
TO BE
PROTECTED
WITH MASONITE
OR EQUAL.

CONTRACTOR
TO LAY
MASONITE ON
FLOORING FOR
TEMP EGRESS

LAYDOWN AREA BEHIND
BUILDING AT STAIRWELL
ACCESS

POST SIGNAGE
AT STAIRWELL

PHASE ONE OF
WORK,
CONTRACTOR
TO COMPLETE
THIS WORK
FIRST TO GIVE
BACK TO
DISTRICT

PHASE ONE OF
WORK,
CONTRACTOR
TO COMPLETE
THIS WORK
FIRST TO GIVE
BACK TO
DISTRICT.

10. ALL MATERIAL DELIVERS ARE TO TAKE PLACE BEFORE 8AM
OR AFTER 3 PM. LARGE BULK MATERAL DELIVERIES MAY NOT
TAKE PLACE DURING THE SCHOOL DAY. CONSULT WITH THE
CM FOR BLACK OUT DELIVERY TIMES SUCH AS BUSSING AND
TESTING TIMES.

PHASE 2 OF WORK TO
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PHASE 1 ROOMS ARE
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TEMP FENCE .

UP

UP

DN

UP

DN

DN

DN

UP

DN

DN

DN

UP UP

DN

DN

CRAWL

SPACE

PIPE TUNNEL

P
IP

E
 T

U
N

N
E

L

CRAWL

SPACE

CRAWL

SPACE

CRAWL

SPACE

CRAWL

SPACE

COMPACTED FILL COMPACTED FILL

CRAWL SPACE

PIPE TUNNEL

COMPACTED FILL

COMPACTED FILL

COMPACTED FILL

COMPACTED FILL

WRESTLING

ROOM

BOILER RM

RoomSTOR

CUSTODIAN

WORKROOM

DRIVER'S ED

CLASSROOM

CL

STOR

ELEV RM

COMPUTER

ROOM

STORAGE

ART ROOM

STORSTOR
M LOCKER

PE OFFICE

M TOILET

W TOILET

W LOCKER

AEROBICS

AREA

OFFICE

DARK RM STOR
MECH

WEIGHT RM

OFFICE

TRAINER

STOR

CRAWL SPACE CRAWL SPACE

COMPACTED

FILL

CRAWL SPACE

CRAWL SPACE

COMPACTED

FILL

CRAWL SPACE

PIPE TUNNEL

COMPACTED

FILL

COMPACTED

FILL

COMPACTED

FILL

COMPACTED

FILL

CRAWLSPACE

PIPE TUNNEL

CONTRACTOR TO
PROVIDE
PROTECTION
BLANKETS ON
ELEVATOR WALLS.
FLOORS TO BE
PROTECTED WITH
MASONITE OR
EQUAL

CONTRACTOR TO LAY
MASONITE ON FLOOR FOR
TEMP GRESS

DUMPSTER
LOCATION.
FENCED IN
WITH 8'
BLASTED TEMP
FENCE

CONTRACTOR TO PROVIDE 1 HOUR RATED TEMP
PARTITION WITH 20 MINUTE RATED TEMP HM DOOR
POST SIGNAGE
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  CONTRACTOR LAY
DOWN AREA

CONTRACTOR TO PROVIDE YODDOCK
BARRIERS WITH STANCHIONS AND

PROPER CONSTRUCTION SIGNAGEONLY"
YODDOCK BARRIERS
PROVIDED BY CONTRACTOR
WITH STANCHIONS AND
ORANGE FENCING AND
PROPER CONSTRUCTION
SIGNAGE

PANELED FENCED IN AREA WITH PRIVACY
SCREENING AND CONSTRUCTION
SIGNAGE. LAYDOWN AREA TO BE LOCKED
WHEN CONTRACTOR NOT ON SITE

GENERAL NOTES 

1. THIS DRAWING IS PROVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PHASING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIERS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
CONSTRUCTION. ALL INCORPORATED WITH THIS 
SITE LOGISTICS PLAN SHOWING TEMP ROADS AND 
SAFETY FENCING. 

6. PROVIDE UL-1 HOUR FIRE RATED WALL 
ASSEMBLY AS INDICATED BY LOGISTICS PLANS. 

7. ALL FLOORING TO REMAIN TO RECEIVE 
MASONITE FLOOR COVERING OR EQUAL. 

8. PROVIDE PRIVACY SCREENING FOR ALL 
EXTERIOR FENCING PANELS.

STAGING NOTES 

1. SEE SITE DRAWINGS AND PROJECT MANUEL FOR 
EROSION CONTROL MEASURES: SILT FENCING. 
STOCKPILING, STABILIZED CONSTRUCTIN PAD, ETC. 

2. IN ADDITION TO ORANGE FENCING SHOWN, 
PROVIDE AT ROADWAYS AND OTHER AREAS 
DURING DEMOLITION, EXCIVATION AND OTHER 
WORK WHERE PUBLIC SAFETY IS AFFECTED. 

3. POST SIGANGE AT FENCING AND OTHER AREAS 
OF WORK "HARD HAT AREA", "VISITORS MUST 
REPORT TO THE TRAILER", "CONSTRUCTION 
PERSONNEL ONLY", ETC. 

TEMPORARY TRAFFIC AND PARKING: 

1. PROVIDE TRAFFIC SIGNS, BARRIERS AND DETOURS DURING 
CONSTRUCTION WHERE SHOWN AND AS REQUIRED TO IDENTIFY 
TRAFFIC FLOW AND PEDESTRIAN SAFETY. 

2. CONTRACTORS MAY NOT USE STAFF OR STUDENT PARKING. ALL 
CONTRACTORS ARE TO PARK WITHIN THE WORK AREA. IF ADDITIONAL 
PARKING IS REQUIRED. CONTRACTOR IS TO NOTIFY THE CM FOR 
COORDINATION OF POSSIBLE LOCATIONS WITHIN THE DISTRICT.

3. ALL MACHINEARY AND EQUIPMENT IS TO BE STORED WITHIN THE 
LAYDOWN AREA DESIGINATED ON THESE DRAWINGS. 

= CONTRACTOR PROVIDED TEMP FENCE 8' TALL OR YODOCK
BARRIERS WITH WATER BALLAST AND FENCE

NOTE: ADDITIONAL LAYDOWN AREA ALONG WOODSLINE
INFRONT OF HIGHSCHOOL MAY BE PROVIDED AT
CONTRACTORS ADVANCED REQUEST. ALL DUMPSTERS AND
MATERAL MUST BE ENCLISED IN TEMP FENCING AT ALL TIMES.

NOTE: ALL DUMPSTERS MUST BE ENCLOSED WITH TEMP
FENCING

9. CONTRACTOR TO RESEED AND
RESTORE DAMAGED AREAS OF GRASS

CONTRACTOR TO POST SIGNAGE AT ENTRANCE TO READ
"DETOUR ENTRANCE TO HIGHSCHOOL AT BARR MIDDLE SCHOOL
ENTRANCE:

CONTRACTOR TO POST SIGNAGE AT BARR ENTRANCE TO
READ "DETOUR ENTRANCE TO HIGHSCHOOL"

10. SEE SPEC SECTION 00 31 13
FOR SCHEDULE
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SIGNAGE EVERY 50'

CONTRACTOR LAY DOWN AREA ON
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EVERY 50'

NOTES: 
1. CONTRACTOR TO USE LORAN COURT
ENTRANCE GATES FOR ACCESS TO
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ONLY"

ONLY"

ONLY"

GENERAL NOTES 

1. THIS DRAWING IS PROVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PHASING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIERS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
CONSTRUCTION. ALL INCORPORATED WITH THIS 
SITE LOGISTICS PLAN SHOWING TEMP ROADS AND 
SAFETY FENCING. 

6. PROVIDE UL-1 HOUR FIRE RATED WALL 
ASSEMBLY AS INDICATED BY LOGISTICS PLANS. 

7. ALL FLOORING TO REMAIN TO RECEIVE 
MASONITE FLOOR COVERING OR EQUAL. 

8. PROVIDE PRIVACY SCREENING FOR ALL 
EXTERIOR FENCING PANELS.

STAGING NOTES 

1. SEE SITE DRAWINGS AND PROJECT MANUEL FOR 
EROSION CONTROL MEASURES: SILT FENCING. 
STOCKPILING, STABILIZED CONSTRUCTIN PAD, ETC. 

2. IN ADDITION TO ORANGE FENCING SHOWN, 
PROVIDE AT ROADWAYS AND OTHER AREAS 
DURING DEMOLITION, EXCIVATION AND OTHER 
WORK WHERE PUBLIC SAFETY IS AFFECTED. 

3. POST SIGANGE AT FENCING AND OTHER AREAS 
OF WORK "HARD HAT AREA", "VISITORS MUST 
REPORT TO THE TRAILER", "CONSTRUCTION 
PERSONNEL ONLY", ETC. 

TEMPORARY TRAFFIC AND PARKING: 

1. PROVIDE TRAFFIC SIGNS, BARRIERS AND DETOURS DURING 
CONSTRUCTION WHERE SHOWN AND AS REQUIRED TO IDENTIFY 
TRAFFIC FLOW AND PEDESTRIAN SAFETY. 

2. CONTRACTORS MAY NOT USE STAFF OR STUDENT PARKING. ALL 
CONTRACTORS ARE TO PARK WITHIN THE WORK AREA. IF ADDITIONAL 
PARKING IS REQUIRED. CONTRACTOR IS TO NOTIFY THE CM FOR 
COORDINATION OF POSSIBLE LOCATIONS WITHIN THE DISTRICT.

3. ALL MACHINEARY AND EQUIPMENT IS TO BE STORED WITHIN THE 
LAYDOWN AREA DESIGINATED ON THESE DRAWINGS. 

= CONTRACTOR PROVIDED TEMP FENCE 8' TALL OR YODOCK
BARRIERS WITH WATER BALLAST AND FENCE

NOTE: ADDITIONAL LAYDOWN AREA ALONG WOODSLINE
INFRONT OF HIGHSCHOOL MAY BE PROVIDED AT
CONTRACTORS ADVANCED REQUEST. ALL DUMPSTERS AND
MATERAL MUST BE ENCLISED IN TEMP FENCING AT ALL TIMES.

9. Contractor to reseed and restore
damaged grass areas

NOTE: ALL DUMPSTERS MUST BE ENCLOSE
WITH TEMP FENCING

6. CONTRACTOR TO RESEED AND RESTORE
DAMAGED GRASS AREAS

7. CONTRACTOR TO USE LORAN COURT FOR
ACCESS TO JOBSITE 

8. SEE SPEC SECTION 00 31 13 FOR
SCHEDULE

EXISTING
FENCE AT BACK
LOT AREA FOR
LORAN COURT
ACCESS
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TEMPORARY LANE CLOSURE FOR PAVING ACTIVITIES PLAN

N

WORK ZONE TRAFFIC CONTROL NOTES:

GENERAL NOTES:

WORK ZONE TRAFFIC CONTROL LEGEND:

YODDOCK BARRIERS
PROVIDED BY
CONTRACTOR WITH
PROPER STANCHIONS
AND ORANGE FENCING

EGRESS FROM DOUBLE
DOORS AWAY FROM
CONSTRUCTION ZONE

 

CONTRACTOR
LAYDOWN AREA

PANEL FENCED IN AREA WITH
PRIVACY SCREENING AND
CONSTRUCTION SIGNAGE

CONSTRUCTION
SIGNAGE EVERY 50'

6. Contractor to restore and reseed damaged grass
areas from work performed

GENERAL NOTES 

1. THIS DRAWING IS PROVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PHASING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIERS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
CONSTRUCTION. ALL INCORPORATED WITH THIS 
SITE LOGISTICS PLAN SHOWING TEMP ROADS AND 
SAFETY FENCING. 

6. PROVIDE UL-1 HOUR FIRE RATED WALL 
ASSEMBLY AS INDICATED BY LOGISTICS PLANS. 

7. ALL FLOORING TO REMAIN TO RECEIVE 
MASONITE FLOOR COVERING OR EQUAL. 

8. PROVIDE PRIVACY SCREENING FOR ALL 
EXTERIOR FENCING PANELS.

STAGING NOTES 

1. SEE SITE DRAWINGS AND PROJECT MANUEL FOR 
EROSION CONTROL MEASURES: SILT FENCING. 
STOCKPILING, STABILIZED CONSTRUCTIN PAD, ETC. 

2. IN ADDITION TO ORANGE FENCING SHOWN, 
PROVIDE AT ROADWAYS AND OTHER AREAS 
DURING DEMOLITION, EXCIVATION AND OTHER 
WORK WHERE PUBLIC SAFETY IS AFFECTED. 

3. POST SIGANGE AT FENCING AND OTHER AREAS 
OF WORK "HARD HAT AREA", "VISITORS MUST 
REPORT TO THE TRAILER", "CONSTRUCTION 
PERSONNEL ONLY", ETC. 

TEMPORARY TRAFFIC AND PARKING: 

1. PROVIDE TRAFFIC SIGNS, BARRIERS AND DETOURS DURING 
CONSTRUCTION WHERE SHOWN AND AS REQUIRED TO IDENTIFY 
TRAFFIC FLOW AND PEDESTRIAN SAFETY. 

2. CONTRACTORS MAY NOT USE STAFF OR STUDENT PARKING. ALL 
CONTRACTORS ARE TO PARK WITHIN THE WORK AREA. IF ADDITIONAL 
PARKING IS REQUIRED. CONTRACTOR IS TO NOTIFY THE CM FOR 
COORDINATION OF POSSIBLE LOCATIONS WITHIN THE DISTRICT.

3. ALL MACHINEARY AND EQUIPMENT IS TO BE STORED WITHIN THE 
LAYDOWN AREA DESIGINATED ON THESE DRAWINGS. 

= CONTRACTOR PROVIDED TEMP FENCE 8' TALL OR YODOCK
BARRIERS WITH WATER BALLAST AND FENCE

NOTE: ADDITIONAL LAYDOWN AREA ALONG WOODSLINE
INFRONT OF HIGHSCHOOL MAY BE PROVIDED AT
CONTRACTORS ADVANCED REQUEST. ALL DUMPSTERS AND
MATERAL MUST BE ENCLISED IN TEMP FENCING AT ALL TIMES.

NOTE: ALL DUMPSTERS MUST BE
ENCLOSED WITH TEMP FENCE

6. CONTRACTOR TO RESEED AND
RESTORE DAMAGED GRASS AREAS

7. SEE SPEC SECTION 00 31 13 FOR
SCHEDULE
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GENERAL NOTES 

1. THIS DRAWING IS PROVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PHASING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIERS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
CONSTRUCTION. ALL INCORPORATED WITH THIS 
SITE LOGISTICS PLAN SHOWING TEMP ROADS AND 
SAFETY FENCING. 

6. PROVIDE UL-1 HOUR FIRE RATED WALL 
ASSEMBLY AS INDICATED BY LOGISTICS PLANS. 

7. ALL FLOORING TO REMAIN TO RECEIVE 
MASONITE FLOOR COVERING OR EQUAL. 

8. PROVIDE PRIVACY SCREENING FOR ALL 
EXTERIOR FENCING PANELS.

9. CONTRACTOR TO PROVIDE FLAGGER AT ALL 
ACCESS POINTS WHEN ANY VEHICLE MOVES IN OR 
OUT OF WORK AREA. 

9. CONTRACTOR ACCESS THROUGH
LORAN COURT GATE

2. CONTRACTORS MAY NOT USE STAFF OR STUDENT PARKING. ALL 
CONTRACTORS ARE TO PARK WITHIN THE WORK AREA. IF ADDITIONAL 
PARKING IS REQUIRED. CONTRACTOR IS TO NOTIFY THE CM FOR 
COORDINATION OF POSSIBLE LOCATIONS WITHIN THE DISTRICT.

3. ALL MACHINEARY AND EQUIPMENT IS TO BE STORED WITHIN THE 
LAYDOWN AREA DESIGINATED ON THESE DRAWINGS. 

10.

11.

DUMPSTER
AREA

DUMPSTER

6. SEE SPEC SECTION 00 31 13 FOR SCHEDULE
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WITH CONTRACTOR
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ONLY"
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       CONTRACTOR LAY DOWN AREA

GENERAL NOTES 

1. THIS DRAWING IS PROVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PHASING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIERS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
CONSTRUCTION. ALL INCORPORATED WITH THIS 
SITE LOGISTICS PLAN SHOWING TEMP ROADS AND 
SAFETY FENCING. 

6. PROVIDE UL-1 HOUR FIRE RATED WALL 
ASSEMBLY AS INDICATED BY LOGISTICS PLANS. 

7. ALL FLOORING TO REMAIN TO RECEIVE 
MASONITE FLOOR COVERING OR EQUAL. 

8. PROVIDE PRIVACY SCREENING FOR ALL 
EXTERIOR FENCING PANELS.

STAGING NOTES 

1. SEE SITE DRAWINGS AND PROJECT MANUEL FOR 
EROSION CONTROL MEASURES: SILT FENCING. 
STOCKPILING, STABILIZED CONSTRUCTIN PAD, ETC. 

2. IN ADDITION TO ORANGE FENCING SHOWN, 
PROVIDE AT ROADWAYS AND OTHER AREAS 
DURING DEMOLITION, EXCIVATION AND OTHER 
WORK WHERE PUBLIC SAFETY IS AFFECTED. 

3. POST SIGANGE AT FENCING AND OTHER AREAS 
OF WORK "HARD HAT AREA", "VISITORS MUST 
REPORT TO THE TRAILER", "CONSTRUCTION 
PERSONNEL ONLY", ETC. 

TEMPORARY TRAFFIC AND PARKING: 

1. PROVIDE TRAFFIC SIGNS, BARRIERS AND DETOURS DURING 
CONSTRUCTION WHERE SHOWN AND AS REQUIRED TO IDENTIFY 
TRAFFIC FLOW AND PEDESTRIAN SAFETY. 

2. CONTRACTORS MAY NOT USE STAFF OR STUDENT PARKING. ALL 
CONTRACTORS ARE TO PARK WITHIN THE WORK AREA. IF ADDITIONAL 
PARKING IS REQUIRED. CONTRACTOR IS TO NOTIFY THE CM FOR 
COORDINATION OF POSSIBLE LOCATIONS WITHIN THE DISTRICT.

3. ALL MACHINEARY AND EQUIPMENT IS TO BE STORED WITHIN THE 
LAYDOWN AREA DESIGINATED ON THESE DRAWINGS. 

= CONTRACTOR PROVIDED TEMP FENCE 8' TALL OR YODOCK
BARRIERS WITH WATER BALLAST AND FENCE

NOTE: ADDITIONAL LAYDOWN AREA ALONG WOODSLINE
INFRONT OF HIGHSCHOOL MAY BE PROVIDED AT
CONTRACTORS ADVANCED REQUEST. ALL DUMPSTERS AND
MATERAL MUST BE ENCLISED IN TEMP FENCING AT ALL TIMES.

NOTE: ALL DUMPSTERS MUST BE ENCLOSED WITH TEMP
FENCING

9. CONTRACTOR TO RESEED AND
RESTORE DAMAGED AREAS OF GRASS

CONTRACTOR TO PROVIDE CONES
WITH STANCHIONS WITH
CONSTRUCTION SIGNAGE

6. CONTRACTOR TO RESEED AND RESTORE
DAMAGED GRASS AREAS

7. SEE SPEC SECTION 00 31 13 FOR SCHEDULE
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SECTION 01 12 01 – CONTRACT SUMMARY -SW-01 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Contract includes Nanuet Senior High School, Barr Middle School, Miller 

Elementary School, and Highview Elementary School     

B. If awarded multiple contracts, the Contractor shall mobilize and start the work 

at each project simultaneously.  

C. The Contractor shall provide independent on site supervision at each property 

by providing one (1) Superintendent to supervise the Work at each location.  

Superintendent’s shall have a minimum of eight (8) years’ experience as a 

superintendent on projects of a similar size and scope.  Personnel resumes 

must be submitted and approved by the District/CM prior to mobilization. 

D. The Contractor shall progress the Work at each project independently.  Work 

activities at each project shall not be dependent upon the start, progression or 

completion of Work activities on another project.  This may require the use of 

multiple subcontractors, multiple work crews and multiple suppliers.  Use of 

the same work crews, whether provided by the Contactor or it’s Subcontractor, 

for similar or the same types of Work at each location shall be considered not 

providing a sufficient number of properly skilled labor to meet the needs of 

the Project. 

 

E. This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 
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the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements. 

F.    

1. Site Work Contract-01:  The Site Work Contractor shall be selected based on 

the bid procedure as described in the Bid Documents. Contract Bidders are 

responsible for (a) trade work coordination, (b) the scope contained in 

drawings listed below and (c) any and all additional scope specifically identified 

to be performed by the Site Work Contractor in other Bid Packages in the 

Contract.  

a. Bid Package Contract No. 01 - Site Work 01: All work related to Site Work 

construction includes but is not limited to the following items: (Refer to the 

Contract Documents for full scope of work.)  

1) Permits (as required by the town of Clarkstown), railing, stairs, 

nosing’s, temporary protection and barriers, concrete, asphalt, 

demolition as noted on the drawings, excavations, drainage, 

miscellaneous steel, handrails, fencing and masonry work, but not 

limited to and as noted in the contract documents.   

2) All work related to drawings; (In addition to these drawings, the 

contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this 

specific contract.) 

a) Nanuet UFSD Civil Drawings Related to Nanuet High School, 

Barr Middle School, Miller Elementary School, and Highview 

Elementary School site work.  

 

1.3 All “C” drawings related to the above mentioned schools are the responsibility of this 

contract. It is the SW Contractors responsibility to review the GC drawings to coordinate 

with the GC’s portion of the work. This includes connections for footing drains by GC into 

SW contracts storm structures.   

 

 

 

1.4 DEFINITIONS  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

 

CONTRACT SUMMARY 01 12 01 - 3 

A. Building Site: The Building Site shall be defined in the Construction Documents, as the 

building footprint, and all related construction within a five-foot (5’0”) distance of the 

building’s exterior face, unless noted or assigned otherwise. Coordinate with specific 

exceptions to the 5’0” limit indicated within each Scope of Work outline.  

B. Permanent Enclosure: As determined by the Architect: all openings are to be closed with 

permanent construction or substantial temporary closures. All cost associated with failure 

to maintain described installations that result in any damage or contamination to the 

Owner’s property, shall be borne by the Prime Contract responsible for the installation.  

1.5 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.6 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2019, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Multiple Prime Contractors, the 

Construction Manager shall update the Project schedule, incorporating the activities of 

the Owner, Architect, and Multiple Prime Contractors on the Projects, including activity  

sequences and durations, allocation of labor and materials, processing of Shop Drawings, 

Product Data and Samples, and delivery and procurement of products, including those 

that must be ordered will in advance of construction. The Project schedule shall include 

the Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 
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areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 

1.7 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 01 12 00 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Seismic Requirements: Prime Contracts are to be aware that the building(s) is located 

within a Seismic Zone indicated in the documents and shall provide installations in 

compliance with all related code requirements.  

D. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

E. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including 

sales and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 
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the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 00 10 00 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Preliminary Schedule” and “Project Management and Coordination” 

for requirements related to meetings and schedules.  

H. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  
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1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

I. Testing and Inspections by Owner: The Owner shall employ an independent qualified 

testing and inspection agency for monitoring on-site soils analysis (excluding top soil 

analysis), soils compaction, cast-in-place concrete, asbestos and lead abatement 

monitoring and Special Inspections indicated in the Construction Documents (refer to 

Division 01 “Quality Requirements” and/or Statement of Special Inspections” for 

additional specific information)  

1. Prime Contractor shall give one week notice as to commencement for these 

requirements. Once underway, Prime Contractor shall coordinate with the 

Construction Manager and give 48 hours’ notice as to test(s) required, by Owner’s 

Agency, and further verify the need 24 hours in advance. Full cooperation and 

coordination is expected of all Contractors and their personnel with the Owner’s 

Testing Agency in fulfilling test requirements; provide all data and materials 

requested for required reports.  

2. Other than with regard to compliance with state and federal laws, the testing 

agency holds no execution authority other than to provide test results. Should 

testing indicate a discrepancy or non-compliance during execution of the Work, the 

Testing and Inspection Agent shall promptly notify the Construction Manager and 

Project Superintendent of such; however, the Prime Contract shall bear full 

responsibility for making any decision with regard to proceeding with, or stopping, 

the Work.  

3. This assignment of Testing and Inspection responsibilities shall take precedence 

over any respective responsibilities that are indicated otherwise in the Construction 

Documents.  

J. Testing by Others: All testing requirements not listed in preceding “Testing & Inspections 

by Owner” or otherwise identified in Division 01 “Quality Requirements” and/or 

“Statement of Special Inspections” shall be the responsibility of the Prime Contract 

providing the respective Work as indicated in the Construction Documents.  

1. The respective Prime Contract shall have performed testing requirements indicated 

in individual Specification Sections which may inadvertently indicate “Owner to 

provide,” which are not identified in preceding paragraph “Testing & Inspections by 

Owner”.  

2. Prime Contractor shall submit their Testing Agency qualifications to the Architect 

for approval prior to any test being performed. Construction Manager shall be given 

48 hours’ notice of any test/inspections to be performed by Prime Contractor’s 

Testing Agency. 24- hour notification shall be given to the Construction Manager 
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for test/inspections requiring his/her presence; 72-hour notification shall be given 

to the Architect for test/inspections requiring his/her presence.  

3. Determinations required of the Architect shall be anticipated by the Prime 

Contractor to allow ample time for inspection, investigation and reporting.  

K. Dewatering: Site Work contractor is responsible for their own dewatering as it pertains to 

their Work. Excavations: Site Work Contractor is responsible for excavation and backfill as 

required for installation of their work unless noted or assigned otherwise. Prime 

Contractor shall notify the Construction Manager of any test/inspection requirements 

required of the Owner’s Testing Agency prior to start of excavation.  

1. Prime Contractor shall secure a Dig-Safe (UFPO) clearance prior to start of any UG 

installation work; coordinate with and advise Construction Manager.  

L. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Prime Contractor is to required to request in writing the school district to identify 

location(s) of underground sprinkler piping and control wiring within area of 

proposed excavation.  

2. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 

areas, stock piles and egress related to all work, included phased construction 

within 30 days of award. 

3. Located in Specification Section 01 11 01 are construction logistics and phasing 

plans that the contractor is to use as a minimum standard for planning purposes. 

The contractor is required to provide these indicated protections, but is not relieved 

of responsibility of providing additional site protections as required for field 

conditions and as indicated by OSHA standards or local code.  

4. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

M. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  
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N. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  

O. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site. Each prime contractor is to provide dust 

mitigation to prevent the spread of dust and debris on property. Any cleaning required 

by the owner due to dust or debris from the work area will be back charged to the prime 

contractor.    

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person is to ensure that no construction debris is dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  
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4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove any debris created by day-to-day 

activities. All Prime shall assist in removing dust and debris from shared areas while 

working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior work areas. Each Prime 

Contract shall provide a sufficient number of brooms or other necessary tools, for 

use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

P. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall clean all of their respective installations. Each area of construction shall be 

wiped clean of all construction dust and debris prior to turnover to the Owner.  

Q. Use of Premises  

1. Limit use of premises to work in areas indicated. Confine operations areas 

within contract limits indicated. Do not disturb portions of the site beyond the 

areas in which the work is indicated.  

2. Driveways and Entrances: Keep driveways and entrances serving the premises 

clear and available to the Owner, the Owner’s employees, and emergency 

vehicles at all times. Do not use these areas for parking or storage of materials. 

Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on site. 

3. Existing building spaced may not be used for storage unless approved by the 

CM and Owner.  

4. After equipment is no longer required for the work, it shall be promptly 

removed from the project site. Protection of construction materials and 

equipment stored at the project site from weather, theft, damage and all other 

adversity is solely the responsibility of the contractors.  
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5. Do not unreasonably encumber the site with materials or equipment. Confine 

stockpiling materials and location of storage sheds to the areas indicated. IF 

additional storage is necessary, obtain and pay for sure storage off-site. 

 

1.8 Project Schedule. The nature of this project is to complete all the work listed as Phase 2 

Civil/Sitework in the schedule by the Project Closeout Dates specific to each Prime 

Contract as listed below. Each Prime Contractor shall include in their bid proper 

allowances for foul weather. 

A. Bids Received:  1/19/2023 

B. Anticipated Notice to Proceed:  2/8/2023 

C. Submittals: The following items are to be submitted within 30 business days after Notice 

to Proceed: 

1. Submittal List and Submission Schedule–  15 days after NTP 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items– 30 days after NTP 

5. Schedule of Values and Key Submittal List –  15 days after NTP 

D. Mobilization: 04/03/2023  

E. Substantial Completion and Project Closeout 

1. Site Work Contract – 01  

a. Substantial Completion:  See 01 11 00 – Milestone Schedule   

b. Project Closeout:  November 30, 2023  

1.9 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  
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2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient, secure, weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  
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1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  
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5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Temporary YODOCK Barriers – filled with water: Provide new materials whenever 

possible; undamaged, previously used materials, in serviceable condition, may be used if 

approved by the Construction Manager. Refer to the respective Specification Section 

when selecting materials and provide similar materials suitable for intended use.  

K. Relocation of YODOCK Temporary Barrier: In the event a Prime Contractor requires 

relocation of a temporary barrier, Prime Contractor requiring relocation shall do so and 

shall protect all personnel in the work area during the relocation.  

1. Initial installing Prime Contractor shall coordinate the location of barriers with other 

Prime Contracts, prior to placement of the barrier.  

2. If a barrier must be located such that it will interfere with another’s work, the 

Contractor requiring the work now interfered with shall relocate the barrier as 

required to install his work.  

3. Coordinate with Construction Manager.  

L. Termination and Removal of YODOCK Barriers: Remove each temporary facility when it 

can be replaced by the authorized permanent facility no later than Substantial 

Completion, or as directed by the Architect and/or Construction Manager. Complete or 

restore permanent facilities that may have been delayed due to interim use of a 

temporary barrier or condition.  

M. Temporary Power: Each Prime Contractor is to use solely their own temporary power 

unless authorized by the district. Each Prime Contractor shall provide for their own 

temporary generators, power cords and temporary lighting as needed during these 

periods to continue to perform their work and maintain adherence to the Preliminary 

Schedule and approved Project Master Schedules. All temporary power equipment shall 

comply with all applicable codes and regulations. 

N. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 
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construction and demolition debris refers to discarded materials generally 

considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

O. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

1. Temporary Sanitary Facilities: 

a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

 

P. Security Provisions 

1. All Contractors employees shall use a single means of access and egress at one 

time as shown on the logistics plans, except in case of emergency, to be 

designated by the Construction Manager.  

2. Each Contractor and each Subcontractor shall require his employees, while on 

the job site, to wear, in a conspicuous location, a photo I.D. badge bearing the 

name of the employee and contractor. The badges of each contractor shall be 

numbered consecutively. An up-to-date list of all I.D. badges, indicating the 

name and number for each employee, shall be furnished to the Construction 

Manager.  
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1.10 WORK HOURS & SEQUENCE   

A. Summer work starts June 28th, 2022 and through August 27th, 2022. All other dates are 

considered part of the normal school year. Normal Working Hours during summer 

months are from 7:30 am to 3:30pm Monday through Friday. Normal Working Hours 

during the school year are also 7:30am to 3:30pm unless otherwise directed by the 

construction manager. At times the contractor will be required to work 3:30pm to 

10:00pm Monday through Friday in order to provide quite conditions for the owner.  

Contractors will be required to work additional Work Hours from 3:30pm to 9:00pm 

(second shift) to meet the milestone schedule as indicated in spec section 01 11 00 at 

no additional cost to the Owner (pending school district approval from the town of 

Clarkstown). If Contractors are required to coordinate and perform work simultaneously 

with other Contractors, such work shall be performed during the Normal Working 

Hours. Contractors are required to work these hours as part of the base bid in order the 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid. Saturday and Sunday work 

hours are available from 8am to 9pm upon request for make-up time only (see section 

C below - pending school district approval from the town of Clarkstown).  

B. Mandatory clean up period. From August 27th to Labor Day contractors shall clean up 

all interior and exterior areas for school commencement.  

C. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 

scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work.  

D. If a contractor is delayed per fault of their own and is required to work Saturdays and 

Sundays for makeup time during the month of August and beyond, to maintain project 

schedule. All costs for CM, Architect and district personal related to this 3rd shift 

request will be charged to the contractor at a combined rate for all at $3,000 per 8hr 

shift. Sundays and holiday work to make up time will also be charged to the contractor 

for CM, Architect and Owner coverage at combined rate of $4,500 per 8hr shift.  The 

Contractor will be back charged fees for the District, Architect, and CM related to these 

additional work hours.  

E. The shifts noted above are not considered overtime or premium time hours.  

F. Contract summaries will provide start and end date for each contractor.  

G.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 
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cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all -3rd shift, overtime, weekend and/or holiday work required to meet 

the Project Master Schedules shall be incorporated in the respective Prime 

Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 

stated in section 1.9 D for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

H. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 8PM weekdays upon approval by owner and city work hour 

restrictions (per school). These operations shall not create a disturbance to 

neighboring properties. 

I. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 
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Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

Contractor is to use the provided site logistics plans as a minimum standard. 

The contractor is required to provide their own coordinated site logistics 

plan and update as required throughout construction.  

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. If a discrepancy is founds between the contract drawings and 
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specifications,  the more costly assembly shall take precedent unless otherwise 

directed by the architect.   

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1 PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. Applicable Specification Sections, including, but not limited to: Specification 

Divisions 00 through 34 inclusive.  

2.2 SPECIAL NOTES  

 

1. The Site work contractor shall employ an independent Land Surveyor, 

licensed to practice in the state of New York, for the duration of the 

work, to certify the accuracy of the survey work. At Mobilization the 

SW-01 Contractor shall employ their land surveyor to collect control 

points (benchmarks) and furnish a survey to the construction manager 

for coordination with the owners’ vendors and other prime trades.  

 

2. Site work contractor is responsible for all rock removal, cuts/fills to 

bring the site to the correct elevation.  

 

3. All Trenching is by the SW-01 contractor. If required EC shall install all 

conduit and warning tape for underground electrical utilities. SW-01 

to coordinate with EC-01 for trenching scope.  
 

4. Site work contractor is to provide warning tape for all new buried 

water, gas, storm water, or sewer line utilities. Only warning tape of 

electrical utilities is by EC-01. Construction manager is to inspect 

installation of warning tape before backfilling of utilities.  
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5. The Site Work Contractor is responsible for all existing subgrade cuts 

and import as required to achieve specified elevations. Any surplus 

material, clearing debris, tree pruning debris, etc. are required to be 

removed from the site and legally disposed.  

 

6. No import recycled materials will be allowed.  
 

7. All stormwater protection, silt fence, erosion control, SWPPP 

maintenance/compliance etc. is by the site contractor. The engineer 

will perform weekly SWPPP inspections and issue reports on their 

findings. Should any SWPPP non conformances be identified. The site 

contractor will be required to correct said non conformances within 

the day of notification.  
 

8. All Staging area work necessary (laydown areas, access roads, parking 

areas, site fence enclosure, etc.) is by the site work contractor. Site 

work contractor is to reference the logistics plans located in the 

contract drawings as a minimum standard. Site work contractor will be 

required to provide a logistics plan for approval prior to commencing 

work. The contractor is to include in their bid for all fencing 

around the work are to receive temporary privacy fence screens. 

This includes existing fence to remain during construction. See 

logistics plan.   

 

9. Site work contractor to hire a utility survey company to map out all 

onsite utilities (both public and private) at locations of new work and 

locate on map/drawing by NYS licensed Surveyor to be provided to 

construction manager.   

 
 

10. As-built drawings showing underground drain structures/basins, water 

lines, electrical, conduits/boxes, will be completed by the site 

contractor and digital USB copy provided to the owner at the 

conclusion of the project. Contractor will be required to turn over 2 

hard copies of these documents as well.  

3 EXECUTION  

3.1.1.1 WORK SEQUENCE 
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A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. Contractor is to submit request for shutdown form located 

in the contract specifications.  

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors are to review other prime contractors’ scope shown in the 

REVplans and specifications in the online plan room to completely understand their 

responsibility to coordinate their contract work with other primes in efforts to meet the 

project schedule and for a complete operational system or area or work.  

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  
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K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. Each prime contractor is responsible to provide and install temporary chain link fence 

around their own stored equipment and dumpsters on site per spec section 013150-

1.7A 

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

3.1.1.2 CONTRACT No.1 SITE WORK (SW-01) – PRIME CONTRACT FOR SITE WORK AT  

B. Nanuet High School  - Sitework  

C. Barr Middle School – Sitework  

D. Miller Elementary School – Sitework  

E. Highview Elementary School – Sitework  

1. Project Site Superintendent: Site work contractor shall provide one (1) full time, non-working 

Project Site Superintendent while any work related to this Contract is being performed. 

Superintendent shall be responsible for the daily activities of this Contract and work closely 

with the Construction Manager and the other Prime Contract Superintendents/Foremen, in a 

manner that best promotes the objectives of the Project.  

a. Superintendent shall be on-site while Contractor’s own forces, and/or subcontractors 

are performing work on the Project Site; also, while other Prime Contracts are 

installing work, or require the coordination of work related to this Prime Contract, 

and/or as requested by the Construction Manager.  

b. Superintendent shall be the same individual throughout the duration of the Project.  

c. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

d. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  
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2. Project Foreman: Site work contractor shall provide at least one (1) full time Project Foreman 

during each shift of work at each school; Foreman shall be able to make binding decisions, 

as they relate to the daily activities of their crew, as related to achieving the goals of the 

Project.  

3. Site Communications: Site work contractor shall provide Project Superintendent with a 

mobile phone, all costs and service charges shall be paid for by Site work contractor; provide 

Construction Manager with contact number(s).  

4. SW Contractor shall confirm all invert elevations shown on contract drawings prior to 

submitting shop drawings for approval. All shop drawings shall show the proper invert 

elevations for a complete and operational drainage system.  

5. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone with answering machine, fax 

and e-mail. Contact information shall be provided to the Construction Manager.  

a. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

6. Scope of Work: Work of the SW Contractor includes, but is not limited to, the following:  

a. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. 

b. There is work shown on the drawings for the utilities  scope to be installed by this 

contractor during this phase.  

c. A

ll demolition and new site work scope indicated in Contract Documents, including  

removal and legal disposal off site. Including but not limited to all trees, shrubbery, 

rocks, unsuitable soil, pavement/asphalt, waterproofing, parking, tennis courts, and 

accessories at no cost to the owner and as indicated in the construction documents. 

d. All necessary site work scope to accommodate the work of others related to the 

completion of the site work scope.  

e. All site concrete repair included in the base contract as indicated in Contract 

Documents. 

f. The SW Contractor shall provide and install adequate protection to adjacent 

areas of construction work. 

g. SW Contractor shall conform to phasing and sequencing of site work as shown 

on phasing drawings. Any deviation shall be clearly indicated and defined in the bid 

proposal. See the Preliminary Schedule. coordinated with the Construction Manager. 

See Preliminary Schedule.  

h. Work delineation between building and site is indicated on the Contract 

Drawings.  
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i. For work performed between June 28, 2023 and August 27, 2023, SW 

Contractor shall do the following: 

j. At the start of each work day, SW Contractor shall maintain access to the 

building at all times. Coordinate with Construction Manager for any changes to 

building access due to site work.  

k. F

or work performed from August 27, 2023 to September 3, 2023, SW Contractor shall 

do the following: 

l. Maintain clear and debris free access to the building. Remove any tripping 

hazards.  

m. Prime Contract shall understand that Site Work may require work to proceed while 

school will be session; all cost associated with this sequence shall be incorporated 

into the Bid.  

n. Environmental Protection: Provide protection, and conduct construction in ways and 

by methods that comply with environmental regulations and that minimize possible 

air, waterway, and subsoil contamination or pollution or other undesirable effects.  

o. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

p. Provide dust control while the Work of this Contract is being performed. Means and 

methods are not limited to water tank trucks and other water dust control measures 

to control airborne particles. Limit situations that may create dust contamination 

while Work of this Contract is idle. Provide all demolition as indicated in the 

Construction Documents, or required for Work of this Prime Contract:  

q. Coordinate all demolition with Hazardous Materials documents. Coordinate with all 

other Prime Contracts regarding removals required for the Project. Demolition of a 

system shall mean any and all components removed in their entirety, to the point of 

origin, source or substrate 

r. Provide cut and patch work related to that of this Prime Contract, and at those areas 

specifically identified in the Construction Documents, regardless of trade creating the 

area to be patched. 

s. Each Prime Contract is responsible for all other respective cutting and patching 

required of their installations (refer to Section 017329 for further information).  

t. Provide all miscellaneous supports for items or equipment installed under this Prime 

Contract, and as coordinated with other Prime Contracts for metal strapping and/or 

wood blocking for installation of EC and PC Work related to site work. 

u. Final connection of utilities to equipment provided by this Prime Contract, are by EC, 

MC and/or PC, unless noted or assigned otherwise.  

v. SW Contractor shall coordinate with Site Work MEP and shall provide all necessary 

work required to complete the MEP Site Work. The work includes but not limited to 

trenching for conduit, concreting, light pole concrete bases, back filling etc. 
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w. Substantial Completion: Clean all SW Contractor installations and provided 

equipment at the time of Substantial Completion or as directed by Construction 

Manager.  

x. Refer to Division 00 Section “Project Forms” and make use of these forms for the 

installation and coordination of the Work. These forms are included to assist this 

Prime Contract with coordinating the installation of Work by others prior to 

enclosing and/or finishing work. Owner will not compensate Prime Contract for work 

not properly coordinated that result in added work, or removal of work. Secure the 

proper signatures or acknowledgements, as indicated, prior to installing/completing 

the Work.  

y. Coordinate all the preceding requirements, accordingly, with all applicable Alternates 

indicated in Section 012300 “Alternates”.  

z. Submission of all required closeout documentation and final application for payment 

no later than November 26, 2023. 

aa. Provide all pavement striping shown.  

bb. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to 

these specifications, the contractor is required to review all specifications included in 

the overall contract that may contain related scope or detail for this specific contract.   

 

1. All Division 00 and 01 – Procurement and Contracting Requirements & General 

Requirements.  

2. Division 02 – Existing Conditions  

3. Division 03 – Concrete  

4. Division 05 – Metals 

5. Division 31 – Earthwork  

6. Division 32 – Exterior Improvements 

7. Division 33 -  Utilities 

8. Division 34 -  Transportation 

 

F. Applicable Drawings : All drawings itemized below are to be provided complete by this 

Prime Contract, unless noted otherwise. In addition to these drawings, the contractor is 

required to review all drawings included in the overall contract that may contain related 

scope or detail for this specific contract.  

1. All “HS-C, MES-C, BMS-C, HES-C”, drawings.  

 

7. Supplemental Temporary Facilities and Controls by SW Contractor include, but are not 

limited to:  
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a. Waste Disposal Facilities: See Subparagraph 1.7.N of this Section 

b. Snow and Ice Removal: Provide removal of snow and ice until Substantial 

Completion of the Project, or as required to avoid delays in the Schedule.  

c. Removal includes temporary roadways, Owner provided contractor parking 

areas, staging areas, remote staging areas, sidewalks, exterior temporary ramps 

and stairs within the construction and staging area.  

d. Removal shall include open areas of the Project building that is under 

construction, including, but not limited to: SOG, SOD and roof deck areas.  

e. Temporary Barricades: Provide, maintain and eventually remove all temporary 

barricades per OSHA Regulations, Industry Standards, or as indicated in the 

Construction Documents. These include, but are not limited to, the following 

areas:  

f. isolate site renovation areas.   

g. Temporary Sanitary Facilities: Provided by each contractor.  

h. Provide all shoring required for Work of this Prime Contract, including but not 

limited to;  

i. Cutting or altering of existing construction.  

j. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

k. Maintain temporary chain link fencing with driven posts in the ground and 

Yodock or approved equal barricading to keep unauthorized persons away from 

excavations and hazardous areas for which this Prime Contract is responsible.  

l. Traffic Controls: Provide flagman while any operations of this Prime Contract 

interfere with traffic flow on adjacent roadways, active parking lots and while any 

pedestrian traffic is entering the area or parking lots.  

m. See Specification 013150 Safety & Health for further detailed information.  

 

 

END OF SECTION 01 12 01 
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SECTION 01 12 02 – CONTRACT SUMMARY – BE-01 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 

the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements.    

B.  

1. Building Envelope Contract  BE # 01:  The Building Envelope Contractor shall 

be selected based on the bid procedure as described in the Bid Documents.   

C.  

1) Work related to drawings: (In addition to these drawings, the 

contractor is required to review all specifications included in the overall 

contract that may contain related scope or detail for this specific 

contract.) 

a) Nanuet High School  

b) Barr Middle School  

D.  

 

1. Contract Bidders are responsible for trade work coordination and are not 

limited to the drawings listed below.  
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a. Bid Package Contract No. 01 - Building Envelope: All work related to 

building envelope construction includes but is not limited the following 

items: (Refer to the Contract Documents for full scope of work.)  

1) Exterior abatement, temporary protection, barriers, scaffolding, 

structural steel; masonry work, including but not limited to brick 

pointing, stitching, scrape and paint existing lintels, stone caps, stone 

repair and joint sealing, and new window screens at existing, work 

applies to  all schools as described in the contract documents.  

2) Abatement:  All Asbestos and Lead Abatement on Abatement 

Drawings (ASB Series) associated with the contract scope, and all 

abatement associated with roofing scope.  The work shall be 

performed by a qualified Abatement Contractor, as per specification 

028200 and ASB Series drawings.  There is no separate Abatement 

Contract. 

3) All work related to drawings; (In addition to these drawings, the 

contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this 

specific contract.)  

1.3 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

DEFINITIONS  

E. Building Site: The Building Site shall be defined in the Construction Documents, as the 

building footprint, and all related construction within a five-foot (5’0”) distance of the 

building’s exterior face, unless noted or assigned otherwise. Coordinate with specific 

exceptions to the 5’0” limit indicated within each Scope of Work outline.  

F. Permanent Enclosure: As determined by the Architect: permanent or temporary roofing 

is complete, insulated, and weathertight; and all openings are closed with permanent 

construction or substantial temporary closures. All cost associated with failure to 
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maintain described installations that result in any damage or contamination to the 

Owner’s property, shall be borne by the Prime Contract responsible for the installation.  

1.4 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.5 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2009, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Multiple Prime Contractors, the 

Construction Manager shall update the Project schedule, incorporating the activities of 

the Owner, Architect, and Multiple Prime Contractors on the Projects, including activity  

sequences and durations, allocation of labor and materials, processing of Shop Drawings, 

Product Data and Samples, and delivery and procurement of products, including those 

that must be ordered will in advance of construction. The Project schedule shall include 

the Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 

areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 

1.6 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CONTRACT SUMMARY 01 12 02 - 4 

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Seismic Requirements: Prime Contracts are to be aware that the building(s) is located 

within a Seismic Zone indicated in the documents and shall provide installations in 

compliance with all related code requirements.  

D. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

E. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 

the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  
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b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Preliminary Schedule” and “Project Management and Coordination” 

for requirements related to meetings and schedules.  

H. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  

1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

I. Testing and Inspections by Owner: The Owner shall employ an independent qualified 

testing and inspection agency for monitoring on-site soils analysis (excluding top soil 

analysis), soils compaction, cast-in-place concrete, asbestos and lead abatement 

monitoring and Special Inspections indicated in the Construction Documents (refer to 

Division 01 “Quality Requirements” and/or Statement of Special Inspections” for 

additional specific information)  
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1. Prime Contractor shall give one week notice as to commencement for these 

requirements. Once underway, Prime Contractor shall coordinate with the 

Construction Manager and give 48 hours’ notice as to test(s) required, by Owner’s 

Agency, and further verify the need 24 hours in advance. Full cooperation and 

coordination is expected of all Contractors and their personnel with the Owner’s 

Testing Agency in fulfilling test requirements; provide all data and materials 

requested for required reports.  

2. Other than with regard to compliance with state and federal laws, the testing 

agency holds no execution authority other than to provide test results. Should 

testing indicate a discrepancy or non-compliance during execution of the Work, the 

Testing and Inspection Agent shall promptly notify the Construction Manager and 

Project Superintendent of such; however, the Prime Contract shall bear full 

responsibility for making any decision with regard to proceeding with, or stopping, 

the Work.  

3. This assignment of Testing and Inspection responsibilities shall take precedence 

over any respective responsibilities that are indicated otherwise in the Construction 

Documents.  

J. Testing by Others: All testing requirements not listed in preceding “Testing & Inspections 

by Owner” or otherwise identified in Division 01 “Quality Requirements” and/or 

“Statement of Special Inspections” shall be the responsibility of the Prime Contract 

providing the respective Work as indicated in the Construction Documents.  

1. The respective Prime Contract shall have performed testing requirements indicated 

in individual Specification Sections which may inadvertently indicate “Owner to 

provide,” which are not identified in preceding paragraph “Testing & Inspections by 

Owner”.  

2. Prime Contractor shall submit their Testing Agency qualifications to the Architect 

for approval prior to any test being performed. Construction Manager shall be given 

48 hours’ notice of any test/inspections to be performed by Prime Contractor’s 

Testing Agency. 24- hour notification shall be given to the Construction Manager 

for test/inspections requiring his/her presence; 72-hour notification shall be given 

to the Architect for test/inspections requiring his/her presence.  

3. Determinations required of the Architect shall be anticipated by the Prime 

Contractor to allow ample time for inspection, investigation and reporting.  

K. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 
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areas, stock piles and egress related to all work, included phased construction 

within 30 days of award. 

2. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

L. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

M. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  

N. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  
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a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 

Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

O. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area 

of their respective contracts. Each area of construction shall be wiped clean of all 

construction dust and debris prior to turnover to the Owner.  
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P. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and 

specifications.  

1.7 Project Schedule. The nature of this project is to complete all the work listed as Phase 3 

in the schedule by the Project Closeout Dates specific to each Prime Contract as 

listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

A. Bids Received:  1/19/2023 

B. Anticipated Notice to Proceed:  2/8/2023 

C. Submittals: The following items are to be submitted within 60 business days after Notice 

to Proceed unless otherwise noted: 

1. Submittal List and Submission Schedule – 15 days after NTP  

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items – 30 days after NTP 

5. Schedule of Values and Key Submittal List – 15 days after NTP  

D. Mobilization:  4/3/2023  

E. Substantial Completion and Project Closeout:  8/11/2023 

 

1. Building Envelope  

a. Façade  

1) Substantial Completion:  August 11, 2023. 

2) Project Closeout:  October 31, 2023. 

1.8 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  
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A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  
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4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  
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1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Temporary YODOCK Barriers: Provide new materials whenever possible; undamaged, 

previously used materials, in serviceable condition, may be used if approved by the 

Construction Manager. Refer to the respective Specification Section when selecting 

materials and provide similar materials suitable for intended use.  

K. Relocation of YODOCK Temporary Barrier: In the event a Prime Contractor requires 

relocation of a temporary barrier, Prime Contractor requiring relocation shall do so and 

shall protect all personnel in the work area during the relocation.  

1. Initial installing Prime Contractor shall coordinate the location of barriers with other 

Prime Contracts, prior to placement of the barrier.  

2. If a barrier must be located such that it will interfere with another’s work, the 

Contractor requiring the work now interfered with shall relocate the barrier as 

required to install his work.  

3. Coordinate with Construction Manager.  

L. Termination and Removal of YODOCK Barriers: Remove each temporary facility when it 

can be replaced by the authorized permanent facility no later than Substantial 

Completion, or as directed by the Architect and/or Construction Manager. Complete or 

restore permanent facilities that may have been delayed due to interim use of a 

temporary barrier or condition.  

M. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

Preliminary Schedule and approved Project Master Schedules. All temporary power 

equipment shall comply with all applicable codes and regulations. 

1. In all other schools in this phase 2, known as NHS & BMS have local electrical 

panel replacements, therefore each prime contractor and their sub-contractors 
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are required to provide their own generator power for equipment and lighting 

to perform their work during these times with no additional cost to the owner.  

N. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 

construction and demolition debris refers to discarded materials generally 

considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

O. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

1. Temporary Sanitary Facilities: 

a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.9 WORK HOURS & SEQUENCE   

A. Summer work starts June 27th through August 23rd for 2023. The Summer working 

hours are from 7:00am to 9:30pm. There is no additional cost to the owner for working 
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the hours of 3:30pm through 9:30pm or on Saturdays and holidays during the Summer.  

B. NOTE: Masonry Projects may commence during the school year. Working hours 

are to be 7:00AM – 4:00PM. There will be black-out periods for testing where 

work cannot commence. The contractor is expected to request these dates from 

the CM and integrate into their milestone schedule.   

C. Work performed during cold weather shall follow cold weather masonry 

procedures as outlined in Division 03 of the contract specifications.  

D. Building Envelope Contractor (BE) may not perform any abatement, grinding of 

masonry joints, saw cutting, or otherwise high noise level disruptive work during 

school hours. This work must be performed second shift and shall be incorporated 

in to the contractor’s bid. Non-disruptive work such as masonry repointing, lintel 

installation, re-flashing, etc. may be performed during the school day. BE 

contractor is required to submit a schedule and work plan to the CM for approval 

of work to be performed during the school day. All work to be performed during 

the school day is at the CM’s sole discretion.  

E. Contractors can start working on site to investigate for work within 30 days of execution 

of contract, to the extent permitted by contract. If Contractors are required to 

coordinate and perform work simultaneously with other Contractors, such work shall be 

performed during the Normal Working Hours. Contractors are required to work these 

hours as part of the base bid in order the complete their contract work by the 

designated Substantial Completion and Final Completion end dates as indicated on the 

Invitation to Bid. Saturday and Sunday work hours are available from 8am to 9pm upon 

request for make-up time only (see section D below).  

F. Mandatory clean up period - From August 24th, 2023 to August 31st , 2023.  

G. Contractors are required per contract to fully staff each project site during the work 

shifts stated above with the required manpower to complete their work within the 

allowed scheduled time frame. Contractors are required to provide a 72-hour advanced 

request to the Owner via the Construction Manager for any Saturday work. Exterior 

weekend work is subject to city noise ordinance.  If a project schedule delay has been 

caused by the fault of the contractor, the contractor is required to provide Sunday shift 

to make up the project schedule. All costs for CM, Architect and district personal related 

to this shift request will be charged to the contractor at a combined rate for all at 

$3,000 per 8hr shift.  

H. Contract summaries will provide start and end date for each contractor.  

I.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 
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cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all -overtime, weekend and/or holiday work required to meet the Project 

Master Schedules shall be incorporated in the respective Prime Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional –or overtime and/or weekend workforce until situation is 

rectified, to the satisfaction of the Architect and Construction Manager, at no 

additional cost to the Owner, however subject to charges as stated in section 1.8 

C for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

J. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

K. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 
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1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

3. ALL DUMPSTERS MUST BE FENCED IN. NO EXCEPTIONS.  

 
1.11 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 
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PART 2 - SCOPE OF WORK  

2.1     MULTIPLE PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

2.2 All “G, ASB, S, & A” drawings related to Nanuet High School and Barr Middle School 

building envelope are the responsibility of this contract. This includes exterior clay 

masonry, lintels, and sunshades. The HS security addition is not part of the BE contract  

2.3 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

E. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this specific contract.  

1. Divisions 00 and 01 – Procurement and Contracting Requirements & General 

Requirements.  

2. Division 02- Existing Conditions  

3. Division 04 Masonry 

4. Division 05 Metals 

5. Division 07 – Thermal and Moisture Protection 
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F. Applicable Drawings : All drawings itemized below are to be provided complete by this 

Prime Contract, unless noted otherwise. In addition to these drawings, the contractor is 

required to review all drawings included in the overall contract that may contain related 

scope or detail for this specific contract.  

1. All “G”, “HS-ASB”, & “BM-ASB” drawings  

2. HS-S001, HS-S102, HS-S104, HS-S501 

3. BM-S001, BM-S101, BM-S102, BM-S501 

 

 

PART 3 - EXECUTION  

3.1 WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors are to review other prime contractors’ scope shown in the 

contract drawings and specifications and completely understand their responsibility to 
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coordinate their contract work with other primes in efforts to meet the project 

schedule and for a complete operational system or area or work.  

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

 

A.  CONTRACT No. 01 BUILDING ENVELOPE (BE) – GENERAL CONSTRUCTION PRIME 

CONTRACT FOR FAÇADE REPAIR AT NANUET HIGH SCHOOL AND BARR MIDDLE 

SCHOOL, REPAIR WORK, WATERPROOFING, MASONRY REPOINTING AND BRICK,   

REPAIRS AND FAÇADE RESTORATION, ABATEMENT. Project Site Superintendent: BE 

Contractor shall provide one (1) full time, non-working Project Site Superintendent while 

any work related to this Contract is being performed. Superintendent shall be 

responsible for the daily activities of this Contract, and work closely with the 
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Construction Manager and the other Prime Contract Superintendents/Foremen, in a 

manner that best promotes the objectives of the Project.  

1. Superintendent shall be on-site while Contractor’s own forces, and/or 

subcontractors are performing work on the Project Site; also, while other Prime 

Contracts are installing work, or require the coordination of work related to this 

Prime Contract, and/or as requested by the Construction Manager.  

2. Superintendent shall be the same individual throughout the duration of the Project.  

3. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

4. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: BE Contractor shall provide at least one (1) full time Project Foreman 

during each shift of work per school; Foreman shall be able to make binding decisions, 

as they relate to the daily activities of their crew, as related to achieving the goals of the 

Project.  

C. Site Communications: BE Contractor shall provide Project Superintendent with a mobile 

phone, all costs and service charges shall be paid for by BE Contractor; provide 

Construction Manager with contact number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone with answering machine, 

fax and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: Work of the BE Contractor includes, but is not limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes developing and submitting the Project Master Schedule for 

this contract scope of work. 

2. All demolition, including window removal, and new roofing scope indicated in 

Contract Documents, including removal and legal disposal off site of all existing 

ballast. Includes all new roofing insulation, tapered and otherwise, ladders, roof 

hatches, wood blocking, roof metal and accessories, miscellaneous masonry work 

and miscellaneous steel as indicated in Contract Documents. Includes new roof 

drain strainers, clamps and hardware at existing roof drains to remain. Includes new 

pipe supports for roof-mounted conduit and piping scheduled for removal and 

replacement by others. 

3. All necessary roofing scope to accommodate the work of others, including cutting 

roof deck following mark out by others, installation of blocking as needed, and 
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installation of roof drains, curbs, rails and pipe portals supplied by others and 

flashing of all new roof drains and roof drain retrofits, curbs, rails and pipe portals 

supplied by others. 

4. All interior scope related to window installation shall include  patching and painting 

of existing walls, wood blocking for window shades, all replacement and repair of 

window sills. 

5. All structural deck repair and roof steel supports included in the base contract as 

indicated in Contract Documents.  

6. If required and approved by Allowance Authorization, repair of additional existing 

roof deck to Architect’s specifications. 

7. The BE Contractor shall provide and install adequate protection to adjacent areas of 

construction work and over any removed portions of work where the building is 

required to be protected from weather. 

8. BE Contractor shall conform to phasing and sequencing of Windows, Façade, and 

Roof Replacement  Repairs.. Any deviation shall be clearly indicated and defined in 

the bid proposal. See the Preliminary Schedule. coordinated with the Owner. See 

Preliminary Schedule.  

9. Work delineation between building and site is indicated on the Contract Drawings.  

10. Provide all Asbestos and Lead Abatement as indicated in the Construction 

Documents; provide all weather tight temporary enclosures as required to maintain 

security, and to protect existing conditions, at all times.  

a. Post Building(s) as required by regulatory agencies.  

b. Coordinate with Life Safety Plans, Elevation Plans, and Hazardous Materials 

documents for areas of the existing building(s) that contain Asbestos, Lead, 

and other components, and coordinate removals accordingly.  

c. Building piping shall have asbestos insulation abated as shown on the contract 

documents prior to demolition operations. Coordinate with plumbing 

contractor (PC). 

d. Provide all roofing abatement (Lead and Asbestos); coordinate with roofing 

subcontractor and other Prime Contracts. 

11. For work performed between March, 2023 and August, 2023, BE Contractor shall do 

the following: 

a. At the start of each work day, BE Contractor shall completely cover all furniture 

in classrooms and spaces immediately below or adjacent to areas for work for 

that day with plastic sheeting. Approximately two (2) hours before the end of 

the work day, BE Contractor shall check all spaces and clean up any loose 

material that may have fallen in classrooms below, including the repair of 

ceilings, if necessary. Following cleanup, plastic sheeting shall be folded up so 

as not to deposit debris on furniture and disposed of. Cleanup (if necessary) 

and removal of plastic sheeting shall be completed not less than one (1) hour 

prior to end of work day, allowing custodial staff time to perform regularly 
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scheduled cleaning and maintenance in these spaces before the end of their 

shift. 

12. BE Contractor shall do the following: 

a. At the start of a new work area, BE Contractor shall completely cover all 

furniture in classrooms and spaces immediately below or adjacent to the work 

area with plastic sheeting. Upon completion of that work area, BE Contractor 

shall check all spaces and clean up any loose material that may have fallen in 

classrooms and spaces below. Following cleanup, plastic sheeting shall be 

folded up so as not to deposit debris on furniture and disposed of as per 

regulations.  

13. This Prime Contract shall understand that all related activities for this scope may 

require work to proceed while existing systems are required to be maintained; all 

cost associated with this sequence shall be incorporated into the Bid.  

14. Environmental Protection: Provide protection, and conduct construction in ways and 

by methods that comply with environmental regulations and that minimize possible 

air, waterway, and subsoil contamination or pollution or other undesirable effects.  

a. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

15. Provide dust control within delineated building site while the Work of this Contract 

is being performed. Limit situations that may create dust contamination while Work 

of this Contract is idle. ALL POWER TOOLS MUST HAVE VACCUME 

ATTACHMENTS.  

16. Provide all demolition as indicated in the Construction Documents, or required for 

Work of this Prime Contract:  

a. Coordinate all demolition with Hazardous Materials documents. Coordinate 

with all other Prime Contracts regarding removals required for the Project. 

Demolition of a system shall mean any and all components removed in their 

entirety, to the point of origin, source or substrate. 

17. Provide cut and patch work related to that of this Prime Contract, and at those areas 

specifically identified in the Construction Documents, regardless of trade creating 

the area to be patched.  

a. Each Prime Contract is responsible for all other respective cutting and patching 

required of their installations (refer to Section 01 73 29 for further 

information).  

18. Provide all miscellaneous wood blocking, shimming and supports for items or 

equipment installed under this Prime Contract, and as coordinated with other Prime 

Contracts for metal strapping and/or wood blocking for installation of MEP contract 

Work.  

19. Final connection of utilities to equipment provided by this Prime Contract, are by 

MEP contracts, unless noted or assigned otherwise.  
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20. Substantial Completion: Clean all BE Contractor installations and provided 

equipment at the time of Substantial Completion or as directed by Construction 

Manager.  

21. Refer to Division 00 Section “Project Forms” and make use of these forms for the 

installation and coordination of the Work. These forms are included to assist this 

Prime Contract with coordinating the installation of Work by others prior to 

enclosing and/or finishing work. Owner will not compensate Prime Contract for 

work not properly coordinated that result in added work, or removal of work. Secure 

the proper signatures or acknowledgements, as indicated, prior to 

installing/completing the Work.  

22. Coordinate all the preceding requirements, accordingly, with all applicable 

Alternates indicated in Section 01 23 00 “Alternates”.  

F. Supplemental Temporary Facilities and Controls by BE Contractor include, but are not 

limited to:  

1. Waste Disposal Facilities: See Subparagraph 1.7.N of this Section. 

2. Snow and Ice Removal: Provide removal of snow and ice until Substantial 

Completion of the Project, or as required to avoid delays in the Schedule.  

a. Removal includes temporary roadways, Owner provided contractor parking 

areas, staging areas, remote staging areas, sidewalks, exterior temporary ramps 

and stairs within the construction and staging area.  

b. Removal shall include open areas of the Project building that is under 

construction, including, but not limited to: SOG, SOD and roof deck areas.  

3. Temporary Barricades: Provide, maintain and eventually remove all temporary 

barricades per OSHA Regulations, Industry Standards, or as indicated in the 

Construction Documents. These include, but are not limited to, the following areas:  

a. Roof openings/penetrations.  

b. To isolate Abatement areas.  

c. To isolate renovation areas.  

d. Floor openings/penetrations, including stairwells.  

e. Installation shall be insulated if temporary heat or cooling is being employed.  

4. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and eventually 

remove all temporary installations per OSHA Regulations, Industry Standards, or as 

indicated in the Construction Documents. Provide fire rated assemblies as required. 

Provide exit (panic bar/crash bar) devices at locations of egress. Coordinate 

locations with Construction Exiting Plan, Sequencing/Phasing Plans, and the 

Construction Manager. Temporary doors shall be constructed using 1/2’ plywood 

and 2x construction, equipped with hasps, locks, handle and latch mechanism, and 

spring or counter weight installed to allow door to close after opening. Permanent 

doors will not be used in temporary conditions. 

5. Temporary Heat: The existing heating system and ventilation system in the building 

area are not to be used for temporary heat or ventilation in construction areas.  The 
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contractor for General Construction must provide temporary heat in construction in 

construction areas.  Provide submittal for temporary heat strategy that states what 

equipment will be used and where fuel will be stored.  Fuel source cannot be 

located in the building.  Heaters with self-contained fuel sources are not allowed to 

be placed in the building. 

6. Temporary Window Openings: Window openings shall be enclosed using 2x 

construction, 1/2’ plywood, and reinforced polyethylene. Where window opening 

start at or near the floor, plywood shall be installed from finish floor to minimum of 

42” AFF; reinforced poly may be installed from this point up. Should contractor 

choose to install plywood across the entire opening, sufficient area will be installed 

with reinforced poly to allow emergency escape, if required, and to allow natural 

light into the work area.  

a. Installation shall be insulated if temporary heat or cooling is being employed.  

7. Temporary Exterior Wall Enclosure: Provide and maintain temporary enclosures for 

weather protection and security of the construction in progress up until completion 

of permanent installation specified. Enclosures shall protect the building from 

exposure, foul weather, other construction operations, and similar activities. Provide 

temporary weather tight enclosure for building exterior.  

a. Where heating and cooling is needed and permanent enclosure is not 

complete, provide insulated temporary enclosures. Coordinate enclosure with 

venting and material drying or curing requirements to avoid dangerous 

conditions and effects.  

b. Install tarpaulins securely; install fire retardant materials only.  

c. Where temporary wood enclosures exceed 100 sq. ft. in area, use fire retardant 

treated materials for framing and sheathing.  

d. All cost incurred to repair and/or replace materials damaged, due to the failure 

of BE Contractor to provide and maintain weather tight enclosure shall be 

borne by this Prime Contract. This includes any contamination of materials that 

may lead to the introduction of mold and mildew.  

e. Immediately notify the Construction Manager, in writing, as to damage to 

temporary enclosures by “others”; identify responsible party in the submission. 

Owner shall not be liable for damages caused by “others” if Prime Contract 

cannot identify responsible party.  

8. Temporary Sanitary Facilities: Provided by each contractor.  

9. Project Identification Sign(s) and Construction Access Control Sign(s): Provide sign(s) 

as indicated in the Construction Documents.  

a. Seek approval of all signs for text and graphics prior to fabrication via shop 

drawing submittal.  

b. Engage an experienced sign company to provide graphics for Project sign(s).  

c. Construct Project Identification Sign of high density 4’ x 8’ Sign-Grade plywood.  

d. Construct Construction Access & Control Signs of high density 4’ x 4’ Sign-

Grade plywood. 
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e. Install sign(s) per Construction Manager’s directive, or as indicated on Site 

Logistics Plan.  

f. Erect sign(s) on support of posts or framing of preservative treated wood.  

g.    Contractor identification signs will not be allowed outside the limits of the site 

perimeter fence. NUFSD – SITE SAFETY AND PROJECT INFORMATION 

REQUIREMENTS SIGNAGE 

1) Nanuet School District- Emergency contact name and telephone 

number xxxxxxx—xxxxx-xxxxxxx 

2) Nanuet work hours- Weekday 7AM-9PM Weekends per town 

requirements.  

3) Nanuet emergency contact number. Xxx-xxx-xxxx 

10. Existing Stair Usage: Use of Owner’s existing stairs in unoccupied areas will be 

permitted, provided that at Substantial Completion, stairs are restored to conditions 

existing before initial use.  

a. Provide photo documentation of existing stair conditions prior to use by all 

Prime Contracts. Document during use, and at completion of the Renovation 

Project in order to document any and all damage to the Owner’s property.  

b. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress. If, despite such protection, 

stairs become damaged, restore damaged areas so no evidence remains of 

correction work.  

11. Provide all shoring required for Work of this Prime Contract, including but not 

limited to;  

a. Cutting or altering of existing construction.  

b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

12. Maintain temporary fencing and barricading to keep unauthorized persons away 

from excavations and hazardous areas for which this Prime Contract is responsible.  

13. Traffic Controls: Provide flagman while any operations of this Prime Contract 

interfere with traffic flow on adjacent roadways.  

 

END OF SECTION 011200 
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SECTION 01 12 03 – CONTRACT SUMMARY – GC-01 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 

the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements.  

 General Contract:  The Interior Contractor shall be selected based on the bid procedure 

as described in the Bid Documents. Contract Bidders are responsible for (a) trade work 

coordination, (b) the scope contained in drawings listed below and (c) any and all 

additional scope specifically identified to be performed by the Interior Contractor in 

other Bid Packages in the Contract.  

 

a. Interior & Exterior Contract: All work related to Interior and exterior 

construction includes but is not limited to the following items: (Refer to the 

Contract Documents for full scope of work. 

 

1) Demolition, ACT, GWB, Plaster Ceiling, Painting, Patching, Flooring, 

exterior façade and window demolition, excavation, & abatement. 

New structure, concrete foundations, interior and exterior steel 

framing, and storefront systems, masonry and metal panel, and 

finishes.  

2) Work related to drawings: (In addition to these drawings, the 

contractor is required to review all specifications included in the overall 
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contract that may contain related scope or detail for this specific 

contract.) 

a) Nanuet Senior High School 

• Security Vestibule Project  

• Science Lab Renovation Project  

 

 

1.3 All “G, AS, S, & A” drawings related to Nanuet High School are the responsibility of this 

contract. It is the GC’s responsibility to review the MEP drawings to coordinate the GC’s 

portion of the work with MEP.  

1.4 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

E. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this specific contract.  

1. Divisions 00 and 01 – Procurement and Contracting Requirements & General 

Requirements.  

2. Division 02- Existing Conditions  

3. Division 03 – Concrete  

4. Division 04 Masonry 

5. Division 05 – Metals   

6. Division 06 – Wood and Plastics  

7. Division 07 – Thermal and Moisture Protection 

8. Division 08 – Openings  

9. Division 09 – Finishes 
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10. Division 10 – Specialties  

11. Division 11 – Equipment  

12. Division 12 – Furnishings  

13. Division 13 – Special Construction  

F. Applicable Drawings : All drawings itemized below are to be provided complete by this 

Prime Contract, unless noted otherwise. In addition to these drawings, the contractor is 

required to review all drawings included in the overall contract that may contain related 

scope or detail for this specific contract.  

1. All “G”, “HS-ASB”, & “HS-A” drawings  

2. HS-S001, HS-S101, HS-S301, HS-S501 

1.5 DEFINITIONS  

1.6 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.7 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2009, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Prime Contractors, the Construction 

Manager shall update the Project schedule, incorporating the activities of the Owner, 

Architect, and Multiple Prime Contractors on the Projects, including activity sequences 

and durations, allocation of labor and materials, processing of Shop Drawings, Product 

Data and Samples, and delivery and procurement of products, including those that must 

be ordered will in advance of construction. The Project schedule shall include the 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CONTRACT SUMMARY - GC-01 01 12 03 - 4 

Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 

areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 

1.8 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

D. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 
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the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

E. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

F. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Preliminary Schedule” and “Project Management and Coordination” 

for requirements related to meetings and schedules.  

G. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  
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1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

H. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 

areas, stock piles and egress related to all work, included phased construction 

within 30 days of award. 

2. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

I. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

J. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  
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7. Gc shall install heavy duty “Ram Board” or equivalent to protect new floor surfaces 

from damage until final cleaning and acceptance by owner.  

K. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 

Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  
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9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

L. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area 

of their respective contracts. Each area of construction shall be wiped clean of all 

construction dust and debris prior to turnover to the Owner.  

M. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and 

specifications.  

1.9 Project Schedule. The nature of this project is to complete all the work listed as Phase 2 

in the schedule by the Project Closeout Dates specific to each Prime Contract as 

listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

A. Bids Received:  1/19/2023 

B. Anticipated Notice to Proceed:  2/8/2023 

C. Submittals: The following items are to be submitted within 60 business days after Notice 

to Proceed: 

1. Submittal List and Submission Schedule –  15 days after NTP 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items – 30 days after NTP  

5. Schedule of Values and Key Submittal List –  15 days after NTP 

D. Mobilization: 4/3/2023 

E. Substantial Completion and Project Closeout:  Per 01 11 00 Milestone Schedule  
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1.10 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  
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3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  
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I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Remove each temporary facility when it can be replaced by the authorized permanent 

facility no later than Substantial Completion, or as directed by the Architect and/or 

Construction Manager. Complete or restore permanent facilities that may have been 

delayed due to interim use of a temporary barrier or condition.  

K. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

Preliminary Schedule and approved Project Master Schedules. All temporary power 

equipment shall comply with all applicable codes and regulations. 

L. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 

construction and demolition debris refers to discarded materials generally 

considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CONTRACT SUMMARY - GC-01 01 12 03 - 12 

4. Joint-effort recycling by all Prime Contracts is encouraged. 

M. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

1. Temporary Sanitary Facilities: 

a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.11 WORK HOURS & SEQUENCE   

A. Unless otherwise approved by the Construction Manager, During the school days, Work 

is to be performed in this contract during the hours of 3:30pm to 10:00pm on 

weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. During School breaks, 

work is to be performed from 7:00am to 10:00pm. There is no additional cost to the 

owner for working the hours of 3:30pm through 10:00pm, or weekend work during the 

school year. Any work done during these times MUST BE COMPLETED, CLEANED, AND 

TESTED AS NECESSARY FOR STUDENT OCCUPANCY BEFORE THE START OF THE NEXT 

SCHOOL DAY.  Contractors are required to schedule work during school breaks, school 

days off, and school holidays.  NOTE: Security vestibule workings hours are to be 

7:00AM – 4:00PM. There will be black-out periods for testing where work cannot 

commence. The contractor is expected to request these dates from the CM and 

integrate into their milestone schedule.   

B. Summer work starts June 28th through August 23rd for 2023. The Summer working 

hours are from 7:00am to 9:30pm. There is no additional cost to the owner for working 

the hours of 3:30pm through 9:30pm or on weekends and holidays during the Summer.  

C. Contractors are required to start working on site within 30 days of execution of 

contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 
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Completion end dates as indicated on the Invitation to Bid.  

D. Mandatory clean up periods - From August 24th, 2023 to August 31st , 2023 and August 

30th , 2023 to September 6th, 2023, contractors shall clean up all interior and exterior 

areas.  

E. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 

scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work. If a 

project schedule delay has been caused by the fault of the contractor, the contractor is 

required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 

All costs for CM, Architect and district personal related to this 3rd shift request will be 

charged to the contractor at a combined rate for all at $3,000 per 8hr shift.  

F. The shifts noted above are not considered overtime or premium time hours.  

G. Contract summaries will provide start and end dates for each contractor.  

H.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all overtime, weekend and/or holiday work required to meet the Project 

Master Schedules shall be incorporated in the respective Prime Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 

stated in section 1.10 E for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 
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staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

I. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

J. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 
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complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1     PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. All Specification Sections provided.  

3. All abatement drawings provided for reference. 

4. GC is responsible to install all required access hatches. GC to coordinate with 

MEP trades for locations and hatches.  

5. GC is responsible to install sleeves in foundation walls for penetrations by other 

prime contractors, MEP contractors to provide GC a written sketch showing 

exact height/locations with distance from column line and depth below 

finished slab within sufficient time for GC to install. If information is not 

provided in a timely manner by MEP, then core drilling is the responsibility of 

the affected contractor.     

6. GC will coordinate MEP opening sizes and locations (HVAC units, louvers, vents, 

etc) with MEP trades. Lintels for these openings are provided and installed by 

the GC. GC WILL BE REQUIRED TO PROVIDE CEILING SHOP DRAWINGS 

COORDINATED WITH MC & EC CONTRACTS  
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7. Fire alarm mag holds furnished and wired by EC, and will be installed on doors 

by GC.  

8. All new roof pipe pitch pockets are supplied and installed by GC. See MC 

drawings for coordination. All new roof curbs are supplied by MC and installed 

by GC. GC is to provide the required blocking for any roof curbs and flash with 

new roofing.  

9. The following components of the project are provided by the owner on a state 

contract. GC will be required to coordinate with these components and furnish 

work related to their installation:  

a. Roof top Units – GC to provide roofing and curb flashings.  

b. Science lab casework/ FF&E – GC to prep flooring and wall substrates, 

provide wall base as required around built-in furniture.  

 

PART 3 - EXECUTION  

3.1 WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   
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G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.  

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

3.5 CONTRACT No. 3 GENERAL CONTRACT (GC-01)– GENERAL CONSTRUCTION PRIME 

CONTRACT FOR INTERIOR WORKS AT CONTRACT AT NANUET SENIOR HIGH SCHOOL.   
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A. Project Site Superintendent: GC shall provide one (1) full time, non-working 

Project Site Superintendent while any work related to this Contract is being 

performed. Superintendent shall be responsible for the daily activities of this 

Contract and work closely with the Construction Manager and the other Prime 

Contract Superintendents/Foremen, in a manner that best promotes the 

objectives of the Project.  

 

B. Superintendent shall be on-site while Contractor’s own forces, and/or 

subcontractors are performing work on the Project Site; also while other Prime 

Contracts are installing work, or require the coordination of work related to this 

Prime Contract, and/or as requested by the Construction Manager.  

1. Superintendent shall be the same individual throughout the duration of the Project.  

2. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

3. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: GC shall provide at least one (1) full time Project Foreman during each 

shift of work at each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew, as related to achieving the goals of the Project.  

C. Site Communications: GC shall provide Project Superintendent with a mobile phone; all 

costs and service charges shall be paid for by GC; provide Construction Manager with 

contact number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone with answering machine, 

fax and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: Work of the GC includes, but is not limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes developing and submitting the Project Master Schedule for 

Interior works 

2. Provide all interior demolition as indicated in the Construction Documents, or 

required for Work of this Prime Contract:  

a. Coordinate all demolition with Hazardous Materials documents. Coordinate 

with all other Prime Contracts regarding removals required for the Project. 
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Demolition of a system shall mean any and all components removed in their 

entirety, to the point of origin, source or substrate. 

3. Provide all new ceiling systems and patching of existing ceilings, complete where 

indicated in Contract Documents. 

4. Contractor access doors furnished by the prime trade requiring access; installation 

of all access doors will be by contract GC. General contractor is to coordinate with 

other primes as to location and quantity of access doors to be installed at the 

appropriate time.  

5. The GC shall provide and install flooring protection at all schools prior to demolition 

to protect the owner’s property, and to accommodate storage of Owner property 

Flooring protection shall be 6 Mil plastic sheeting covered by Masonite hardboard 

of 1/8” thickness installed so as to cover entire floor area of designated spaces, with 

joints abutting one another and each joint fully taped with duct tape. At the 

conclusion of interior work, all interior work areas shall be cleaned and Masonite 

hardboard and plastic sheeting removed in order for the district to restore the 

classroom(s) and/or corridors. After the removal of Masonite and plastic sheeting, 

the exposed existing flooring shall be swept clean by the GC. 

6. The GC shall provide one (1) 45’ storage containers for the Owner’s use, to be 

placed as directed by the Owner. GC shall provide a Schedule of Values line item in 

the base bid for storage trailers. If Owner chooses not to utilize this provision, the 

value of the storage trailers shall be credited back to the Owner at the end of the 

project. 

7. This prime contractor shall provide ALL demolition and new construction of 

housekeeping pads for MEP contractors for all schools as shown on the contract 

documents. 

8. GC shall conform to phasing and sequencing of interior work as coordinated with 

the Owner. See Milestone Schedule  

9. Environmental Protection: Provide protection, and conduct construction in 

ways and by methods that comply with environmental regulations and that 

minimize possible air, waterway, and subsoil contamination or pollution or 

other undesirable effects.  

a. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

10. Provide dust control within delineated building site while the Work of this Contract 

is being performed. Limit situations that may create dust contamination while Work 

of this Contract is idle.  

11. Provide all Control Lines and Elevations as required. GC shall transfer lines and 

elevations to other locations as necessary.  

12. Provide cut and patch work related to that of this Prime Contract, and at those areas 

specifically identified in the Construction Documents, regardless of trade creating 

the area to be patched.  
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a. Each Prime Contract is responsible for all other respective cutting and patching 

required of their installations (refer to Section 01 73 29 for further information).  

13. Provide all access panels indicated, and those not indicated whereas inaccessible 

installations have been provided by this Prime Contract, located above hard ceilings 

or in walls.  Access panels required for MEP equipment accessibility are to be 

provided by the MEP contractors and installed by the interior contractor. Coordinate 

locations for panels with MEP contracts.  

14. Provide all prep/paint finishes as indicated in the Construction Documents.   

15. Provide finishes including, but not limited to; CMU, gypsum board assemblies, 

plaster, suspended ceiling systems, and all paint and finish systems including those 

on all surfaces adjacent to and damaged by renovation work during the Project.  

a. Provide all associated surface preparation for each finish included in this Prime 

Contract.  

b. Provide all plaster wall patch at all removal locations and any locations shown 

on the contract documents 

16. Provide all miscellaneous wood blocking, shimming and supports for items or 

equipment installed under this Prime Contract, and as coordinated with other Prime 

Contracts for metal strapping and/or wood blocking for installation of MEP  for 

interior Work.  

17. Provide through-penetration fire stop systems in unit masonry assemblies, gypsum 

wall construction, floor penetrations, and at all structural member penetrations as 

per contract documents. Contractor shall coordinate with all MEP contractors to 

complete the scope of work. 

18. GC is specifically reminded that there may be miscellaneous asbestos pipe 

insulation/fittings above some ceilings and inside wall areas. Contractor will 

investigate above the ceiling and walls prior to demolition and carefully perform the 

work as necessary to not disturb any insulation/fittings. 

19. GC will provide all necessary patching/self-leveling/grinding of flooring substrate to 

insure a smooth flat floor finish prior to installation of new VCT or urethane flooring. 

20. Substantial Completion: Clean all GC installations and provided equipment at the 

time of Substantial Completion or as directed by Construction Manager. 

21. GC to provide negative air machines to properly exhaust all work areas of any 

odors, dust, fumes.  

22. Refer to Division 00 Section “Project Forms” and make use of these forms for the 

installation and coordination of the Work. These forms are included to assist this 

Prime Contract with coordinating the installation of Work by others prior to 

enclosing and/or finishing work. Owner will not compensate Prime Contract for 

work not properly coordinated that result in added work, or removal of work. 

Secure the proper signatures or acknowledgements, as indicated, prior to 

installing/completing the Work.  

23. Coordinate all the preceding requirements, accordingly, with all applicable 

Alternates indicated in Section 01 23 00 “Alternates”.  
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24. Portions of the work depicted on the contract drawings or noted in the 

contract specifications are to be provided by other vendors on cooperative 

contracts. The prime contractor is to review and coordinate with this work. 

There will be work required before and after the cooperative vendors that the 

prime contractor will need to perform to allow installation of the vendors 

work.  

a. The work provided by others that must be coordinated with the prime 

contractor includes and is not limited to:  

• FF&E as depicted on the contract drawings  

 

F. Supplemental Temporary Facilities and Controls by GC include, but are not limited to:  

1. Waste Disposal Facilities:  Provided by each contractor. 

2. Temporary Interior Barricades: Provide, maintain and eventually remove all 

temporary barricades per OSHA Regulations, Industry Standards, or as indicated in 

the Construction Documents. These include, but are not limited to, the following 

areas:  

a. To isolate new construction areas.  

b. To isolate renovation areas.  

c. Floor openings/penetrations, including stairwells.  

1) Horizontal Openings: close openings in floors and horizontal surfaces with 

load bearing, wood and/or steel framed construction per applicable 

regulations.  

3. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and eventually 

remove all temporary installations per OSHA Regulations, Industry Standards, or as 

indicated in the Construction Documents. Provide fire rated assemblies as required. 

Provide exit (panic bar/crash bar) devices at locations of egress. Coordinate 

locations with Construction Exiting Plan, Sequencing/Phasing Plans, and the 

Construction Manager. Temporary doors shall be constructed using ½” plywood 

and 2x construction, equipped with hasps, locks, handle and latch mechanism, and 

spring or counter weight installed to allow door to close after opening. Permanent 

doors will not be used in temporary conditions. 

4. Temporary Sanitary Facilities: Provided by each contractor.  

5. Existing Stair Usage: Use of Owner’s existing stairs in unoccupied areas will be 

permitted, provided that at Substantial Completion, stairs are restored to conditions 

existing before initial use.  

a. Provide photo documentation of existing stair conditions prior to use by all 

Prime Contracts. Document during use, and at completion of the Renovation 

Project in order to document any and all damage to the Owner’s property.  

b. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress. If, despite such protection, 
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stairs become damaged, restore damaged areas so no evidence remains of 

correction work.  

6. Indoor air quality management at all areas of Construction, once building is 

enclosed.  

a. Provide all necessary dust partitions, fans, temporary ducts, and barricades to 

properly contain and ventilate all work area fumes and odors, created by 

demolition and new construction or alterations, directly to the outside. 

Ventilate to an area outside the building, sufficiently away from the building, as 

not to contaminate other areas. There will be no additional claims honored if 

the Construction Manager requests additional ventilation or requirements.  

b. Provide and exhaust air system for the project indoor areas that could produce 

fumes, VOC’s, off gasses, dusts, mists, or other emissions.  

c. System Operation:  

1) A sufficient quantity of exhaust fans in existing window openings or other 

approved locations shall be operated.  

2) Exhaust air system shall operate for a minimum of 72 hours after work is 

completed or until all materials have cured sufficiently so as to stop out – 

gassing of fumes or odors and area has been ventilated to remove all 

detectable traces of odors and fumes.  

3) Maintain 25 feet clearance from all temporary exhaust outlets to all active 

building outdoor air intakes.  

4) Refer to Division 01 Section “Work Restrictions” for further information.  

7. Provide all shoring required for Work of this Prime Contract, including but not 

limited to;  

a. Cutting or altering of existing construction.  

b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

8. Maintain temporary fencing and barricading to keep unauthorized persons away 

from dangerous and hazardous areas for which this Prime Contract is responsible.  

9. Traffic Controls: Provide flagman while any operation of this Prime Contract 

interferes with traffic flow on adjacent roadways. 

 

 

END OF SECTION 01 12 03 
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SECTION 01 12 04 – CONTRACT SUMMARY – GC-02 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 

the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements.  

 General Contract:  The Interior Contractor shall be selected based on the bid procedure 

as described in the Bid Documents. Contract Bidders are responsible for (a) trade work 

coordination, (b) the scope contained in drawings listed below and (c) any and all 

additional scope specifically identified to be performed by the Interior Contractor in 

other Bid Packages in the Contract.  

 

a. Interior & Exterior Contract: All work related to Interior and exterior 

construction includes but is not limited to the following items: (Refer to the 

Contract Documents for full scope of work. 

 

1) Demolition, ACT, GWB, Plaster Ceiling, Painting, Patching, Flooring, 

exterior façade and window demolition, excavation, & abatement. 

New structure, interior and exterior steel framing, and storefront 

systems, masonry and metal panel, and finishes.  

2) Work related to drawings: (In addition to these drawings, the 

contractor is required to review all specifications included in the overall 
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contract that may contain related scope or detail for this specific 

contract.) 

a) Barr Middle School  

• Security Vestibule Project  

• STEM Labs Renovation Project  

 

 

1.3 All “G, AS, S, & A” drawings related to Barr Middle School are the responsibility of this 

contract. It is the GC’s responsibility to review the MEP drawings to coordinate the GC’s 

portion of the work with MEP.  

1.4 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

E. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this specific contract.  

1. Divisions 00 and 01 – Procurement and Contracting Requirements & General 

Requirements.  

2. Division 02- Existing Conditions  

3. Division 03 – Concrete  

4. Division 04 Masonry 

5. Division 05 – Metals   

6. Division 06 – Wood and Plastics  

7. Division 07 – Thermal and Moisture Protection 

8. Division 08 – Openings  

9. Division 09 – Finishes 
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10. Division 10 – Specialties  

11. Division 11 – Equipment  

12. Division 12 – Furnishings  

13. Division 13 – Special Construction  

F. Applicable Drawings : All drawings itemized below are to be provided complete by this 

Prime Contract, unless noted otherwise. In addition to these drawings, the contractor is 

required to review all drawings included in the overall contract that may contain related 

scope or detail for this specific contract.  

1. All “G”, “BM-ASB”, & “BM-A” drawings  

2. BM-S001, BM-S103, HS-S301, BM-S501 

 

1.5 DEFINITIONS  

1.6 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.7 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2009, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Prime Contractors, the Construction 

Manager shall update the Project schedule, incorporating the activities of the Owner, 

Architect, and Multiple Prime Contractors on the Projects, including activity sequences 

and durations, allocation of labor and materials, processing of Shop Drawings, Product 

Data and Samples, and delivery and procurement of products, including those that must 

be ordered will in advance of construction. The Project schedule shall include the 
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Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 

areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 

1.8 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

D. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 
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the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

E. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

F. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Preliminary Schedule” and “Project Management and Coordination” 

for requirements related to meetings and schedules.  

G. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CONTRACT SUMMARY 01 12 04 - 6 

1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

H. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 

areas, stock piles and egress related to all work, included phased construction 

within 30 days of award. 

2. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

I. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

J. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  
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7. Gc shall install heavy duty “Ram Board” or equivalent to protect new floor surfaces 

from damage until final cleaning and acceptance by owner.  

K. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 

Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  
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9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

L. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area 

of their respective contracts. Each area of construction shall be wiped clean of all 

construction dust and debris prior to turnover to the Owner.  

M. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and 

specifications.  

1.9 Project Schedule. The nature of this project is to complete all the work listed as Phase 2 

in the schedule by the Project Closeout Dates specific to each Prime Contract as 

listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

A. Bids Received:  1/19/2023 

B. Anticipated Notice to Proceed:  2/8/2023 

C. Submittals: The following items are to be submitted within 60 business days after Notice 

to Proceed: 

1. Submittal List and Submission Schedule –  15 days after NTP 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items – 30 days after NTP  

5. Schedule of Values and Key Submittal List –  15 days after NTP 

D. Mobilization:  6/26/2023 

E. Substantial Completion and Project Closeout:  Per 01 11 00 Milestone Schedule 
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1.10 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 
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materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  
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3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Remove each temporary facility when it can be replaced by the authorized permanent 

facility no later than Substantial Completion, or as directed by the Architect and/or 

Construction Manager. Complete or restore permanent facilities that may have been 

delayed due to interim use of a temporary barrier or condition.  

K. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

Preliminary Schedule and approved Project Master Schedules. All temporary power 

equipment shall comply with all applicable codes and regulations. 

L. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 

construction and demolition debris refers to discarded materials generally 

considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 
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3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

M. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

1. Temporary Sanitary Facilities: 

a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.11 WORK HOURS & SEQUENCE   

A. Unless otherwise approved by the Construction Manager, During the school days, Work 

is to be performed in this contract during the hours of 3:30pm to 10:00pm on 

weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. During School breaks, 

work is to be performed from 7:00am to 10:00pm. There is no additional cost to the 

owner for working the hours of 3:30pm through 10:00pm, or weekend work during the 

school year. Any work done during these times MUST BE COMPLETED, CLEANED, AND 

TESTED AS NECESSARY FOR STUDENT OCCUPANCY BEFORE THE START OF THE NEXT 

SCHOOL DAY.  Contractors are required to schedule work during school breaks, school 

days off, and school holidays.   

B. Summer work starts June 28th through August 23rd for 2023. The Summer working 

hours are from 7:00am to 9:30pm. There is no additional cost to the owner for working 

the hours of 3:30pm through 9:30pm or on weekends and holidays during the Summer.  

C. Contractors are required to start working on site within 30 days of execution of 

contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CONTRACT SUMMARY 01 12 04 - 13 

D. Mandatory clean up periods - From August 24th, 2023 to August 31st , 2023 and August 

30th , 2023 to September 6th, 2023, contractors shall clean up all interior and exterior 

areas.  

E. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 

scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work. If a 

project schedule delay has been caused by the fault of the contractor, the contractor is 

required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 

All costs for CM, Architect and district personal related to this 3rd shift request will be 

charged to the contractor at a combined rate for all at $3,000 per 8hr shift.  

F. The shifts noted above are not considered overtime or premium time hours.  

G. Contract summaries will provide start and end dates for each contractor.  

H.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all overtime, weekend and/or holiday work required to meet the Project 

Master Schedules shall be incorporated in the respective Prime Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 

stated in section 1.10 E for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 
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7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

I. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

J. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 
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requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1     PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. All Specification Sections provided.  

3. All abatement drawings provided for reference. 

4. GC is responsible to install all required access hatches. GC to coordinate with 

MEP trades for locations and hatches.  

5. GC is responsible to install sleeves in foundation walls for penetrations by other 

prime contractors, MEP contractors to provide GC a written sketch showing 

exact height/locations with distance from column line and depth below 

finished slab within sufficient time for GC to install. If information is not 

provided in a timely manner by MEP, then core drilling is the responsibility of 

the affected contractor.     

6. GC will coordinate MEP opening sizes and locations (HVAC units, louvers, vents, 

etc) with MEP trades. Lintels for these openings are provided and installed by 

the GC.  

7. Fire alarm mag holds furnished and wired by EC, and will be installed on doors 

by GC.  

8. All new roof pipe pitch pockets are supplied and installed by GC. See MC 

drawings for coordination. All new roof curbs are supplied and installed by MC. 
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GC is to provide required blocking for any roof curbs and flash with new 

roofing.   

9. All Trenching and patching is by each trade as required by their contract 

drawings. The GC shall coordinate self-level and flooring with other trades 

required cutting and patching.  

10. GC WILL BE REQUIRED TO PROVIDE CEILING SHOP DRAWINGS 

COORDINATED WITH MC & EC CONTRACTS 

PART 3 - EXECUTION  

3.1 WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.  
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I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

3.5 CONTRACT No. 04 GENERAL CONTRACT (GC-02)– GENERAL CONSTRUCTION PRIME 

CONTRACT FOR INTERIOR WORKS AT CONTRACT AT BARR MIDDLE SCHOOL.  

 

A. Project Site Superintendent: GC shall provide one (1) full time, non-working 

Project Site Superintendent while any work related to this Contract is being 

performed. Superintendent shall be responsible for the daily activities of this 

Contract and work closely with the Construction Manager and the other Prime 

Contract Superintendents/Foremen, in a manner that best promotes the 

objectives of the Project.  
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B. Superintendent shall be on-site while Contractor’s own forces, and/or 

subcontractors are performing work on the Project Site; also while other Prime 

Contracts are installing work, or require the coordination of work related to this 

Prime Contract, and/or as requested by the Construction Manager.  

1. Superintendent shall be the same individual throughout the duration of the Project.  

2. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

3. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: GC shall provide at least one (1) full time Project Foreman during each 

shift of work at each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew, as related to achieving the goals of the Project.  

C. Site Communications: GC shall provide Project Superintendent with a mobile phone; all 

costs and service charges shall be paid for by GC; provide Construction Manager with 

contact number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone with answering machine, 

fax and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: Work of the GC includes, but is not limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes developing and submitting the Project Master Schedule for 

Interior works 

2. Provide all interior demolition as indicated in the Construction Documents, or 

required for Work of this Prime Contract:  

a. Coordinate all demolition with Hazardous Materials documents. Coordinate 

with all other Prime Contracts regarding removals required for the Project. 

Demolition of a system shall mean any and all components removed in their 

entirety, to the point of origin, source or substrate. 

3. Provide all new ceiling systems and patching of existing ceilings, complete where 

indicated in Contract Documents. 

4. Contractor access doors furnished by the prime trade requiring access; installation 

of all access doors will be by contract GC. General contractor is to coordinate with 
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other primes as to location and quantity of access doors to be installed at the 

appropriate time.  

5. The GC shall provide and install flooring protection at all schools prior to demolition 

to protect the owner’s property, and to accommodate storage of Owner property 

Flooring protection shall be 6 Mil plastic sheeting covered by Masonite hardboard 

of 1/8” thickness installed so as to cover entire floor area of designated spaces, with 

joints abutting one another and each joint fully taped with duct tape. At the 

conclusion of interior work, all interior work areas shall be cleaned and Masonite 

hardboard and plastic sheeting removed in order for the district to restore the 

classroom(s) and/or corridors. After the removal of Masonite and plastic sheeting, 

the exposed existing flooring shall be swept clean by the GC. 

6. The GC shall provide one (1) 45’ storage containers for the Owner’s use, to be 

placed as directed by the Owner. GC shall provide a Schedule of Values line item in 

the base bid for storage trailers. If Owner chooses not to utilize this provision, the 

value of the storage trailers shall be credited back to the Owner at the end of the 

project. 

7. This prime contractor shall provide ALL demolition and new construction of 

housekeeping pads for MEP contractors for all schools as shown on the contract 

documents. 

8. GC shall conform to phasing and sequencing of interior work as coordinated with 

the Owner. See Milestone Schedule  

9. Environmental Protection: Provide protection, and conduct construction in 

ways and by methods that comply with environmental regulations and that 

minimize possible air, waterway, and subsoil contamination or pollution or 

other undesirable effects.  

a. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

10. Provide dust control within delineated building site while the Work of this Contract 

is being performed. Limit situations that may create dust contamination while Work 

of this Contract is idle.  

11. Provide all Control Lines and Elevations as required. GC shall transfer lines and 

elevations to other locations as necessary.  

12. Provide cut and patch work related to that of this Prime Contract, and at those areas 

specifically identified in the Construction Documents, regardless of trade creating 

the area to be patched.  

a. Each Prime Contract is responsible for all other respective cutting and patching 

required of their installations (refer to Section 01 73 29 for further information).  

13. Provide all access panels indicated, and those not indicated whereas inaccessible 

installations have been provided by this Prime Contract, located above hard ceilings 

or in walls.  Access panels required for MEP equipment accessibility are to be 

provided by the MEP contractors and installed by the interior contractor. Coordinate 

locations for panels with MEP contracts.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CONTRACT SUMMARY 01 12 04 - 20 

14. Provide all prep/paint finishes as indicated in the Construction Documents.   

15. Provide finishes including, but not limited to; CMU, gypsum board assemblies, 

plaster, suspended ceiling systems, and all paint and finish systems including those 

on all surfaces adjacent to and damaged by renovation work during the Project.  

a. Provide all associated surface preparation for each finish included in this Prime 

Contract.  

b. Provide all plaster wall patch at all removal locations and any locations shown 

on the contract documents 

16. Provide all miscellaneous wood blocking, shimming and supports for items or 

equipment installed under this Prime Contract, and as coordinated with other Prime 

Contracts for metal strapping and/or wood blocking for installation of MEP  for 

interior Work.  

17. Provide through-penetration fire stop systems in unit masonry assemblies, gypsum 

wall construction, floor penetrations, and at all structural member penetrations as 

per contract documents. Contractor shall coordinate with all MEP contractors to 

complete the scope of work. 

18. GC is specifically reminded that there may be miscellaneous asbestos pipe 

insulation/fittings above some ceilings and inside wall areas. Contractor will 

investigate above the ceiling and walls prior to demolition and carefully perform the 

work as necessary to not disturb any insulation/fittings. 

19. GC will provide all necessary patching/self-leveling/grinding of flooring substrate to 

insure a smooth flat floor finish prior to installation of new VCT or urethane flooring. 

20. Substantial Completion: Clean all GC installations and provided equipment at the 

time of Substantial Completion or as directed by Construction Manager. 

21. GC to provide negative air machines to properly exhaust all work areas of any 

odors, dust, fumes.  

22. Refer to Division 00 Section “Project Forms” and make use of these forms for the 

installation and coordination of the Work. These forms are included to assist this 

Prime Contract with coordinating the installation of Work by others prior to 

enclosing and/or finishing work. Owner will not compensate Prime Contract for 

work not properly coordinated that result in added work, or removal of work. 

Secure the proper signatures or acknowledgements, as indicated, prior to 

installing/completing the Work.  

23. Coordinate all the preceding requirements, accordingly, with all applicable 

Alternates indicated in Section 01 23 00 “Alternates”.  

24. Portions of the work depicted on the contract drawings or noted in the 

contract specifications are to be provided by other vendors on cooperative 

contracts. The prime contractor is to review and coordinate with this work. 

There will be work required before and after the cooperative vendors that the 

prime contractor will need to perform to allow installation of the vendors 

work.  
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a. The work provided by others that must be coordinated with the prime 

contractor includes and is not limited to:  

• FF&E as depicted on the contract drawings  

 

F. Supplemental Temporary Facilities and Controls by GC include, but are not limited to:  

1. Waste Disposal Facilities:  Provided by each contractor. 

2. Temporary Interior Barricades: Provide, maintain and eventually remove all 

temporary barricades per OSHA Regulations, Industry Standards, or as indicated in 

the Construction Documents. These include, but are not limited to, the following 

areas:  

a. To isolate new construction areas.  

b. To isolate renovation areas.  

c. Floor openings/penetrations, including stairwells.  

1) Horizontal Openings: close openings in floors and horizontal surfaces with 

load bearing, wood and/or steel framed construction per applicable 

regulations.  

3. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and eventually 

remove all temporary installations per OSHA Regulations, Industry Standards, or as 

indicated in the Construction Documents. Provide fire rated assemblies as required. 

Provide exit (panic bar/crash bar) devices at locations of egress. Coordinate 

locations with Construction Exiting Plan, Sequencing/Phasing Plans, and the 

Construction Manager. Temporary doors shall be constructed using ½” plywood 

and 2x construction, equipped with hasps, locks, handle and latch mechanism, and 

spring or counter weight installed to allow door to close after opening. Permanent 

doors will not be used in temporary conditions. 

4. Temporary Sanitary Facilities: Provided by each contractor.  

5. Existing Stair Usage: Use of Owner’s existing stairs in unoccupied areas will be 

permitted, provided that at Substantial Completion, stairs are restored to conditions 

existing before initial use.  

a. Provide photo documentation of existing stair conditions prior to use by all 

Prime Contracts. Document during use, and at completion of the Renovation 

Project in order to document any and all damage to the Owner’s property.  

b. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress. If, despite such protection, 

stairs become damaged, restore damaged areas so no evidence remains of 

correction work.  

6. Indoor air quality management at all areas of Construction, once building is 

enclosed.  

a. Provide all necessary dust partitions, fans, temporary ducts, and barricades to 

properly contain and ventilate all work area fumes and odors, created by 
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demolition and new construction or alterations, directly to the outside. 

Ventilate to an area outside the building, sufficiently away from the building, as 

not to contaminate other areas. There will be no additional claims honored if 

the Construction Manager requests additional ventilation or requirements.  

b. Provide and exhaust air system for the project indoor areas that could produce 

fumes, VOC’s, off gasses, dusts, mists, or other emissions.  

c. System Operation:  

1) A sufficient quantity of exhaust fans in existing window openings or other 

approved locations shall be operated.  

2) Exhaust air system shall operate for a minimum of 72 hours after work is 

completed or until all materials have cured sufficiently so as to stop out – 

gassing of fumes or odors and area has been ventilated to remove all 

detectable traces of odors and fumes.  

3) Maintain 25 feet clearance from all temporary exhaust outlets to all active 

building outdoor air intakes.  

4) Refer to Division 01 Section “Work Restrictions” for further information.  

7. Provide all shoring required for Work of this Prime Contract, including but not 

limited to;  

a. Cutting or altering of existing construction.  

b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

8. Maintain temporary fencing and barricading to keep unauthorized persons away 

from dangerous and hazardous areas for which this Prime Contract is responsible.  

9. Traffic Controls: Provide flagman while any operation of this Prime Contract 

interferes with traffic flow on adjacent roadways. 

 

 

END OF SECTION 01 12 04 
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SECTION 01 12 05 – CONTRACT SUMMARY – GC-03 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 

the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements.  

 General Contract:  The Interior Contractor shall be selected based on the bid procedure 

as described in the Bid Documents. Contract Bidders are responsible for (a) trade work 

coordination, (b) the scope contained in drawings listed below and (c) any and all 

additional scope specifically identified to be performed by the Interior Contractor in 

other Bid Packages in the Contract.  

 

a. Interior & Exterior Contract: All work related to Interior and exterior 

construction includes but is not limited to the following items: (Refer to the 

Contract Documents for full scope of work. 

 

1) Demolition, ACT, GWB, Plaster Ceiling, Painting, Patching, Flooring, 

Tile, & abatement. Interior steel framing,  

2) Work related to drawings: (In addition to these drawings, the 

contractor is required to review all specifications included in the overall 

contract that may contain related scope or detail for this specific 

contract.) 

 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CONTRACT SUMMARY – GC-03 01 12 05 - 2 

a) Miller Elementary School  

• Toilet Room Renovation Projects  

 

 

1.3 All “G, ASB,& A” drawings related to Mille Elementary School are the responsibility of this 

contract. It is the GC’s responsibility to review the MEP drawings to coordinate the GC’s 

portion of the work with MEP.  

1.4 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

E. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this specific contract.  

1. Divisions 00 and 01 – Procurement and Contracting Requirements & General 

Requirements.  

2. Division 02- Existing Conditions  

3. Division 03 – Concrete  

4. Division 04 Masonry 

5. Division 05 – Metals   

6. Division 06 – Wood and Plastics  

7. Division 07 – Thermal and Moisture Protection 

8. Division 08 – Openings  

9. Division 09 – Finishes 

10. Division 10 – Specialties  

11. Division 11 – Equipment  
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F. Applicable Drawings : All drawings itemized below are to be provided complete by this 

Prime Contract, unless noted otherwise. In addition to these drawings, the contractor is 

required to review all drawings included in the overall contract that may contain related 

scope or detail for this specific contract.  

1. All “G”, “ME-ASB”, & “ME-A” drawings  

 

1.5 DEFINITIONS  

1.6 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.7 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2009, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Prime Contractors, the Construction 

Manager shall update the Project schedule, incorporating the activities of the Owner, 

Architect, and Multiple Prime Contractors on the Projects, including activity sequences 

and durations, allocation of labor and materials, processing of Shop Drawings, Product 

Data and Samples, and delivery and procurement of products, including those that must 

be ordered will in advance of construction. The Project schedule shall include the 

Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 

areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 
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1.8 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

D. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 

the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 
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a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

E. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

F. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Preliminary Schedule” and “Project Management and Coordination” 

for requirements related to meetings and schedules.  

G. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  

1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

H. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 
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areas, stock piles and egress related to all work, included phased construction 

within 30 days of award. 

2. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

I. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

J. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  

7. Gc shall install heavy duty “Ram Board” or equivalent to protect new floor surfaces 

from damage until final cleaning and acceptance by owner.  

K. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  
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1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 

Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

L. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area 
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of their respective contracts. Each area of construction shall be wiped clean of all 

construction dust and debris prior to turnover to the Owner.  

M. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and 

specifications.  

1.9 Project Schedule. The nature of this project is to complete all the work listed as Phase 2 

in the schedule by the Project Closeout Dates specific to each Prime Contract as 

listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

A. Bids Received:  1/19/2023 

B. Anticipated Notice to Proceed:  2/8/2023 

C. Submittals: The following items are to be submitted within 60 business days after Notice 

to Proceed: 

1. Submittal List and Submission Schedule –  15 days after NTP 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items – 30 days after NTP  

5. Schedule of Values and Key Submittal List –  15 days after NTP 

D. Mobilization:  6/26/2023 

E. Substantial Completion and Project Closeout:  Per 01 11 00 Milestone Schedule 

1.10 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 
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necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  
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E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  
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4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Remove each temporary facility when it can be replaced by the authorized permanent 

facility no later than Substantial Completion, or as directed by the Architect and/or 

Construction Manager. Complete or restore permanent facilities that may have been 

delayed due to interim use of a temporary barrier or condition.  

K. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

Preliminary Schedule and approved Project Master Schedules. All temporary power 

equipment shall comply with all applicable codes and regulations. 

L. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 

construction and demolition debris refers to discarded materials generally 

considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

M. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

1. Temporary Sanitary Facilities: 
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a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.11 WORK HOURS & SEQUENCE   

A. Unless otherwise approved by the Construction Manager, During the school days, Work 

is to be performed in this contract during the hours of 3:30pm to 10:00pm on 

weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. During School breaks, 

work is to be performed from 7:00am to 10:00pm. There is no additional cost to the 

owner for working the hours of 3:30pm through 10:00pm, or weekend work during the 

school year. Any work done during these times MUST BE COMPLETED, CLEANED, AND 

TESTED AS NECESSARY FOR STUDENT OCCUPANCY BEFORE THE START OF THE NEXT 

SCHOOL DAY.  Contractors are required to schedule work during school breaks, school 

days off, and school holidays.   

B. Summer work starts June 28th through August 23rd for 2023. The Summer working 

hours are from 7:00am to 9:30pm. There is no additional cost to the owner for working 

the hours of 3:30pm through 9:30pm or on weekends and holidays during the Summer.  

C. Contractors are required to start working on site within 30 days of execution of 

contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid.  

D. Mandatory clean up periods - From August 24th, 2023 to August 31st , 2023 and August 

30th , 2023 to September 6th, 2023, contractors shall clean up all interior and exterior 

areas.  

E. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 
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scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work. If a 

project schedule delay has been caused by the fault of the contractor, the contractor is 

required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 

All costs for CM, Architect and district personal related to this 3rd shift request will be 

charged to the contractor at a combined rate for all at $3,000 per 8hr shift.  

F. The shifts noted above are not considered overtime or premium time hours.  

G. Contract summaries will provide start and end dates for each contractor.  

H.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all overtime, weekend and/or holiday work required to meet the Project 

Master Schedules shall be incorporated in the respective Prime Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 

stated in section 1.10 E for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

I. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 
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1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

J. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 
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B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1     PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. All Specification Sections provided.  

3. All abatement drawings provided for reference. 

4. All concrete slabs are to receive vapor lock 20/20 additive to enable epoxy 

floor finishes to be installed without the presence of excessive moisture.  

5. GC is responsible to install all required access hatches. GC to coordinate with 

MEP trades for locations and hatches.  

6. GC is responsible to install sleeves in foundation walls for penetrations by other 

prime contractors, MEP contractors to provide GC a written sketch showing 

exact height/locations with distance from column line and depth below 

finished slab within sufficient time for GC to install. If information is not 

provided in a timely manner by MEP, then core drilling is the responsibility of 

the affected contractor.     

7. GC will coordinate MEP opening sizes and locations (HVAC units, louvers, vents, 

etc) with MEP trades. Lintels for these openings are provided and installed by 

the GC.  

8. Fire alarm mag holds furnished and wired by EC, and will be installed on doors 

by GC.  

9. All new roof pipe pitch pockets are supplied and installed by GC. See MC 

drawings for coordination. All new roof curbs are supplied and installed by MC. 

GC is to provide required blocking for any roof curbs and flash with new 

roofing.   

10. GC contract is responsible to bring bathroom footprint to the correct elevation 

utilizing structural fill or grout as required.   
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11. All Trenching and patching is by each trade as required by their contract 

drawings. The GC shall coordinate self-level and flooring with other trades 

required cutting and patching.  

PART 3 - EXECUTION  

3.1 WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.  

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 
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to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

3.5 CONTRACT No. 05 GENERAL CONTRACT (GC-03)– GENERAL CONSTRUCTION PRIME 

CONTRACT FOR INTERIOR WORKS AT CONTRACT AT MILLER ELEMENTARY SCHOOL.  

 

A. Project Site Superintendent: GC shall provide one (1) full time, non-working 

Project Site Superintendent while any work related to this Contract is being 

performed. Superintendent shall be responsible for the daily activities of this 

Contract and work closely with the Construction Manager and the other Prime 

Contract Superintendents/Foremen, in a manner that best promotes the 

objectives of the Project.  

 

B. Superintendent shall be on-site while Contractor’s own forces, and/or 

subcontractors are performing work on the Project Site; also while other Prime 

Contracts are installing work, or require the coordination of work related to this 

Prime Contract, and/or as requested by the Construction Manager.  
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1. Superintendent shall be the same individual throughout the duration of the Project.  

2. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

3. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: GC shall provide at least one (1) full time Project Foreman during each 

shift of work at each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew, as related to achieving the goals of the Project.  

C. Site Communications: GC shall provide Project Superintendent with a mobile phone; all 

costs and service charges shall be paid for by GC; provide Construction Manager with 

contact number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone with answering machine, 

fax and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: Work of the GC includes, but is not limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes developing and submitting the Project Master Schedule for 

Interior works 

2. Provide all interior demolition as indicated in the Construction Documents, or 

required for Work of this Prime Contract:  

a. Coordinate all demolition with Hazardous Materials documents. Coordinate 

with all other Prime Contracts regarding removals required for the Project. 

Demolition of a system shall mean any and all components removed in their 

entirety, to the point of origin, source or substrate. 

3. Provide all new ceiling systems and patching of existing ceilings, complete where 

indicated in Contract Documents. 

4. Contractor access doors furnished by the prime trade requiring access; installation 

of all access doors will be by contract GC. General contractor is to coordinate with 

other primes as to location and quantity of access doors to be installed at the 

appropriate time.  

5. The GC shall provide and install flooring protection at all schools prior to demolition 

to protect the owner’s property, and to accommodate storage of Owner property 

Flooring protection shall be 6 Mil plastic sheeting covered by Masonite hardboard 

of 1/8” thickness installed so as to cover entire floor area of designated spaces, with 

joints abutting one another and each joint fully taped with duct tape. At the 
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conclusion of interior work, all interior work areas shall be cleaned and Masonite 

hardboard and plastic sheeting removed in order for the district to restore the 

classroom(s) and/or corridors. After the removal of Masonite and plastic sheeting, 

the exposed existing flooring shall be swept clean by the GC. 

6. The GC shall provide one (1) 45’ storage containers for the Owner’s use, to be 

placed as directed by the Owner. GC shall provide a Schedule of Values line item in 

the base bid for storage trailers. If Owner chooses not to utilize this provision, the 

value of the storage trailers shall be credited back to the Owner at the end of the 

project. 

7. This prime contractor shall provide ALL demolition and new construction of 

housekeeping pads for MEP contractors for all schools as shown on the contract 

documents. 

8. GC shall conform to phasing and sequencing of interior work as coordinated with 

the Owner. See Milestone Schedule  

9. Environmental Protection: Provide protection, and conduct construction in 

ways and by methods that comply with environmental regulations and that 

minimize possible air, waterway, and subsoil contamination or pollution or 

other undesirable effects.  

a. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

10. Provide dust control within delineated building site while the Work of this Contract 

is being performed. Limit situations that may create dust contamination while Work 

of this Contract is idle.  

11. Provide all Control Lines and Elevations as required. GC shall transfer lines and 

elevations to other locations as necessary.  

12. Provide cut and patch work related to that of this Prime Contract, and at those areas 

specifically identified in the Construction Documents, regardless of trade creating 

the area to be patched.  

a. Each Prime Contract is responsible for all other respective cutting and patching 

required of their installations (refer to Section 01 73 29 for further information).  

13. Provide all access panels indicated, and those not indicated whereas inaccessible 

installations have been provided by this Prime Contract, located above hard ceilings 

or in walls.  Access panels required for MEP equipment accessibility are to be 

provided by the MEP contractors and installed by the interior contractor. Coordinate 

locations for panels with MEP contracts.  

14. Provide all prep/paint finishes as indicated in the Construction Documents.   

15. Provide finishes including, but not limited to; CMU, gypsum board assemblies, 

plaster, suspended ceiling systems, and all paint and finish systems including those 

on all surfaces adjacent to and damaged by renovation work during the Project.  

a. Provide all associated surface preparation for each finish included in this Prime 

Contract.  
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b. Provide all plaster wall patch at all removal locations and any locations shown 

on the contract documents 

16. Provide all miscellaneous wood blocking, shimming and supports for items or 

equipment installed under this Prime Contract, and as coordinated with other Prime 

Contracts for metal strapping and/or wood blocking for installation of MEP  for 

interior Work.  

17. Provide through-penetration fire stop systems in unit masonry assemblies, gypsum 

wall construction, floor penetrations, and at all structural member penetrations as 

per contract documents. Contractor shall coordinate with all MEP contractors to 

complete the scope of work. 

18. GC is specifically reminded that there may be miscellaneous asbestos pipe 

insulation/fittings above some ceilings and inside wall areas. Contractor will 

investigate above the ceiling and walls prior to demolition and carefully perform the 

work as necessary to not disturb any insulation/fittings. 

19. GC will provide all necessary patching/self-leveling/grinding of flooring substrate to 

insure a smooth flat floor finish prior to installation of new VCT or urethane flooring. 

20. Substantial Completion: Clean all GC installations and provided equipment at the 

time of Substantial Completion or as directed by Construction Manager. 

21. GC to provide negative air machines to properly exhaust all work areas of any 

odors, dust, fumes.  

22. Refer to Division 00 Section “Project Forms” and make use of these forms for the 

installation and coordination of the Work. These forms are included to assist this 

Prime Contract with coordinating the installation of Work by others prior to 

enclosing and/or finishing work. Owner will not compensate Prime Contract for 

work not properly coordinated that result in added work, or removal of work. 

Secure the proper signatures or acknowledgements, as indicated, prior to 

installing/completing the Work.  

23. Coordinate all the preceding requirements, accordingly, with all applicable 

Alternates indicated in Section 01 23 00 “Alternates”.  

 

F. Supplemental Temporary Facilities and Controls by GC include, but are not limited to:  

1. Waste Disposal Facilities:  Provided by each contractor. 

2. Temporary Interior Barricades: Provide, maintain and eventually remove all 

temporary barricades per OSHA Regulations, Industry Standards, or as indicated in 

the Construction Documents. These include, but are not limited to, the following 

areas:  

a. To isolate new construction areas.  

b. To isolate renovation areas.  

c. Floor openings/penetrations, including stairwells.  
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1) Horizontal Openings: close openings in floors and horizontal surfaces with 

load bearing, wood and/or steel framed construction per applicable 

regulations.  

3. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and eventually 

remove all temporary installations per OSHA Regulations, Industry Standards, or as 

indicated in the Construction Documents. Provide fire rated assemblies as required. 

Provide exit (panic bar/crash bar) devices at locations of egress. Coordinate 

locations with Construction Exiting Plan, Sequencing/Phasing Plans, and the 

Construction Manager. Temporary doors shall be constructed using ½” plywood 

and 2x construction, equipped with hasps, locks, handle and latch mechanism, and 

spring or counter weight installed to allow door to close after opening. Permanent 

doors will not be used in temporary conditions. 

4. Temporary Sanitary Facilities: Provided by each contractor.  

5. Existing Stair Usage: Use of Owner’s existing stairs in unoccupied areas will be 

permitted, provided that at Substantial Completion, stairs are restored to conditions 

existing before initial use.  

a. Provide photo documentation of existing stair conditions prior to use by all 

Prime Contracts. Document during use, and at completion of the Renovation 

Project in order to document any and all damage to the Owner’s property.  

b. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress. If, despite such protection, 

stairs become damaged, restore damaged areas so no evidence remains of 

correction work.  

6. Indoor air quality management at all areas of Construction, once building is 

enclosed.  

a. Provide all necessary dust partitions, fans, temporary ducts, and barricades to 

properly contain and ventilate all work area fumes and odors, created by 

demolition and new construction or alterations, directly to the outside. 

Ventilate to an area outside the building, sufficiently away from the building, as 

not to contaminate other areas. There will be no additional claims honored if 

the Construction Manager requests additional ventilation or requirements.  

b. Provide and exhaust air system for the project indoor areas that could produce 

fumes, VOC’s, off gasses, dusts, mists, or other emissions.  

c. System Operation:  

1) A sufficient quantity of exhaust fans in existing window openings or other 

approved locations shall be operated.  

2) Exhaust air system shall operate for a minimum of 72 hours after work is 

completed or until all materials have cured sufficiently so as to stop out – 

gassing of fumes or odors and area has been ventilated to remove all 

detectable traces of odors and fumes.  

3) Maintain 25 feet clearance from all temporary exhaust outlets to all active 

building outdoor air intakes.  
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4) Refer to Division 01 Section “Work Restrictions” for further information.  

7. Provide all shoring required for Work of this Prime Contract, including but not 

limited to;  

a. Cutting or altering of existing construction.  

b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

8. Maintain temporary fencing and barricading to keep unauthorized persons away 

from dangerous and hazardous areas for which this Prime Contract is responsible.  

9. Traffic Controls: Provide flagman while any operation of this Prime Contract 

interferes with traffic flow on adjacent roadways. 

 

 

END OF SECTION 011200 
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SECTION 01 12 06 – CONTRACT SUMMARY – EC-01 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is issued 

covering the Work of multiple Prime Contracts. Each Prime Contract is responsible to review all 

drawings and specifications for specific requirements indicated, and for a general 

understanding and knowledge of the work of other Prime Contracts. All Prime Contracts are 

responsible for all Work of their Contract no matter what drawing on which the Work appears. 

All Prime Contracts are responsible to coordinate their work related to the complete set of 

drawings and specifications, not limited to each prime contractor scope.  All Bidders should 

acknowledge that for each contract listed below, each contractor is their own General 

Contractor and subject to all General Contractor requirements.  B. 

1. Electrical Contract EC-01:  The Electrical Contractor shall be selected based on the 

bid procedure as described in the Bid Documents. Contract Bidders are 

responsible for (a) trade work coordination, (b) the scope contained in the 

drawings listed below and (c) any and all additional scope specifically identified 

to be performed by the Electrical Contractor in other Bid Packages in the 

Contract.  

 

1) Work related to drawings: (In addition to these drawings, the contractor is 

required to review all specifications included in the overall contract that may 

contain related scope or detail for this specific contract.) 

a) Nanuet Senior High School 

• Security Vestibule Project  

• Science Lab Renovation Project  

b) Barr Middle School  

• Security Vestibule Project  

• STEM Lab Renovation Project  
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c) Miller Elementary School  

• Switchgearand panel replacement project 

• Toilet Room Renovations  
 

a. Bid Package Contract No. 01 - Electrical Work:  All work related to the Electrical 

Contractor which includes but is not limited to the following items: (Refer to 

the Contract Documents for full scope of work.)  

1) Provide access panels, fire rating/firestopping, electrical work, line 

voltage to controllers, provide all temporary power for all trades, 

power to all MEP equipment, lighting fixture (new, remove and 

replace),all data, security coordination, all patching and painting 

related to the installation of this scope, all city filings and permits for 

any reason and as required.  

 

1.3 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements for 

continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

1.4 DEFINITIONS  

A. Building Site: The Building Site shall be defined in the Construction Documents, as the 

building footprint, and all related construction within a five-foot (5’0”) distance of the 

building’s exterior face, unless noted or assigned otherwise. Coordinate with specific 

exceptions to the 5’0” limit indicated within each Scope of Work outline.  

B. Permanent Enclosure: As determined by the Architect: permanent or temporary roofing is 

complete, insulated, and weathertight; and all openings are closed with permanent 

construction or substantial temporary closures. All cost associated with failure to maintain 

described installations that result in any damage or contamination to the Owner’s 

property, shall be borne by the Prime Contract responsible for the installation.  
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1.5 MANAGEMENT AND COORDINATION  

 A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.6 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2019, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related services 

to coordinate scheduled activities and responsibilities of the Multiple Prime Contractors 

with each other and with those of the Construction Manager, the Owner and the Architect. 

The Construction Manager shall coordinate the activities of the Multiple Prime Contractors 

in accordance with the latest approved Project Schedule and the Contract Documents. 

C. Utilizing the construction schedules provided by the Prime Contractors, the Construction 

Manager shall update the Project schedule, incorporating the activities of the Owner, 

Architect, and Multiple Prime Contractors on the Projects, including activity sequences and 

durations, allocation of labor and materials, processing of Shop Drawings, Product Data 

and Samples, and delivery and procurement of products, including those that must be 

ordered will in advance of construction. The Project schedule shall include the Owner’s 

occupancy requirements showing portions of the Project having occupancy priority. 

D. Utilizing information from the Prime Contractors, the Construction Manager shall schedule 

and coordinate the sequence of construction and assignment of space in areas where the 

Prime Contractors are performing Work, in accordance with the Contract Documents and 

the latest approved Project Schedule. 

1.7 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  
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B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take precedence 

over all scope of work assignments that may be indicated elsewhere within the 

Construction Documents.  

C. Seismic Requirements: Prime Contracts are to be aware that the building(s) is located 

within a Seismic Zone indicated in the documents and shall provide installations in 

compliance with all related code requirements.  

D. Layout and Installation: Each Prime Contractor shall schedule, layout and install their Work 

in such manner as not to delay or interfere with, but to compliment the execution of the 

work of other Prime Contracts, utility companies and Owner’s operations.  

E. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in completing 

the Work; these taxes are not to be included in the Bid. This exemption does not apply 

to tools, machinery, equipment or other property leased by, or to, the Contractor or 

sub-contractor, or to supplies and materials, which even though consumed are not 

incorporated into the completed work. Prime Contractors, and  

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately staff 

the Project by employing the appropriate trade’s people to perform the Work; these 

people shall be experienced in their respective trades. A shortage of labor in the 

industry shall not be accepted as an excuse for not properly staffing the Project; all 

efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 
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a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the requirements 

of the General Conditions of the Contract. Claims not submitted per these 

requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime Contractor 

may be required by the Architect or Construction Manager, to temporarily install, omit 

or leave out a section(s) of Work, out of sequence. All such out of sequence work, and 

come back time, at these areas shall be performed at no additional cost to the Owner.  

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Preliminary Schedule” and “Project Management and Coordination” for 

requirements related to meetings and schedules.  

H. Construction Sequencing and Phasing: Prime Contractor shall understand that Sequencing 

and/or Phasing Plans are contingent upon the work areas being complete/occupied, prior 

to the next area of Work beginning. Should an area of construction not be complete per 

the Project Preliminary Schedule, the Project Master Construction Schedule/Sequencing 

Plans will be adjusted accordingly. The Owner will not be responsible for delay claims due 

to adjustments being no fault of their own.  

1. Prime Contracts may be required to re-sequence the phasing of the project as a result 

of changes to the schedule. Prime Contracts shall provide these adjustments at no 

additional cost to the Owner.  

I. Testing and Inspections by Owner: The Owner shall employ an independent qualified 

testing and inspection agency for monitoring on-site soils analysis (excluding top soil 

analysis), soils compaction, cast-in-place concrete, asbestos and lead abatement 

monitoring and Special Inspections indicated in the Construction Documents (refer to 
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Division 01 “Quality Requirements” and/or Statement of Special Inspections” for additional 

specific information)  

1. Prime Contractor shall give one week notice as to commencement for these 

requirements. Once underway, Prime Contractor shall coordinate with the 

Construction Manager and give 48 hours’ notice as to test(s) required, by Owner’s 

Agency, and further verify the need 24 hours in advance. Full cooperation and 

coordination is expected of all Contractors and their personnel with the Owner’s 

Testing Agency in fulfilling test requirements; provide all data and materials 

requested for required reports.  

2. Other than with regard to compliance with state and federal laws, the testing agency 

holds no execution authority other than to provide test results. Should testing 

indicate a discrepancy or non-compliance during execution of the Work, the Testing 

and Inspection Agent shall promptly notify the Construction Manager and Project 

Superintendent of such; however, the Prime Contract shall bear full responsibility for 

making any decision with regard to proceeding with, or stopping, the Work.  

3. This assignment of Testing and Inspection responsibilities shall take precedence over 

any respective responsibilities that are indicated otherwise in the Construction 

Documents.  

J. Testing by Others: All testing requirements not listed in preceding “Testing & Inspections 

by Owner” or otherwise identified in Division 01 “Quality Requirements” and/or “Statement 

of Special Inspections” shall be the responsibility of the Prime Contract providing the 

respective Work as indicated in the Construction Documents.  

1. The respective Prime Contract shall have performed testing requirements indicated 

in individual Specification Sections which may inadvertently indicate “Owner to 

provide,” which are not identified in preceding paragraph “Testing & Inspections by 

Owner”.  

2. Prime Contractor shall submit their Testing Agency qualifications to the Architect for 

approval prior to any test being performed. Construction Manager shall be given 48 

hours’ notice of any test/inspections to be performed by Prime Contractor’s Testing 

Agency. 24- hour notification shall be given to the Construction Manager for 

test/inspections requiring his/her presence; 72-hour notification shall be given to the 

Architect for test/inspections requiring his/her presence.  

3. Determinations required of the Architect shall be anticipated by the Prime Contractor 

to allow ample time for inspection, investigation and reporting.  

4. Prime Contractor shall secure a UFPO clearance prior to start of any UG installation 

work; coordinate with and advise Construction Manager.  
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K. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site Logistics 

and provide a “site logistics plan locating storage area, scaffolds, rubbish areas, stock 

piles and egress related to all work, included phased construction within 30 days of 

award. 

2. Each Prime Contract has been given ample opportunity to review Existing Conditions 

related to the Project. Existing Conditions not noted in the Construction Documents 

that could be easily recognized during pre-bid review that interfere with the 

respective Prime Contract’s work, shall be the responsibility of the respective Prime 

Contract. This includes all costs associated with removal, patching, relocation or re-

fabrication of installations.  

L. Hazardous Materials: Each Prime Contract shall familiarize themselves with the Hazardous 

Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

M. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, when 

“others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other primes 

completed work both in condition and operation.  
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N. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is required 

by each Prime Contract for the periods which that Prime Contract, or its subcontractors, 

are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup tasks. 

This shall include the safety review/securing of the site-work zone after each 

shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must remove 

immediately the next morning to avoid back charges costs of $1500 per day not 

removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and shared 

corridors while working on site. Each Prime shall assist in mopping of shared corridors 

while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. Each 

Prime Contract shall provide a sufficient number of brooms or other necessary tools, 

for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers with 

liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  
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9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

O. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area of 

their respective contracts. Each area of construction shall be wiped clean of all construction 

dust and debris prior to turnover to the Owner.  

P. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and specifications.  

1.8 Project Schedule. The nature of this project is to complete all the work listed as Elevator 

Addition in the schedule by the Project Closeout Dates specific to each Prime Contract 

as listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

 

B. Bids Received:  1/19/2023 

C. Anticipated Notice to Proceed:  2/8/2023 

 

D. Submittals: The following items are to be submitted within 60 business days after Notice to 

Proceed: 

1. Submittal List and Submission Schedule–  15 days after NTP 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items– 30 days after NTP 

5. Schedule of Values and Key Submittal List –  15 days after NTP 
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D. Mobilization:  4/6/2023 

 

   

 G.    Substantial Completion and Project Closeout:  Per 01 11 00 Milestone Schedule 

  

 

1.9 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, regardless 

of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to by 

the Owner, and to facilitate the completion of the work. Owner reserves the right to 

remove from their property, unauthorized vehicles occupying unauthorized areas, at 

respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure 

weathertight storage facilities for their materials and equipment. These storage containers 

are required to be located on the “site logistics plan.”  The Owner’s facilities and the 

Project’s building areas shall not be used for storage unless agreed upon, in writing, with 

the Owner via the Construction Manager.  
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1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready to 

be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, as 

indicated in their Scope of Work. Construction Manager shall be furnished with contact 

numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to correct 

the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet this 

requirement is not permitted. Comply with NFPA for recommended classes for exposure; 

extinguishers shall be inspected and appropriately tagged prior to being brought on site. 
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Provide stands, painted bright orange, sturdy enough to carry the extinguisher, and built 

as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM and 

Owner. Failure to this requirement will result to the removal of the project super of 

that company from all district projects.   

J. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs.  

K. Each Prime Contractor shall provide for their own temporary generators, power cords and 

temporary lighting as needed during these periods to continue to perform their work and 

maintain adherence to the Preliminary Schedule and approved Project Master Schedules. 

All temporary power equipment shall comply with all applicable codes and regulations. 

N. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their waste 

to the dumpsters, including but not limited to all equipment, demolition debris, 

discarded materials with further identification including the following; construction 

and demolition debris refers to discarded materials generally considered non-

hazardous in nature, including but not limited to steel, glass, brick, concrete, asphalt 

material, pipe, gypsum wallboard, and lumber, from the construction or destruction 
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of a structure as part of a construction or demolition project or from the renovation 

of a structure, including such debris from construction of structures at a site remote 

from the construction or demolition project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle metals 

generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

O. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration of 

the project.  

1. Temporary Sanitary Facilities: 

a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, operation, 

and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for each 

facility.  

1.10 WORK HOURS & SEQUENCE  

A. EC-01 Contract is permitted to work during the school day on non-disruptive 

work. Sawcutting, jackhammering, power shutdowns, or work that may affect 

emergency egress must be performed second shift or weekends. The contractor is 

responsible to factor this into their bids.  

B. Unless otherwise approved by the Construction Manager, During the school days, 

Work is to be performed in this contract during the hours of 3:30pm to 10:00pm on 

weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. During School breaks, 

work is to be performed from 7:00am to 10:00pm. There is no additional cost to the 

owner for working the hours of 3:30pm through 10:00pm, or weekend work during the 

school year. Any work done during these times MUST BE COMPLETED, CLEANED, AND 

TESTED AS NECESSARY FOR STUDENT OCCUPANCY BEFORE THE START OF THE NEXT 

SCHOOL DAY.  Contractors are required to schedule work during school breaks, school 

days off, and school holidays.  NOTE: Security vestibule workings hours are to be 

7:00AM – 4:00PM. There will be black-out periods for testing where work cannot 
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commence. The contractor is expected to request these dates from the CM and 

integrate into their milestone schedule.   

C. Summer work starts June 28th through August 23rd for 2023. The Summer 

working hours are from 7:00am to 9:30pm. There is no additional cost to the owner for 

working the hours of 3:30pm through 9:30pm or on weekends and holidays during the 

Summer.  

D. Contractors are required to start working on site within 30 days of execution of 

contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid.  

E. Mandatory clean up periods - From August 24th, 2023 to August 31st , 2023 and 

August 30th , 2022 to September 6th, 2022, contractors shall clean up all interior and 

exterior areas.  

 

F. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 

scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work. If a 

project schedule delay has been caused by the fault of the contractor, the contractor is 

required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 

All costs for CM, Architect and district personal related to this 3rd shift request will be 

charged to the contractor at a combined rate for all at $3,000 per 8hr shift.  

G. The shifts noted above are not considered overtime or premium time hours. 

H. Contract summaries will provide start and end dates for each contractor.  

I. Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain the 

Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all -3rd
 
shift, overtime, weekend and/or holiday work required to meet 

the Project Master Schedules shall be incorporated in the respective Prime 

Contract’s bid. 
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4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction Manager, 

at no additional cost to the Owner, however subject to charges as stated in section 

1.8 C for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such a 

delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to overtime 

cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost related 

to the issue of a Prime Contractor’s failing to execute the Contract by fully staffing 

per the work hours and days noted herein. The Owner reserves the right to back 

charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

J. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

K. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site and 

shall seek assistance with coordinating parking and storage facility locations for all Prime 

Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 
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2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during the 

summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for securing 

the Project Site at the end of that work shift and perform site walk around the 

outside of construction area/work zone ensuring all debris is pickup up and there 

are no construction related hazards of any kind present once the responsible 

person leaves the site for the evening or weekend. This includes that all materials 

and equipment are fenced in and keys are removed.  All interior projects have the 

same requirement to ensure that outside the work zone is clean from dust-dirt and 

that no materials are left outside the work area at any time.  

3. Required Access doors are to be furnished by EC-01 and installed by GC-01. EC-01 

to coordinate location and quantity with GC as to not hinder GC work. 

4. Any existing ceiling removal/replacement necessary to install new electrical work 

to be done by Electrical Contract #1 (e.g. – new conduits for feeders through 

existing ceilings, etc.).    

5. Any wood blocking or panel backboards for electrical items by EC Contract #1. 

6. EC specifically notified construction is phased which necessitates that 

utilities/services will need to be temporarily connected and maintained as 

necessary to ensure that all occupied areas have the required services. (power, fire 

alarm, PA, etc. 

7. In areas where the GC is removing existing ceilings, the EC will remove any ceiling 

mounted electrical items, light fixtures, FA devices, Speakers, WAP, exit signs, 

cameras, etc. EC to reinstall after new ceilings are completed. 

8. After GC ceiling removals for areas scheduled to receive new acoustic grid/tile, the 

EC will properly tie up any sagging wires at 6’ o.c. to be supported above the ceiling 

grid in accordance with code. EC is to verify with GC before proceeding with any 

ceiling-mounted fixture installations. 

9. All Fire Alam connections, smoke detectors, Carbon monoxide detectors, duct 

detectors, etc. are provided by EC.  

10. Duct detectors are provided by the EC, installed in the duct by MC, and wired by 

EC. EC is to review E & M drawings for locations and quantities. Consult division   

28 in the project specifications.  
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11. All Mag Holds are provided and mounted by the GC. EC is to run power and FA 

wiring for all mag holds. Review the A drawings for new doors requiring mag holds.  

12. EC is responsible for all trenching at patching associated with their work. Trenches 

within concrete slabs require type 2 backfill, vapor barrier, and #4 rebar dowels at 

16” O.C. epoxy into existing slab. See Div 03 for concrete infill PSI strength.  

13. No work may be performed to live panels or connections of live fixtures. The EC is 

to locate existing main panels and associated circuits and perform lockout tagout 

procedures to de-energize the sub panel or fixture to which work is being 

performed.   

1.11 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.12 DRAWINGS AND SPECIFICATIONS 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent of 

the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

1. General Conditions and Requirements. 

2. Referenced and applicable Codes, Regulations and Standards. 

3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

B.      Drawings and Specifications are cooperative and supplementary.  Portions of the Work, 

which can best be illustrated by Drawings, are not included in the Specifications and 

portions best described by Specifications are not depicted on Drawings. 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to related 

industry standards. 

PART 2 - SCOPE OF WORK  
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2.1    PRIME CONTRACTS 

 A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. Applicable Specification Sections: All specification Sections itemized below are 

to be provided complete by this Prime Contract, unless noted otherwise. In 

addition to these specifications, the contractor is required to review all 

specifications included in the overall contract that may contain related scope or 

detail for this specific contract.  

 

1. Divisions 00 and 01 – Procurement and Contracting Requirements & General 

Requirements.  

2. Division 02- Existing Conditions  

3. Division 03 – Concrete  - (for patching of slabs for electrical trenching)  

4. Division 10 – Specialties - VISUAL DISPLAY SURFACES (PROVIDED BY OWNER INSTALLED 

BY CONTRACTOR) 

5. Division 26 – Electrical  

6. Division 27 – Communications  

7. Division 28 – Electronic Safety & Security  

 

NOTE: All abatement drawings provided for reference.  

 

A. Applicable Drawings : All drawings itemized below are to be provided complete 

by this Prime Contract, unless noted otherwise. In addition to these drawings, 

the contractor is required to review all drawings included in the overall contract 

that may contain related scope or detail for this specific contract.  

1. All  “HS-E”, “MS-E”, & “ME-E” drawings  

 

 

PART 3 - EXECUTION  

3.1 WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for  
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Architect/Construction Site Representative and/or Owner personnel will be borne by the 

Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.   

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  
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M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

3.2 CONTRACT ELECTRICAL WORK (EC-01) – ELECTRICAL PRIME CONTRACT AT NANUET HIGH 

SCHOOL – SECURITY VESTIBULE AND SCIENCE LABS, BARR MIDDLE SCHOOL SECURITY 

VESTIBULE AND STEM LABS, MILLER ELEMENTARY SCHOOL SWITCH GEAR, SUB PANELS 

AND TOILET ROOMS, INCLIDING LIGHTING, POWER, SECURITY, AND DATA WORK.  

 

C. Project Site Superintendent: EC shall provide one (1) full time Project Site Superintendent 

while any work related to this Contract is being performed on site. Superintendent may be 

a working Foreman as long as the daily requirements of this Contract are maintained, as 

they relate to the Construction Documents and the Project Schedule. Construction 

Manager reserves the right, in their opinion, to revoke this privilege if these requirements 

are not maintained. Superintendent shall work closely with the Construction Manager, and 

the other Prime Contract Superintendent(s), in a manner that best promotes the Master 

Construction Schedule and the objectives of the Project.  

 

1. Superintendent shall be on site while Prime Contractor’s own forces, and/or their sub-

contractors’ forces, are on site; also, while other Prime Contracts are installing work, 

or require coordination of work, related to this Prime Contract, and/or as requested 

by the Construction Manager.  

2. Superintendent shall be the same individual throughout the Project.  

3. Refer to Section 01 31 00 “Project Management and Coordination” for further 

requirements.  

D. Project Foreman: EC shall provide at least one (1) full time Project Foreman during each 

shift of work for each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew as related to achieving the goals of the Project.  
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B. Site Communications: EC shall provide Project Superintendent with a mobile phone, all 

costs and service charges paid for by EC; provide Construction Manager with contact 

number(s).  

C. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone w/answering machine, fax, 

and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

D. Scope of Work: In addition to Divisions 26, 27 and 28, Work of the EC includes but is not 

limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes submitting the Contractor’s Construction Schedule to 

Construction Manager of the Project Master Schedule.  

2. Electrical scope is identified on the Contract Documents for removal, installation and 

replacement of all electrical  interior and exterior components shown  on the Contract 

Documents for all schools. Including but not limited to coordination and installation 

of conduits and panels. Provide all removals of existing Electrical Devices, Fixtures & 

Systems indicated, or required, for Work of this Prime Contract. 

a. Coordinate all removals with Hazardous Materials documents.  

3. This contract includes furnishing access doors for walls and ceiling as required, 

which may include fire-rated conditions, and coordinate with General 

Contractor (GC) for installation. EC shall provide Access Door for GC to install. 

EC is required to review GC RCP and floor plans to review all locations where 

junction boxes or other accessible electrical equipment will require access 

hatches.  

4. All duct Detectors are provided by EC contract and Installed by MC contract. All 

FA Control and power wiring for duct detectors are provided by EC contract. EC 

is to refer to the HVAC schematic diagrams for quantity of duct detectors to be 

furnished.  

5. EC is to review HVAC drawings and provide power to all Fire Smoke dampers as 

indicted on the drawings.   

6. EC is to provide all wiring and data cabling for security camaras. EC will work 

with districts preferred vendor A+ Technology & Securuty Solutions to 

coordinate all power and data for security systems and camara. Districts vendor 

is to supply, make final connections to, and install all Camaras.  

7. EC is to provide intercom system, door remote release, and panic button wired 

to direct dial to the local police department. Obtain products from districts 
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preferred vendor A+ technology & Security solutions. Final connection and 

programming by A+.  

8. EC to supply and connect all power for flush valves, and sinks. Provide 12V 

wiring,  

9. Abatement of switchgear feeder insulators is by GC. EC to coordinate with GC 

and provide all disconnections at Transformer prior to abatement of switchgear 

insulators.  

10. Provide all reinstallation of existing Electrical Devices, Fixtures & Systems, 

replacement or new Electrical Devices, Fixtures & Systems associated the classrooms.  

11. EC shall conform to phasing and sequencing of renovations. See Preliminary Schedule 

for all work as  shown on the phasing plans. 

12. The Electrical Contractor shall review the  Contract Documents in its entirety for 

complete electrical scope of work in this contract. 

a. EC shall install work in accordance with the National Electrical Code 

requirements. No additional compensation will be made for extra offsets in 

conduit or retro-fit work due to improper component location, or lack of 

Prime Contractor’s coordination.  

13. Prime Contract shall understand that renovation work may require work to proceed 

while existing systems are required to be maintained; all cost associated with this 

sequence shall be anticipated, and incorporated into the Bid.  

14. Prime Contractor shall read and familiarized themselves with the Lead Sections of the 

Construction Documents. Lead-based paint has been identified to exist on specific 

areas/surfaces of the work located within the building(s), and when encountered the 

Prime Contractor shall follow all applicable regulations while working with this 

material.  

15. Prime Contractor shall read and familiarized themselves with the Asbestos Sections 

of the Construction Documents. Asbestos Containing Material is scheduled to be 

abated throughout specific areas of the building(s). Should ACM be encountered 

(after Abatement is completed), that may interfere with an installation; Prime 

Contractor shall cease work, and notify Construction Manager immediately.  

a. Penetrations not coordinated with GC, prior to abatement of these spaces, 

shall become the responsibility of the respective Prime Contract requiring 

the penetration.  

16.  EC shall provide all Work associated with creating structural openings or penetrations 

requiring lintels whether for their own work (i.e. conduit penetrations). This applies to 

all openings/penetrations greater than 5-inches through masonry or concrete walls.  

a. Non-structural openings/penetrations, including those for convenience, shall 

be self-provided by the EC.  

b. This assignment applies to new and existing construction areas.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CONTRACT SUMMARY EC-01 01 12 06 - 23 

c. Refer to Structural documents for lintel type/size requirements and 

Architectural drawings for wall types. Walls not specifically identified in the 

documents are to be assumed as masonry construction.  

d. All openings/penetrations are to be identified on Record Drawings by the 

Prime Contract requiring the opening.  

17. Provide cut and patch work related to that of this Prime Contract, related to that of 

their Prime Contract, and at those areas specifically identified on the Construction 

Documents, regardless of trade creating the area to be patched.  

a. Each Prime Contract is responsible for all other respective Cutting & Patching 

required of their installations (refer to Section 017329 for further 

information).  

18. Provide complete electrical requirements, materials and methods including, but not 

limited to:  

a. Service and distribution including bus-way, switchgear, panel boards, and 

disconnect switches.  

b. Provide grounding protection for all circuits and outlets and as required by 

applicable codes and authorities having jurisdiction. Properly ground 

building equipment provided by this project.  

c. Coordinate any electrical switchover as to least impact the Project Schedule. 

This scope is considered “critical path” and is required to be addressed 

submitted and shop drawing submitted within 2 weeks upon BoE approval.   

d. Provide all power, controls, and standby generator requirements for 

temporary power that might be required during the renovation upgrade for 

all other prime contractors working during the shutdown.  

e. Immediately after installation, provide and maintain temporary ID of all 

circuit breakers and at all shut offs/disconnects until permanent ID is in place.  

f. Exterior lighting and lighting control equipment; provide occupancy sensors 

and/or timing devices as indicated. 

g. Provide raceways, boxes, cabinets and sleeves through existing and new 

construction as part of the complete electrical installation. 

h. Provide wire, cable, conduit, boxes, and wiring devices as part of the 

complete electrical installation.  

i. Provide permanent electrical identification.  

 Provide type written panel board schedules.  

 Clearly label all panel boards, disconnects, relays, junction boxes, and other 

electrical devices and equipment.  

19. Final connections of utilities are by EC unless noted or assigned otherwise.  

20. Final connection of installations or equipment that are provided by others.  

a. Provide final connections to all scheduled equipment furnished by the 

Owner.  

21. Provide Fire Alarm system as indicated in the Construction Documents.  
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a. EC shall provide Fire Alarm and/ or coordinate as indicated on drawings.  

22. Coordinate with Owner and provide confirmation to Construction Manager of low 

voltage systems, including but not limited to telephone, building access, security, 

PA/intercom, data and CCTV systems, as indicated in the Construction Documents.  

a. EC shall confirm full operational status of existing low voltage systems 

following reinstallation of existing devices. Replace and commission all 

devices and components damaged by construction work.  

b. Provide all components, and their installations required for a complete 

system.  

c. Provide, terminate, test, and label all point-to-point field wiring.  

d. Provide all associated power circuits and requirements that support these 

systems, including but not limited to, final connections.  

23. Provide sleeves required for piping penetrating walls, slabs and/or decks.  

24. Provide through-penetration fire stop systems at all penetrations made by EC. 

Maintain listed ratings of indicated assemblies. Provide repair of existing through-

penetration fire stopping damaged by work of this Prime Contract.  

a. Sleeves with fire stopping are to be installed in sequence with fire-rated 

construction. This Prime Contract shall be responsible for installing fire 

stopping material at intersection of sleeve and constructed materials.  

25. Provide all testing and adjusting, instruction and guarantees for materials and 

equipment of this Prime Contract. Refer to Division 00 Section “Project Forms” for 

applicable documents.  

a. Substantial Completion: Clean all light fixtures and electrical equipment at 

the time of installation or at Substantial Completion, whichever is later, or as 

directed by Construction Manager.  

26. Coordinate all the preceding requirements, accordingly, with all applicable Alternates 

indicated in Section 012300 “Alternates.” 

27. Submission of all required closeout documentation and final application for payment 

no later than -September 30 2022.   

28. EC-01 is required to work with the districts fire alarm vendor to connect new 

systems to the existing FA. Contractors pricing shall include all integration into 

the buildings fire alarm controls. Upon contractor’s request, a contact will be 

provided for coordination.  

 

E. Supplemental Temporary Facilities and Controls by the EC include, but are not limited to:  

1. Waste Disposal Facilities: Provided by each contractor. 

2. Temporary Interior Barricades: Provide, maintain and eventually remove all temporary 

barricades per OSHA Regulations, Industry Standards, or as indicated in the 

Construction Documents. These include, but are not limited to, the following areas:  

a. Roof openings/penetrations.  
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b. To isolate Abatement areas.  

c. To isolate renovation areas.  

d. Floor openings/penetrations, including stairwells.  

1) Horizontal Openings: close openings in floors, roof decks, and horizontal 

surfaces with load bearing, wood and/or steel framed construction per 

applicable regulations.  

3. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and eventually 

remove all temporary installations where required per OSHA Regulations, Industry 

Standards, or as indicated in the Construction Documents. Provide fire rated 

assemblies as required. Provide exit (panic bar/crash bar) devices at locations of 

egress. Coordinate locations with Construction Exiting Plan, Sequencing/Phasing 

Plans, and the Construction Manager. Temporary doors shall be constructed using 

1/2’ plywood and 2x construction, equipped with hasps, locks, handle and latch 

mechanism, and spring or counter weight installed to allow door to close after 

opening. Permanent doors will not be used in temporary conditions. 

4. Temporary Heat: The existing heating system and ventilation system in the building 

area are not to be used for temporary heat or ventilation in construction areas.  The 

contractor for General Construction must provide temporary heat in construction in 

construction areas.  Provide submittal for temporary heat strategy that states what 

equipment will be used and where fuel will be stored.  Fuel source cannot be located 

in the building.  Heaters with self-contained fuel sources are not allowed to be placed 

in the building. 

5. Temporary Window Openings: Window openings shall be enclosed using 2x 

construction, 1/2’ plywood, and reinforced polyethylene. Where window opening 

start at or near the floor, plywood shall be installed from finish floor to minimum of 

42” AFF; reinforced poly may be installed from this point up. Should contractor 

choose to install plywood across the entire opening, sufficient area will be installed 

with reinforced poly to allow emergency escape, if required, and to allow natural light 

into the work area.  

a. Installation shall be insulated if temporary heat or cooling is being employed.  

6. Temporary Exterior Wall Enclosure: Provide and maintain temporary enclosures for 

weather protection and security of the construction in progress, where needed, up 

until completion of permanent installation specified. Enclosures shall protect the 

building from exposure, foul weather, other construction operations, and similar 

activities. Provide temporary weather tight enclosure for building exterior.  

a. Where heating and cooling is needed and permanent enclosure is not complete, 

provide insulated temporary enclosures. Coordinate enclosure with venting and 

material drying or curing requirements to avoid dangerous conditions and 

effects.  

b. Install tarpaulins securely; install fire retardant materials only.  
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c. Where temporary wood enclosures exceed 100 sq. ft. in area, use fire retardant 

treated materials for framing and sheathing.  

d. All cost incurred to repair and/or replace materials damaged, due to the failure 

of EC to provide and maintain weather tight enclosure shall be borne by this 

Prime Contract. This includes any contamination of materials that may lead to 

the introduction of mold and mildew.  

e. Immediately notify the Construction Manager, in writing, as to damage to 

temporary enclosures by “others”; identify responsible party in the submission. 

Owner shall not be liable for damages caused by “others” if Prime Contract 

cannot identify responsible party.  

7. Temporary Sanitary Facilities: Provided by each contractor.  

8. Existing Stair Usage: Use of Owner’s existing stairs in unoccupied areas will be 

permitted, provided that at Substantial Completion, stairs are restored to conditions 

existing before initial use.  

a. Provide photo documentation of existing stair conditions prior to use by all 

Prime Contracts. Document during use, and at completion of the Renovation 

Project in order to document any and all damage to the Owner’s property.  

b. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress. If, despite such protection, stairs 

become damaged, restore damaged areas so no evidence remains of correction 

work.  

9. Provide all shoring required for Work of this Prime Contract, including but not limited 

to;  

a. Cutting or altering of existing construction.  

b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

10. Maintain temporary fencing and barricading to keep unauthorized persons away 

from  hazardous areas for which this Prime Contract is responsible.  

11. Traffic Controls: Provide flagman while any operations of this Prime Contract interfere 

with traffic flow on adjacent roadways.  

 

 

 

 

END OF SECTION 01 12 06 
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SECTION 01 12 09  –CONTRACT SUMMARY – MC-01 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 

the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements.   

1. Mechanical Contract:  The Mechanical Contractor shall be selected based on 

the bid procedure as described in the Bid Documents. Contract Bidders are 

responsible for (a) trade work coordination, (b) the scope contained in 

drawings listed below and (c) any and all additional scope specifically identified 

to be performed by the Mechanical Contractor in other Bid Packages in the 

Contract.  

B.  

1) Work related to drawings: (In addition to these drawings, the 

contractor is required to review all specifications included in the overall 

contract that may contain related scope or detail for this specific 

contract.) 

Nanuet Senior High School  

a) Security Vestibule Addition Project 

b) Science Labs Renovation Project   
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1.3 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

 

1.4 DEFINITIONS  

1.5 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.6 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2009, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Multiple Prime Contractors, the 

Construction Manager shall update the Project schedule, incorporating the activities of 

the Owner, Architect, and Multiple Prime Contractors on the Projects, including activity  

sequences and durations, allocation of labor and materials, processing of Shop Drawings, 

Product Data and Samples, and delivery and procurement of products, including those 
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that must be ordered will in advance of construction. The Project schedule shall include 

the Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 

areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 

1.7 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Seismic Requirements: Prime Contracts are to be aware that the building(s) is located 

within a Seismic Zone indicated in the documents and shall provide installations in 

compliance with all related code requirements.  

D. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

E. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 
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said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 

the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Milestone Phasing Schedule” and “Project Management and 

Coordination” for requirements related to meetings and schedules.  

H. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 
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construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  

1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

 

I. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 

areas, stock piles and egress related to all work, included phased construction 

within 30 days of award. 

2. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

J. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

K. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  
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4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  

L. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 

Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 
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Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

M. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area 

of their respective contracts. Each area of construction shall be wiped clean of all 

construction dust and debris prior to turnover to the Owner.  

N. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and 

specifications.  

1.8 Project Schedule. The nature of this project is to complete all the work listed as Phase 2 

in the schedule by the Project Closeout Dates specific to each Prime Contract as 

listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

A. Bids Received:  1/19/2023 

B. Anticipated Notice to Proceed:  2/8/2023 

C. Submittals: The following items are to be submitted within 60 business days after Notice 

to Proceed: 

1. Submittal List and Submission Schedule - 15 days after NTP 

 

2. Field Investigations 
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3. Shop Drawings  

4. Long Lead Items – 30 days after NTP  

5. Schedule of Values and Key Submittal List –  15 days after NTP 

D. Mobilization:  6/26/2023 

 

Substantial Completion and Project Closeout: Per 01 11 00 Milestone Schedule 

1.9 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  
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1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

CONTRACT SUMMARY – MC-01 01 12 09 - 10 

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. All burning and or welding (all hot work) is to be done from 3:30pm to 10:00pm 

when the public is not in the building.  

3. Protect the area and surrounding areas from fire and damage.  

4. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

5. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

6. Provide all necessary fans and ventilation required for the activity.  

7. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

Preliminary Schedule and approved Project Master Schedules. All temporary power 

equipment shall comply with all applicable codes and regulations. 

1. In all other schools in this phase, known as High School Elevator Addition, have 

local electrical work, therefore each prime contractor and their sub-contractors 

are required to provide their own generator power for equipment and lighting 

to perform their work during these times with no additional cost to the owner.  

K. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 

construction and demolition debris refers to discarded materials generally 
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considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

L. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

1. Temporary Sanitary Facilities: 

a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.10 WORK HOURS & SEQUENCE   

A. During the school days, Work is to be performed in this contract during the hours of 

3:30pm to 10:00pm on weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. 

During School breaks, work is to be performed from 7:00am to 10:00pm. There is no 

additional cost to the owner for working the hours of 3:30pm through 10:00pm, or 

weekend work during the school year. Any work done during these times MUST BE 

COMPLETED, CLEANED, AND TESTED AS NECESSARY FOR STUDENT OCCUPANCY 

BEFORE THE START OF THE NEXT SCHOOL DAY.  Contractors are required to 

schedule work during school breaks, school days off, and school holidays.   

B. Summer work starts June 28th through August 23rd for 2023. The Summer working 

hours are from 7:00am to 9:30pm. There is no additional cost to the owner for working 

the hours of 3:30pm through 9:30pm or on weekends and holidays during the Summer.  
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C. Contractors are required to start working on site within 30 days of execution of 

contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid.  

D. Mandatory clean up periods - From August 24th, 2022 to August 31st, 2022 and August 

30th , 2023 to September 6th, 2023, contractors shall clean up all interior and exterior 

areas.  

E. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 

scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work. If a 

project schedule delay has been caused by the fault of the contractor, the contractor is 

required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 

All costs for CM, Architect and district personal related to this 3rd shift request will be 

charged to the contractor at a combined rate for all at $3,000 per 8hr shift.  

 

F. The shifts noted above are not considered overtime or premium time hours.  

G. Contract summaries will provide start and end date for each contractor.  

H.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all -3rd shift, overtime, weekend and/or holiday work required to meet 

the Project Master Schedules shall be incorporated in the respective Prime 

Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 

stated in section 1.8 C for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them enough 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 
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a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

I. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

J. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 
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A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1     PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. All Specification Sections provided.  

3. All abatement drawings provided for reference. 

 

 

PART 3 - EXECUTION  
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3.1 WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.  

 

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  
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K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time.  

 

P. CONTRACT MC-01 – MECHANICAL WORK & PLUMBING WORK (MC) –– 

MECHANICAL/PLUMBING PRIME CONTRACT AT, NANUET SENIOR HIGH SCHOOL, FOR (BUT 

NOT LIMITED TOO), MECHANICAL PIPING, DUCTING, VAV’S, DAMPERS,RTU’S,SPLIT UNIT 

SYSTEMS,HYDRONIC PIPING, ANY WORK RELATED TO ROOFING SHALL BE COORDINATED WITH 

ROOFING CONTRACT INSTALLATION. ALL INTERIOR WORK SHALL BE COORDINATED WITH 

GENERAL CONTRACTS. SEE MILESTONE & PHASING SCHEDULED FOR MORE DETAILS.  

 

Q. NUFSD will provide RTU-HS-1 through a state contract with TRANE. MC-01 is to provide a 

crane to lift the unit off the delivery vehicle and place on roof top support system as 

indicated by contract documents. MC-01 is responsible for all other contract connections, 

ducting, piping, startup, T&B, ETC….   

 

 RTU-HS-01 will be a Valent Unit VXE-312-74D-30I-0-A1 

 

 Trane Contract for coordination and delivery is: Lauren Hayes – 

lauren.hayes@tranetechnologies.com – 1518-410-9375 

 

R. All HVAC louvers/vents are supplied by MC-01. Coordinate opening with other primes.  

 

S. HVAC control wiring is provided and installed by MC-01. Power wiring by EC-01.  
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T. MC-01 is responsible for making their own through wall or through floor piping penetrations 

and is responsible for associated patching and firestopping as required. 

 

U. Access doors for plumbing is provided by MC-01 and installed by GC-01.  

 

V. To allow sufficient time for install, MC-01 is to provide GC-01 with any foundation sleeves and 

a coordinated sketch showing exact height/locations with distance from column line and 

depth below finished slab. If information is not provided in a timely manor, then MC is 

responsible for all core drilling to install piping if required.   

 

W. All duct detectors are furnished by EC and installed by MC.  

 

X. All fire and or fire/smoke dampers are installed by MC.  

 

Y. NUFSD will provide a Cx for startup review, T&B, review, and post-construction operations 

review. MC will be required to coordinate with Cx for these project milestone tasks. MC is to 

give CM advanced notice prior to unit start-up and Testing and Balancing, so CM may 

schedule Cx review.  

 

A. Project Site Superintendent: MC shall provide one (1) full time Project Site 

Superintendent while any work related to this Contract is being performed on site. 

Superintendent may be a working Foreman as lon g as the daily requirements of this 

Contract are maintained, as they relate to the Construction Documents and the Project 

Schedule. Construction Manager reserves the right, in their opinion, to revoke this 

privilege if these requirements are not maintained. Superintendent shall work closely 

with the Construction Manager, and the other Prime Contract Superintendents and 

Foremen, in a manner that best promotes the Project Master Schedules and the 

objectives of the Project.  

1. Superintendent shall be on site while Prime Contractor’s own forces, and/or their 

sub-contractors forces, are on site; also while other Prime Contracts are installing 

work, or require coordination of work, related to this Contract, and/or as requested 

by the Construction Manager.  

2. Superintendent shall be the same individual throughout the Project.  

3. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

4. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: MC shall provide at least one (1) full time Project Foreman during each 

shift of work at each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew, as related to achieving the goals of the Project.  
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C. Site Communications: MC shall provide Project Superintendent with a mobile phone, all 

costs and service charges paid for by MC; provide Construction Manager with contact 

number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone w/answering machine, fax, 

and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: Work of the MC includes but is not limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes submitting the Contractor’s Construction Schedule to the 

Construction Manager for preparation of the Project Master Schedule.  

2. All Mechanical demolition and new construction as indicated in the Contract 

Documents. 

3. Mechanical scope is identified in the Contract Documents which include but is not 

limited to ALL drawings, specifications, this multiple contract summary, etc. This 

contract includes furnishing and installing access doors for walls and ceiling as 

required, which may include fire rated conditions., Prior to the submission of shop 

drawings for mechanical curbs, survey all existing curbs for accurate measurements. 

Determination of new curb height shall be made in coordination with Contract 

Documentation.. 

4. Prior to removal, survey condition of all existing roof top mechanical equipment 

scheduled to be removed and reinstalled and submit a report of the condition of 

each piece of existing equipment. Report shall include photographs and a location 

plan, and be submitted to the Architect and Construction Manager. 

5. Removal, safe storage off roof (or outside of work area, as coordinated with BE 

Contractor ), and reinstallation of all existing mechanical roof top equipment as 

indicated in the Contract Documents. Demolish existing curbs (following asbestos 

abatement by others) and provide and install new equipment curbs. 

6. Reinstallation mechanical scope includes all miscellaneous piping, ductwork 

extension, low voltage wiring, equipment, hardware and insulation required for a 

complete and functional reinstallation of existing rooftop equipment. Coordinate 

any new roof penetrations, if required, with BE Contractor. 

7. Reinstallation mechanical scope includes start-up, testing & balancing and 

recommissioning services for reinstalled mechanical equipment. Submit testing & 

balancing and commissioning reports to Architect and Construction Manager. 
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8. Prime Contract shall understand that renovation work may require work to proceed 

while existing systems are required to be maintained; all cost associated with this 

sequence shall be anticipated, and incorporated into the Bid.  

a. MC shall be cognizant of phasing and sequencing conditions, that may require 

MC to make temporary connections or installations of heating system 

components, in order to maintain operation of existing/new system 

configuration(s). It shall be the Prime Contract’s responsibility to employ its 

own means and methods of accomplishing any such temporary conditions, at 

no additional cost to the owner.  

b. All new heating system components must be protected, from potential 

contamination, by any existing components that are still employed during 

system operation, should a partial existing/new configuration exist during the 

required heating period, September 15th – May 31st.  

9. Prime Contractor shall read and familiarized themselves with the Lead Sections of 

the Construction Documents. Lead-based paint has been identified to exist on 

specific areas/surfaces of the work located within the building(s), and when 

encountered the Prime Contractor shall follow all applicable regulations while 

working with this material.  

10. Prime Contractor shall read and familiarized themselves with the Asbestos Sections 

of the Construction Documents. Asbestos Containing Material is scheduled to be 

abated throughout specific areas of the building(s). Should ACM be encountered 

(after Abatement is completed), that may interfere with an installation; Prime 

Contractor shall cease work, and notify Construction Manager immediately.  

a. Penetrations not coordinated with the Prime Contractor responsible for 

asbestos abatement, prior to abatement of these spaces, shall become the 

responsibility of the respective Prime Contract requiring the penetration. 

b. Contractor is required to review their work in the field prior to starting and 

advise if ACM is suspect on the work they intend to alter in anyway. There is no 

delay claim for lack of inspection of work. 

11. Environmental Protection: Provide protection, and conduct construction in ways and 

by methods that comply with environmental regulations and that minimize possible 

air, waterway, and subsoil contamination or pollution or other undesirable effects.  

a. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

12. The HVAC drawings are schematic in nature, and the MC will make adequate 

provisions to accommodate the actual field conditions without additional cost to 

the Owner.  

13. Document on the Record Drawings all ductwork openings and penetrations larger 

than 2 inches in diameter.  

14. Provide all demolition of Mechanical Systems indicated in the Construction 

Documents, and/or required for Work of this Prime Contract.  

a. Coordinate all demolition with Hazardous Materials documents.  
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b. Coordinate with all other Prime Contracts regarding all removals required for 

the Project.  

c. Demolition of a system shall mean any and all components, removed in their 

entirety, to the point of origin or source.  

15. Provide valves, whether permanent or temporary, to permit shutoff and/or capping 

of systems to achieve the Work of this Prime Contract.  

16. Each Prime Contract shall be responsible for all respective SOG/SOD removals, and 

related infill thereof (doweled with #4 bar 16”o.c. unless otherwise detailed), that are 

not indicated on the Architectural Demolition plans.  

a. All concrete/masonry demolition shall be completed using wet saw methods.  

17. MC Contractor shall provide all Work associated with creating structural openings 

or penetrations requiring lintels, for their own work (i.e. ductwork and pipe or 

conduit penetrations). This applies to all openings/penetrations greater than 5-

inches through masonry or concrete walls. 

a. MC shall provide lintels and shop drawings for such openings for review by 

Design Team. MC shall indicate all required openings/penetrations requiring 

lintels on their Shop Drawings. Mechanical contractor is required to provide 

openings/penetrations on the coordination drawings that will require structural 

openings in accordance with the contract documents at no additional cost. 

Non-structural openings/penetrations, including those for convenience, shall 

be self-provided by the respective Prime Contractor.  

b. This assignment applies to new and existing construction areas.  

c. Refer to Structural documents for lintel type/size requirements and 

Architectural drawings for wall types. Walls not specifically identified in the 

documents are to be assumed as masonry construction.  

d. All openings/penetrations are to be identified on Record Drawings by the 

Prime Contract requiring the opening.  

e. All scheduled exterior wall louver openings indicated on Architectural and/or 

Structural documents are to be created by this MC Contractor. MC shall supply 

and install louver.  

f. Exact physical locations shall be laid-out by MC for coordinated sequencing 

with other respective Prime Contractors.  

18. Provide cut and patch work related to that of this Prime Contract,, related to that of 

their Prime Contract, and at those areas specifically identified on the Construction 

Documents, regardless of trade creating the area to be patched.  

a. Each Prime Contract is responsible for all other respective Cutting & Patching 

required of their installations. Refer to Section 017329 “Cutting and Patching” 

for further information.  

b. Provide cut and patch for all affected materials at building interiors as required 

to provide access for relocation of existing or installation of new roof drains 

and rood drain leaders, to point of connection to existing piping or to building 

exterior, as indicated in Contract Documents. 
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19. Provide new HVAC system(s), or modifications of existing system(s) as indicated in 

the Construction Documents, complete and fully operational.  

a. Furnish all disconnects and motor starters (including related “heaters, fuses, 

and phase protection relays”) for all equipment provided under this contract, 

for coordinated installation by EC.  

b.  Provide Instrumentation and Controls (Energy Management System) complete 

as indicated on the drawings or specifications: 

1)  Electrical Contractor shall provide line voltage power wiring to the control 

panels as indicated in the Contract Documents.  

2) EMS installer shall provide all low voltage wiring of controls, transformers, 

actuated dampers, motors, etc., as required for a complete operational 

system.  

c. Provide thermal insulation of all HVAC components provided by this Prime 

Contract.  

20. Final connections of utilities are by MC, EC or PC, unless noted or assigned 

otherwise.  

21. Provide sleeves required for piping penetrating walls, slabs and/or decks.  

22. Provide through-penetration fire stop systems at all penetrations made by MC.  MC 

Contractor shall maintain listed ratings of indicated assemblies. Provide repair of 

existing through-penetration fire stopping damaged by work of this Prime Contract.  

a. Sleeves with fire stopping are to be installed in sequence with fire-rated 

construction. This Prime Contract shall be responsible for installing fire 

stopping material at intersection of sleeve and constructed materials.  

23. Provide coordination with, and notification to, the Construction Manager for all 

specified testing, training, commissioning, etc., of the Work of this Prime Contract. 

Refer to Division 00 Section “Project Forms” for applicable documentation 

documents.  

24. Substantial Completion: Clean all mechanical and plumbing installations and 

provided equipment at the time of Substantial Completion or as directed by 

Construction Manager.  

25. Coordinate all the preceding requirements, accordingly, with all applicable 

Alternates indicated in Section 012300 “Alternates”.  

F. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this specific contract.  

i) All Division 00 and 01 – Procurement and Contracting Requirements & General 

Requirements  

ii) Division 03 – Concrete Division 

iii) Division 09 – Finishes   
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iv) Division 23 – Heating, Ventilating, and Air Conditioning 

 

A. Applicable Drawings : All drawings itemized below are to be provided complete 

by this Prime Contract, unless noted otherwise. In addition to these drawings, 

the contractor is required to review all drawings included in the overall 

contract that may contain related scope or detail for this specific contract.  

1. All  “HS-M”,drawings  

 

 

 

END OF SECTION 01 12 09 
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SECTION 01 12 10  –CONTRACT SUMMARY – MC-02 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 

the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements.   

1. Mechanical Contract:  The Mechanical Contractor shall be selected based on 

the bid procedure as described in the Bid Documents. Contract Bidders are 

responsible for (a) trade work coordination, (b) the scope contained in 

drawings listed below and (c) any and all additional scope specifically identified 

to be performed by the Mechanical Contractor in other Bid Packages in the 

Contract.  

B.  

1) Work related to drawings: (In addition to these drawings, the 

contractor is required to review all specifications included in the overall 

contract that may contain related scope or detail for this specific 

contract.) 

Barr Middle School  

a) Security Vestibule Project 

b) STEM Labs Renovation Project   

Miller Elementary School  

c) Toilet Room Renovation Projects  
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1.3 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

 

1.4 DEFINITIONS  

1.5 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.6 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2009, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 
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C. Utilizing the construction schedules provided by the Multiple Prime Contractors, the 

Construction Manager shall update the Project schedule, incorporating the activities of 

the Owner, Architect, and Multiple Prime Contractors on the Projects, including activity  

sequences and durations, allocation of labor and materials, processing of Shop Drawings, 

Product Data and Samples, and delivery and procurement of products, including those 

that must be ordered will in advance of construction. The Project schedule shall include 

the Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 

areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 

1.7 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Seismic Requirements: Prime Contracts are to be aware that the building(s) is located 

within a Seismic Zone indicated in the documents and shall provide installations in 

compliance with all related code requirements.  

D. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

E. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 
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completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 

the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  
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G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Milestone Phasing Schedule” and “Project Management and 

Coordination” for requirements related to meetings and schedules.  

H. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  

1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

 

I. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 

areas, stock piles and egress related to all work, included phased construction 

within 30 days of award. 

2. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

J. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

K. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  
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1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  

L. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  
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6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 

Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

M. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area 

of their respective contracts. Each area of construction shall be wiped clean of all 

construction dust and debris prior to turnover to the Owner.  

N. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and 

specifications.  

1.8 Project Schedule. The nature of this project is to complete all the work listed as Phase 2 

in the schedule by the Project Closeout Dates specific to each Prime Contract as 

listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

A. Bids Received:  1/19/2023 

B. Anticipated Notice to Proceed:  2/8/2023 
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C. Submittals: The following items are to be submitted within 60 business days after Notice 

to Proceed: 

1. Submittal List and Submission Schedule - 15 days after NTP 

 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items – 30 days after NTP  

5. Schedule of Values and Key Submittal List –  15 days after NTP 

D. Mobilization:  6/26/2023 

E. Substantial Completion and Project Closeout:  Per 01 11 00 Milestone Schedule 

 

1.9 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   
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D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  
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H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. All burning and or welding (all hot work) is to be done from 3:30pm to 10:00pm 

when the public is not in the building.  

3. Protect the area and surrounding areas from fire and damage.  

4. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

5. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

6. Provide all necessary fans and ventilation required for the activity.  

7. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

Preliminary Schedule and approved Project Master Schedules. All temporary power 

equipment shall comply with all applicable codes and regulations. 

1. In schools in this phase, have local electrical work, therefore each prime 

contractor and their sub-contractors are required to provide their own 

generator power for equipment and lighting to perform their work during 

these times with no additional cost to the owner.  
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K. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 

construction and demolition debris refers to discarded materials generally 

considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

L. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

1. Temporary Sanitary Facilities: 

a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.10 WORK HOURS & SEQUENCE   

A. During the school days, Work is to be performed in this contract during the hours of 

3:30pm to 10:00pm on weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. 

During School breaks, work is to be performed from 7:00am to 10:00pm. There is no 

additional cost to the owner for working the hours of 3:30pm through 10:00pm, or 

weekend work during the school year. Any work done during these times MUST BE 
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COMPLETED, CLEANED, AND TESTED AS NECESSARY FOR STUDENT OCCUPANCY 

BEFORE THE START OF THE NEXT SCHOOL DAY.  Contractors are required to 

schedule work during school breaks, school days off, and school holidays.   

B. Summer work starts June 28th through August 23rd for 2023. The Summer working 

hours are from 7:00am to 9:30pm. There is no additional cost to the owner for working 

the hours of 3:30pm through 9:30pm or on weekends and holidays during the Summer.  

C. Contractors are required to start working on site within 30 days of execution of 

contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid.  

D. Mandatory clean up periods - From August 24th, 2022 to August 31st, 2022 and August 

30th , 2023 to September 6th, 2023, contractors shall clean up all interior and exterior 

areas.  

E. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 

scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work. If a 

project schedule delay has been caused by the fault of the contractor, the contractor is 

required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 

All costs for CM, Architect and district personal related to this 3rd shift request will be 

charged to the contractor at a combined rate for all at $3,000 per 8hr shift.  

 

F. The shifts noted above are not considered overtime or premium time hours.  

G. Contract summaries will provide start and end date for each contractor.  

H.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all -3rd shift, overtime, weekend and/or holiday work required to meet 

the Project Master Schedules shall be incorporated in the respective Prime 

Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 
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situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 

stated in section 1.8 C for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them enough 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

I. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

J. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 
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up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1     PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. All Specification Sections provided.  
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3. All abatement drawings provided for reference. 

 

 

PART 3 - EXECUTION  

3.1 WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.  

 

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 
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This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time.  

 

P. CONTRACT MC-02 – MECHANICALWORK (MC) –– MECHANICAL PRIME CONTRACT AT, BARR 

MIDDLE SCHOOL & MILLER ELEMENTARY SCHOOL, FOR (BUT NOT LIMITED TO), MECHANICAL 

PIPING, DUCTING, DAMPERS, MAU’S,SPLIT UNIT SYSTEMS,HYDRONIC PIPING, ANY WORK 

RELATED TO ROOFING SHALL BE COORDINATED WITH ROOFING CONTRACT INSTALLATION. 

ALL INTERIOR WORK SHALL BE COORDINATED WITH GENERAL CONTRACTS. SEE MILESTONE & 

PHASING SCHEDULED FOR MORE DETAILS.  

 

Q. All HVAC louvers/vents are supplied by MC-02. Coordinate opening with other primes.  

 

R. HVAC control wiring is provided and installed by MC-02. Power wiring by EC.  

 

S. MC-02 is responsible for making their own through wall or through floor piping penetrations 

and is responsible for associated patching and firestopping as required. 
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T. Access doors for plumbing is provided by MC-02 and installed by GC.  

 

U. To allow sufficient time for install, MC-02 is to provide GC with any foundation sleeves and a 

coordinated sketch showing exact height/locations with distance from column line and depth 

below finished slab. If information is not provided in a timely manor, then MC is responsible 

for all core drilling to install piping if required.   

 

V. All duct detectors are furnished by EC and installed by MC.  

 

W. All fire and or fire/smoke dampers are installed by MC.  

 

A. Project Site Superintendent: MC shall provide one (1) full time Project Site 

Superintendent while any work related to this Contract is being performed on site. 

Superintendent may be a working Foreman as lon g as the daily requirements of this 

Contract are maintained, as they relate to the Construction Documents and the Project 

Schedule. Construction Manager reserves the right, in their opinion, to revoke this 

privilege if these requirements are not maintained. Superintendent shall work closely 

with the Construction Manager, and the other Prime Contract Superintendents and 

Foremen, in a manner that best promotes the Project Master Schedules and the 

objectives of the Project.  

1. Superintendent shall be on site while Prime Contractor’s own forces, and/or their 

sub-contractors forces, are on site; also while other Prime Contracts are installing 

work, or require coordination of work, related to this Contract, and/or as requested 

by the Construction Manager.  

2. Superintendent shall be the same individual throughout the Project.  

3. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

4. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: MC shall provide at least one (1) full time Project Foreman during each 

shift of work at each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew, as related to achieving the goals of the Project.  

C. Site Communications: MC shall provide Project Superintendent with a mobile phone, all 

costs and service charges paid for by MC; provide Construction Manager with contact 

number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone w/answering machine, fax, 

and e-mail. Contact information shall be provided to the Construction Manager.  
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1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: Work of the MC includes but is not limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes submitting the Contractor’s Construction Schedule to the 

Construction Manager for preparation of the Project Master Schedule.  

2. All Mechanical demolition and new construction as indicated in the Contract 

Documents. 

3. Mechanical scope is identified in the Contract Documents which include but is not 

limited to ALL drawings, specifications, this multiple contract summary, etc. This 

contract includes furnishing and installing access doors for walls and ceiling as 

required, which may include fire rated conditions., Prior to the submission of shop 

drawings for mechanical curbs, survey all existing curbs for accurate measurements. 

Determination of new curb height shall be made in coordination with Contract 

Documentation.. 

4. Prior to removal, survey condition of all existing roof top mechanical equipment 

scheduled to be removed and reinstalled and submit a report of the condition of 

each piece of existing equipment. Report shall include photographs and a location 

plan, and be submitted to the Architect and Construction Manager. 

5. Removal, safe storage off roof (or outside of work area, as coordinated with BE 

Contractor ), and reinstallation of all existing mechanical roof top equipment as 

indicated in the Contract Documents. Demolish existing curbs (following asbestos 

abatement by others) and provide and install new equipment curbs. 

6. Reinstallation mechanical scope includes all miscellaneous piping, ductwork 

extension, low voltage wiring, equipment, hardware and insulation required for a 

complete and functional reinstallation of existing rooftop equipment. Coordinate 

any new roof penetrations, if required, with BE Contractor. 

7. Reinstallation mechanical scope includes start-up, testing & balancing and 

recommissioning services for reinstalled mechanical equipment. Submit testing & 

balancing and commissioning reports to Architect and Construction Manager. 

8. Prime Contract shall understand that renovation work may require work to proceed 

while existing systems are required to be maintained; all cost associated with this 

sequence shall be anticipated, and incorporated into the Bid.  

a. MC shall be cognizant of phasing and sequencing conditions, that may require 

MC to make temporary connections or installations of heating system 

components, in order to maintain operation of existing/new system 

configuration(s). It shall be the Prime Contract’s responsibility to employ its 

own means and methods of accomplishing any such temporary conditions, at 

no additional cost to the owner.  
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b. All new heating system components must be protected, from potential 

contamination, by any existing components that are still employed during 

system operation, should a partial existing/new configuration exist during the 

required heating period, September 15th – May 31st.  

9. Prime Contractor shall read and familiarized themselves with the Lead Sections of 

the Construction Documents. Lead-based paint has been identified to exist on 

specific areas/surfaces of the work located within the building(s), and when 

encountered the Prime Contractor shall follow all applicable regulations while 

working with this material.  

10. Prime Contractor shall read and familiarized themselves with the Asbestos Sections 

of the Construction Documents. Asbestos Containing Material is scheduled to be 

abated throughout specific areas of the building(s). Should ACM be encountered 

(after Abatement is completed), that may interfere with an installation; Prime 

Contractor shall cease work, and notify Construction Manager immediately.  

a. Penetrations not coordinated with the Prime Contractor responsible for 

asbestos abatement, prior to abatement of these spaces, shall become the 

responsibility of the respective Prime Contract requiring the penetration. 

b. Contractor is required to review their work in the field prior to starting and 

advise if ACM is suspect on the work they intend to alter in anyway. There is no 

delay claim for lack of inspection of work. 

11. Environmental Protection: Provide protection, and conduct construction in ways and 

by methods that comply with environmental regulations and that minimize possible 

air, waterway, and subsoil contamination or pollution or other undesirable effects.  

a. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

12. The HVAC drawings are schematic in nature, and the MC will make adequate 

provisions to accommodate the actual field conditions without additional cost to 

the Owner.  

13. Document on the Record Drawings all ductwork openings and penetrations larger 

than 2 inches in diameter.  

14. Provide all demolition of Mechanical Systems indicated in the Construction 

Documents, and/or required for Work of this Prime Contract.  

a. Coordinate all demolition with Hazardous Materials documents.  

b. Coordinate with all other Prime Contracts regarding all removals required for 

the Project.  

c. Demolition of a system shall mean any and all components, removed in their 

entirety, to the point of origin or source.  

15. Provide valves, whether permanent or temporary, to permit shutoff and/or capping 

of systems to achieve the Work of this Prime Contract.  

16. Each Prime Contract shall be responsible for all respective SOG/SOD removals, and 

related infill thereof (doweled with #4 bar 16”o.c. unless otherwise detailed), that are 

not indicated on the Architectural Demolition plans.  
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a. All concrete/masonry demolition shall be completed using wet saw methods.  

17. MC Contractor shall provide all Work associated with creating structural openings 

or penetrations requiring lintels, for their own work (i.e. ductwork and pipe or 

conduit penetrations). This applies to all openings/penetrations greater than 5-

inches through masonry or concrete walls. 

a. MC shall provide lintels and shop drawings for such openings for review by 

Design Team. MC shall indicate all required openings/penetrations requiring 

lintels on their Shop Drawings. Mechanical contractor is required to provide 

openings/penetrations on the coordination drawings that will require structural 

openings in accordance with the contract documents at no additional cost. 

Non-structural openings/penetrations, including those for convenience, shall 

be self-provided by the respective Prime Contractor.  

b. This assignment applies to new and existing construction areas.  

c. Refer to Structural documents for lintel type/size requirements and 

Architectural drawings for wall types. Walls not specifically identified in the 

documents are to be assumed as masonry construction.  

d. All openings/penetrations are to be identified on Record Drawings by the 

Prime Contract requiring the opening.  

e. All scheduled exterior wall louver openings indicated on Architectural and/or 

Structural documents are to be created by this MC Contractor. MC shall supply 

and install louver.  

f. Exact physical locations shall be laid-out by MC for coordinated sequencing 

with other respective Prime Contractors.  

18. Provide cut and patch work related to that of this Prime Contract,, related to that of 

their Prime Contract, and at those areas specifically identified on the Construction 

Documents, regardless of trade creating the area to be patched.  

a. Each Prime Contract is responsible for all other respective Cutting & Patching 

required of their installations. Refer to Section 017329 “Cutting and Patching” 

for further information.  

b. Provide cut and patch for all affected materials at building interiors as required 

to provide access for relocation of existing or installation of new roof drains 

and rood drain leaders, to point of connection to existing piping or to building 

exterior, as indicated in Contract Documents. 

19. Provide new HVAC system(s), or modifications of existing system(s) as indicated in 

the Construction Documents, complete and fully operational.  

a. Furnish all disconnects and motor starters (including related “heaters, fuses, 

and phase protection relays”) for all equipment provided under this contract, 

for coordinated installation by EC.  

b.  Provide Instrumentation and Controls (Energy Management System) complete 

as indicated on the drawings or specifications: 

1)  Electrical Contractor shall provide line voltage power wiring to the control 

panels as indicated in the Contract Documents.  
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2) EMS installer shall provide all low voltage wiring of controls, transformers, 

actuated dampers, motors, etc., as required for a complete operational 

system.  

c. Provide thermal insulation of all HVAC components provided by this Prime 

Contract.  

20. Final connections of utilities are by MC, EC or PC, unless noted or assigned 

otherwise.  

21. Provide sleeves required for piping penetrating walls, slabs and/or decks.  

22. Provide through-penetration fire stop systems at all penetrations made by MC.  MC 

Contractor shall maintain listed ratings of indicated assemblies. Provide repair of 

existing through-penetration fire stopping damaged by work of this Prime Contract.  

a. Sleeves with fire stopping are to be installed in sequence with fire-rated 

construction. This Prime Contract shall be responsible for installing fire 

stopping material at intersection of sleeve and constructed materials.  

23. Provide coordination with, and notification to, the Construction Manager for all 

specified testing, training, commissioning, etc., of the Work of this Prime Contract. 

Refer to Division 00 Section “Project Forms” for applicable documentation 

documents.  

24. Substantial Completion: Clean all mechanical and plumbing installations and 

provided equipment at the time of Substantial Completion or as directed by 

Construction Manager.  

25. Coordinate all the preceding requirements, accordingly, with all applicable 

Alternates indicated in Section 012300 “Alternates”.  

F. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this specific contract.  

i) All Division 00 and 01 – Procurement and Contracting Requirements & General 

Requirements  

ii) Division 03 – Concrete Division 

iii) Division 09 – Finishes   

iv) Division 23 – Heating, Ventilating, and Air Conditioning 

 

A. Applicable Drawings : All drawings itemized below are to be provided complete 

by this Prime Contract, unless noted otherwise. In addition to these drawings, 

the contractor is required to review all drawings included in the overall 

contract that may contain related scope or detail for this specific contract.  

1. All  “ME-M”, & “MS-M” drawings  

END OF SECTION 01 12 09 
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SECTION 01 12 11 –CONTRACT SUMMARY – PC-01 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 

the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements.   

B.  

1. Plumbing Work Contract :  The Plumbing Contractor shall be selected 

based on the bid procedure as described in the Bid Documents. Contract 

Bidders are responsible for (a) trade work coordination, (b) the scope 

contained in drawings listed below and (c) any and all additional scope 

specifically identified to be performed by the Plumbing Contractor in other 

Bid Packages in the Contract.  

C.  

1) Work related to drawings: (In addition to these drawings, the 

contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this 

specific contract.) 
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a) Nanuet High Shool, Barr Middle School, Miller Elementary 

School  

• HS Science Labs 

• Barr MS STEM labs  

• Miller Toilet Room Renovations  

 

 

 

a. Bid Package Contract No. 11 -  Plumbing Work:  All work related to mechanical 

construction which includes but is not limited to the following items: (Refer to the 

Contract Documents for full scope of work.) 

i. Provide access panels, fire rating/firestopping, All plumbing work, except 

underground services on site plans. Contract includes but not limited to, 

sprinkler piping and head replacements,  all concrete demo and  interior 

pads related to PC Equipment, all demo and discard of, piping, insulation 

and fittings, domestic water, cold water grounding reconnections, 

controls for any meters and equipment related to the water main work,  

feed water, all patching and painting related to the installation of their 

scope, all city filings and permits for any reason and as required, West 

Chester County Department of Health, throughout the District Wide 

Project (DW).  

ii. All work related to drawings; (In addition to these drawings, the contractor 

is required to review all specifications included in the overall contract that 

may contain related scope or detail for this specific contract.) 

 

 

2) Related Sections include, but are not limited to, the following:  

2. Division 01 Section “Work Restrictions” for use of the Project site and for 

requirements for continued Owner occupancy of premises.  

3. Division 01 Section “Project Management and Coordination” for general 

coordination requirements.  

4. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

5. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls.  

1.3 DEFINITIONS  
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A. Building Site: The Building Site shall be defined in the Construction Documents, as the 

building footprint, and all related construction within a five-foot (5’0”) distance of the 

building’s exterior face, unless noted or assigned otherwise. Coordinate with specific 

exceptions to the 5’0” limit indicated within each Scope of Work outline.  

B. Permanent Enclosure: As determined by the Architect: permanent or temporary roofing 

is complete, insulated, and weathertight; and all openings are closed with permanent 

construction or substantial temporary closures. All cost associated with failure to 

maintain described installations that result in any damage or contamination to the 

Owner’s property, shall be borne by the Prime Contract responsible for the installation.  

1.4 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.5 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2009, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Multiple Prime Contractors, the 

Construction Manager shall update the Project schedule, incorporating the activities of 

the Owner, Architect, and Multiple Prime Contractors on the Projects, including activity  

sequences and durations, allocation of labor and materials, processing of Shop Drawings, 

Product Data and Samples, and delivery and procurement of products, including those 

that must be ordered will in advance of construction. The Project schedule shall include 

the Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 
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areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 

1.6 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Seismic Requirements: Prime Contracts are to be aware that the building(s) is located 

within a Seismic Zone indicated in the documents and shall provide installations in 

compliance with all related code requirements.  

D. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

E. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 
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the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime 

Contractor shall cooperate with the other Prime Contractors involved, to 

coordinate approved substitutions with remainder of the Work. Contractors 

shall submit all “Substitutions” at least ten (10) days prior to the date for 

receipt of Bids as specified in the Instructions to Bidders 002113 Section 3.3 

Equivalents or bid will be considered per “basis of design”.  

G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Milestone and Phasing Schedule” and “Project Management and 

Coordination” for requirements related to meetings and schedules.  

H. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Milestone and Phasing Schedule, the Project 

Master Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner 

will not be responsible for delay claims due to adjustments being no fault of their own.  
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1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

I. Prime Contract shall verify existing conditions in the field prior to work commencing in 

that area and immediately report conditions to the Architect that are not represented 

correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 

areas, stock piles and egress related to all work, included phased construction 

within 30 days of award. 

2. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

J. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents, and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

K. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 
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prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  

L. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall included the safety review/securing of the site-work zone after 

each shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 

Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  
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9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

10. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior 

contracts performing work inside the buildings shall mop clean all building 

surrounding areas and finish flooring and remove all marks/blemishes to the finish, 

for each construction area of their respective contracts. Each area of construction 

shall be wiped clean of all construction dust and debris prior to turnover to the 

Owner.  

M. Cutting and Patching: All Primes are responsible for cutting and patching 

required to complete their Work. All repair of existing finish Work (including 

finish floors) shall be performed by contract requiring work, meeting or 

exceeding minimum contract requirements for that particular section, 

specification, or type of work. All concealed openings (piping, ductwork, 

conduit, etc.) must be repaired to comply with specified wall or deck 

conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing 

unrated wall or floor opening, whereas the wall/floor is a fire rated condition, 

that contractor is responsible to fire rate that opening to match the wall/floor 

fire rating with new and all other existing wire, piping, ducts etc.  Other areas 

are noted in drawings and specifications. 

1.7 Project Schedule. The nature of this project is to complete all the work listed as 

Phase 3 in the schedule by the Project Closeout Dates specific to each Prime 

Contract as listed below. Each Prime Contractor shall include in their bid 

proper allowances for foul weather. 

A. Bids Received:  1/19/2023 

B. Anticipated Notice to Proceed:  2/8/2023 

C. Submittals: The following items are to be submitted within 60 business days 

after Notice to Proceed: 

1. Submittal List and Submission Schedule–  15 days after NTP 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items– 30 days after NTP 

5. Schedule of Values and Key Submittal List –  15 days after NTP 

D. Mobilization:  6/26/2023 
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E. Substantial Completion and Project Closeout:  Per 01 11 00 Milestone Schedule 

1.7 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan” The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 
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remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  
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1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Remove each temporary facility when it can be replaced by the authorized permanent 

facility no later than Substantial Completion, or as directed by the Architect and/or 

Construction Manager. Complete or restore permanent facilities that may have been 

delayed due to interim use of a temporary barrier or condition.  

K. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

Milestone Phasing Schedule and approved Project Master Schedules. All temporary 

power equipment shall comply with all applicable codes and regulations. 

1. In all other schools in this phase 4, known as HBE; GMD; WBW & DWE have 

local electrical panel replacements, therefore each prime contractor and their 

sub-contractors are required to provide their own generator power for 

equipment and lighting to perform their work during these times with no 

additional cost to the owner.  

L. Waste Disposal Facilities:  
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1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 

construction and demolition debris refers to discarded materials generally 

considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

M. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

a. Temporary Sanitary Facilities: 

1) Each prime contractor is required to provide their own Temporary 

Sanitary Facilities and secured behind fencing and/or locked after 

work hours and weekends.  

b. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

c. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

d. Shield toilets to ensure privacy.  

e. Coordinate mobilization and demobilization of units with Construction 

Manager.  

f. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

g. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.8 WORK HOURS & SEQUENCE   

A. During the school days, Work is to be performed in this contract during the hours of 

3:30pm to 10:00pm on weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. 

During School breaks, work is to be performed from 7:00am to 10:00pm. There is no 

additional cost to the owner for working the hours of 3:30pm through 10:00pm, or 

weekend work during the school year. Any work done during these times MUST BE 
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COMPLETED, CLEANED, AND TESTED AS NECESSARY FOR STUDENT OCCUPANCY 

BEFORE THE START OF THE NEXT SCHOOL DAY.  Contractors are required to 

schedule work during school breaks, school days off, and school holidays.   

B. Summer work starts June 28th through August 23rd for 2023 The Summer working hours 

are from 7:00am to 9:30pm. There is no additional cost to the owner for working the 

hours of 3:30pm through 9:30pm or on weekends and holidays during the Summer.  

C. Contractors are required to start working on site within 30 days of execution of 

contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid.  

D. Mandatory clean up periods - From August 24th, 2023 to August 31st , 2023 and August 

30th , 2023 to September 6th, 2023, contractors shall clean up all interior and exterior 

areasContractors are required per contract to fully staff the project during the work 

shifts stated above with the required manpower to complete their work within the 

allowed scheduled time frame. Contractors are required to provide a 72-hour advanced 

request to the Owner via the Construction Manager for any Saturday and Sunday work. 

If a project schedule delay has been caused by the fault of the contractor, the 

contractor is required to provide 3rd shift work from 9pm to 6am to make up the 

project schedule. All costs for CM, Architect and district personal related to this 3rd shift 

request will be charged to the contractor at a combined rate for all at $3,000 per 8hr 

shift.  

E. The shifts noted above are not considered overtime or premium time hours.  

F. Contract summaries will provide start and end dates for each contractor.  

G.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all overtime, weekend and/or holiday work required to meet the Project 

Master Schedules shall be incorporated in the respective Prime Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 
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stated in section 1.10 E for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Milestone Phasing Schedule and Project Master Schedules and shall be 

coordinated with the other Prime Contractors prior to commencement. 

H. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

I. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 
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responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 

A.  Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division 01 Specification Sections, apply to this 

Section. 

 

1.9 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

 

 

 

PART 2 - SCOPE OF WORK  

2.1      PRIME CONTRACTS 
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A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents. 

2. All Specification Sections provided. 

3. All abatement drawings provided for reference.  

PART 3 - EXECUTION  

3.1            WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Milestone Phasing Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G702 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor per 

the contract drawings and specifications shall be removed immediately and corrected, 

with all associated costs to be borne solely by that contractor.  

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.  

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 
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This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to the 

base line and shall be coordinated with other prime 2-week look ahead schedules. These 

schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide will 

be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names and 

telephone numbers of each responsible person on the project. This shall be updated as 

needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

 

3.1 CONTRACT NO. 11 PLUMBING WORK (PC-01) ––PLUMBING PRIME CONTRACT AT 

NANUET HGH SCHOOL, BARR MIDDLE SCHOOL , MILLER ELEMENTARY SCHOOL  

A. Project Site Superintendent: PC shall provide one (1) full time Project Site Superintendent 

while any work related to this Contract is being performed on site. Superintendent may 

be a working Foreman as long as the daily requirements of this Contract are maintained, 

as they relate to the Construction Documents and the Project Schedule. Construction 

Manager reserves the right, in their opinion, to revoke this privilege if these requirements 

are not maintained. Superintendent shall work closely with the Construction Manager, 

and the other Prime Contract Superintendents and Foremen, in a manner that best 

promotes the Project Master Schedules and the objectives of the Project.  
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1. Superintendent shall be on site while Prime Contractor’s own forces, and/or their 

sub-contractors forces, are on site; also while other Prime Contracts are installing 

work, or require coordination of work, related to this Contract, and/or as requested 

by the Construction Manager.  

2. Superintendent shall be the same individual throughout the Project.  

3. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

4. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: PC shall provide at least one (1) full time Project Foreman during each 

shift of Work at each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew, as related to achieving the goals of the Project.  

C. Site Communications: PC shall provide Project Superintendent with a mobile phone, all 

costs and service charges paid for by PC; provide Construction Manager with contact 

number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone w/answering machine, fax, 

and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: In addition to Divisions 22 & 23, Work of the PC includes but is not 

limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes submitting the Contractor’s Construction Schedule to the 

Lead Contractors for preparation of the Project Master Schedules for all work 

related noted in the Contract Documents.  All Plumbing demolition and new 

construction as indicated in the Contract Documents. 

2. All Plumbing scope is identified on the drawings as noted on the Contract 

Documents. Prior to the submission of shop drawings for work related to this 

contract and as shown on the Contract Documents.  

3. All housekeeping pads for mechanical equipment shall be furnish and installed by 

this prime contract.  

4. This contract includes furnishing access doors for walls and ceiling as required, 

which may include fire rated conditions, and coordinate with Interior Contractor (IC) 

for installation. 
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5. Removal, safe storage off roof (or outside of work area, as coordinated with BE), and 

reinstallation of all existing roof mounted piping as indicated in the Contract 

Documents. Seal all penetrations upon removal of piping to protect building from 

weather. New supports for piping will be supplied by PC, coordinate with BE for 

installation of supports. Provide new roof mounted piping as indicated in the 

Contract Documents, inclusive of all supports, painting and labeling.  

6. All new roof drains as shown on the Construction Documents are to be coordinated 

with BE Contractor.  

7. Temporary connection and disconnection of domestic water as required to facilitate 

asbestos abatement by others. 

8. This contract includes the removal and furnishing and installation of new sprinkler 

heads as per the Contract Documents. 

9. Work delineation between building and site is at five feet (5’) outside of the face of 

building, existing and new, unless noted or assigned otherwise.  The new 

underground water service final connection outside the structure shall be 

completed by this PC contractor and coordinated with the SW contractor for 

location and final connection.  

10. Prime Contract shall understand that renovation work may require work to proceed 

while existing systems are required to be maintained; all cost associated with this 

sequence shall be anticipated, and incorporated into the Bid.  

a. PC shall be cognizant of phasing and sequencing conditions, that may require 

PC to make temporary connections or installations of plumbing components, 

in order to maintain operation of existing/new system configuration(s). It shall 

be the Prime Contract’s responsibility to employ its own means and methods 

of accomplishing any such temporary conditions, at no additional cost to the 

owner.  

11. Prime Contractor shall read and familiarized themselves with the Lead Sections of 

the Construction Documents. Lead-based paint has been identified to exist on 

specific areas/surfaces of the work located within the building(s), and when 

encountered the Prime Contractor shall follow all applicable regulations while 

working with this material.  

12. Prime Contractor shall read and familiarized themselves with the Asbestos Sections 

of the Construction Documents. Asbestos Containing Material is scheduled to be 

abated throughout specific areas of the building(s). Should ACM be encountered 

(after Abatement is completed), that may interfere with an installation; Prime 

Contractor shall cease work, and notify Construction Manager immediately.  

a. Penetrations not coordinated with the Prime Contractor responsible for 

asbestos abatement, prior to abatement of these spaces, shall become the 

responsibility of the respective Prime Contract requiring the penetration.  
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13. Environmental Protection: Provide protection, and conduct construction in ways and 

by methods that comply with environmental regulations and that minimize possible 

air, waterway, and subsoil contamination or pollution or other undesirable effects.  

a. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

14. The Plumbing Drawings are schematic in nature, and the PC will make adequate 

provisions to accommodate the actual field conditions without additional cost to 

the Owner. 

15. Plumbing contractor provides and installs flushometers and drills holes. PC 

supplies the associated transformer to the EC. All wiring of Flushometers is by 

EC.   

16. All access doors for plumbing items provided by PC and installed by GC. PC is 

to review GC drawings and coordinate areas that will require access panels per 

building code.  

17. PC is responsible for all cutting, trenching, and patching for new plumbing as 

required.  

18. PC is required to/cut raise any floor drains to meet new FFL.  

19. All wall carriers are to be furnished and installed by PC. Coordinated with GC 

for FFL to adjust carrier height.   

20. Document on the Record Drawings all openings and penetrations larger than 2 

inches in diameter.  

21. Provide all demolition of Plumbing Systems indicated in the Construction 

Documents, and/or required for Work of this Prime Contract.  

a. Coordinate all demolition with Hazardous Materials documents.  

b. Coordinate with all other Prime Contracts regarding all removals required for 

the Project.  

c. Demolition of a system shall mean any and all components, removed in their 

entirety, to the point of origin or source.  

22. Provide valves, whether permanent, chlorination, or temporary, to permit shutoff 

and/or capping of systems to achieve the Work of this Prime Contract.  

23. Each Prime Contract shall be responsible for all respective SOG/SOD removals, and 

related infill thereof (doweled with #4 bar 16” o.c. unless otherwise detailed), that 

are not indicated on the Architectural Demolition plans.  

a. All concrete/masonry demolition shall be completed using wet saw methods.  

24. PC shall coordinate housekeeping pads for new equipment with Interior Contractor. 

PC shall provide all shop drawings and information of new equipment. 

25. PC shall provide all Work associated with creating structural openings or 

penetrations requiring lintels for their own work (i.e. ductwork and pipe 

penetrations). This applies to all openings/penetrations greater than 5-inches 

through masonry or concrete walls. 
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a. MC, EC and PC shall indicate all required openings/penetrations requiring 

lintels on Coordination Drawings. Failure to note required 

openings/penetrations on the coordination drawings will require that the 

respective MC, EC and PC provide their own structural openings in accordance 

with the contract documents at no additional cost.  

b. Non-structural openings/penetrations, including those for convenience, shall 

be self-provided by the respective MC, EC and PC.  

c. This assignment applies to new and existing construction areas.  

d. Refer to Structural documents for lintel type/size requirements and 

Architectural drawings for wall types. Walls not specifically identified in the 

documents are to be assumed as masonry construction.  

e. All openings/penetrations are to be identified on Record Drawings by the 

Prime Contract requiring the opening.  

f. Exact physical locations shall be laid-out by PC for coordinated sequencing 

with all other prime contracts.  

26. Provide cut and patch work related to that of this Prime Contract,, related to that of 

their Prime Contract, and at those areas specifically identified on the 

Construction Documents, regardless of trade creating the area to be patched.  

a. Each Prime Contract is responsible for all other respective Cutting & Patching 

required of their installations. Refer to Section 017329 “Cutting and Patching” 

for further information.  

b. Provide cut and patch for all affected materials at building interiors as required 

to provide access for relocation of existing or installation of new roof drains 

and roof drain leaders, to point of connection to existing piping or to building 

exterior, as indicated in Contract Documents. 

27. Provide new Plumbing system(s), or modifications of existing system(s) as indicated 

in the Construction Documents, complete and fully operational.  

28. Final connections of utilities are by MC, EC or PC unless noted or assigned 

otherwise.  

29. Provide sleeves required for piping penetrating walls, slabs and/or decks.  

30. Provide through-penetration fire stop systems at all penetrations made by PC.. 

This Prime Contract shall maintain listed ratings of indicated assemblies. 

Provide repair of existing through-penetration fire stopping damaged by work 

of this Prime Contract.  

a. Sleeves with fire stopping are to be installed in sequence with fire-rated 

construction. This Prime Contract shall be responsible for installing fire 

stopping material at intersection of sleeve and constructed materials.  

31. Provide coordination with, and notification to, the Construction Manager for all 

specified testing, training, commissioning, etc., of the Work of this Prime 

Contract. Refer to Division 00 Section “Project Forms” for applicable 

documentation documents.  
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32. Substantial Completion: Clean all mechanical and plumbing installations and 

provided equipment at the time of Substantial Completion or as directed by 

Construction Manager.  

33. Coordinate all the preceding requirements, accordingly, with all applicable 

Alternates indicated in Section 012300 “Alternates”.  

F. Applicable Specification Sections: All specification Sections itemized below are 

to be provided complete by this Prime Contract, unless noted otherwise. In 

addition to these specifications, the contractor is required to review all 

specifications included in the overall contract that may contain related scope 

or detail for this specific contract.  

29. All plumbing work, except underground services on site plans. Contract includes 

but not limited to, sprinkler piping and head replacements,  all concrete demo 

and  interior pads related to PC Equipment, all demo and discard of, piping, 

insulation and fittings, domestic water, cold water grounding reconnections, 

controls for any meters and equipment related to the water main work,  feed 

water, all patching and painting related to the installation of their scope, all 

city filings and permits for any reason and as required, West Chester County 

Department of Health, throughout the District Wide Project (DW).  

 

1. All Division 00 and 01 – Procurement and Contracting Requirements & 

General Requirements  

2. Division 03 – Concrete Division 07 – Thermal and Moisture Protection  

3. Division 22 – Plumbing  

4. Division 26 – Electrical, as related to installations of this Prime Contract 

specifically identified herein  

G. Applicable Drawings : All drawings itemized below are to be provided 

complete by this Prime Contract, unless noted otherwise. In addition to these 

drawings, the contractor is required to review all drawings included in the 

overall contract that may contain related scope or detail for this specific 

contract.  

H. All  “HS-P, “ME-P”, & “MS-P” drawings  

I. Supplemental Temporary Facilities and Controls by PC include, but are not 

limited to:  

1. Waste Disposal Facilities:  Provided by each contractor. 
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2. Temporary Interior Barricades: Provide, maintain and eventually remove all 

temporary barricades per OSHA Regulations, Industry Standards, or as 

indicated in the Construction Documents. These include, but are not limited 

to, the following areas:  

a. To isolate new construction areas.  

b. To isolate renovation areas.  

c. Floor openings/penetrations, including stairwells.  

1) Horizontal Openings: close openings in floors and horizontal surfaces 

with load bearing, wood and/or steel framed construction per 

applicable regulations.  

3. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and 

eventually remove all temporary installations per OSHA Regulations, Industry 

Standards, or as indicated in the Construction Documents. Provide fire rated 

assemblies as required. Provide exit (panic bar/crash bar) devices at locations 

of egress. Coordinate locations with Construction Exiting Plan, 

Sequencing/Phasing Plans, and the Construction Manager. Temporary doors 

shall be constructed using ½” plywood and 2x construction, equipped with 

hasps, locks, handle and latch mechanism, and spring or counter weight 

installed to allow door to close after opening. Permanent doors will not be 

used in temporary conditions. 

4. Temporary Sanitary Facilities: Provided by each contractor.  

5. Existing Stair Usage: Use of Owner’s existing stairs in unoccupied areas will be 

permitted, provided that at Substantial Completion, stairs are restored to 

conditions existing before initial use.  

a. Provide photo documentation of existing stair conditions prior to use by all 

Prime Contracts. Document during use, and at completion of the 

Renovation Project in order to document any and all damage to the 

Owner’s property.  

b. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress. If, despite such protection, 

stairs become damaged, restore damaged areas so no evidence remains of 

correction work.  

6. Indoor air quality management at all areas of Construction, once building is 

enclosed.  

a. Provide all necessary dust partitions, fans, temporary ducts, and barricades to 

properly contain and ventilate all work area fumes and odors, created by 

demolition and new construction or alterations, directly to the outside. 

Ventilate to an area outside the building, sufficiently away from the 

building, as not to contaminate other areas. There will be no additional 

claims honored if the Construction Manager requests additional ventilation 

or requirements.  
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b. Provide and exhaust air system for the project indoor areas that could produce 

fumes, VOC’s, off gasses, dusts, mists, or other emissions.  

c. System Operation:  

1) A sufficient quantity of exhaust fans in existing window openings or 

other approved locations shall be operated.  

2) Exhaust air system shall operate for a minimum of 72 hours after 

work is completed or until all materials have cured sufficiently so as 

to stop out – gassing of fumes or odors and area has been ventilated 

to remove all detectable traces of odors and fumes.  

3) Maintain 25 feet clearance from all temporary exhaust outlets to all 

active building outdoor air intakes.  

4) Refer to Division 01 Section “Work Restrictions” for further 

information.  

7. Provide all shoring required for Work of this Prime Contract, including but 

not limited to;  

a. Cutting or altering of existing construction.  

b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

8. Maintain temporary fencing and barricading to keep unauthorized persons 

away from dangerous and hazardous areas for which this Prime Contract is 

responsible.  

9. Traffic Controls: Provide flagman while any operation of this Prime Contract 

interferes with traffic flow on adjacent roadways. 

 

 

 

 

 

END OF SECTION 01 12 11 
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SECTION 01 21 00 – ALLOWANCES 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements governing allowances. 
1. Selected materials and equipment are specified in the Contract Documents by 

allowances.  In some cases, these allowances include installation.  Allowances have 
been established in lieu of additional requirements and to defer selection of actual 
materials and equipment to a later date when additional information is available for 
evaluation.  If necessary, additional requirements will be issued by Change Order. 
 

B. Types of allowances include the following: 
1. Lump-sum allowances. 
2. Contingency allowances. 

 
C. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Modification Procedures" specifies procedures for submitting and 
handling Change Orders. 

2. Division 1 Section "Quality Control Services" specifies procedures governing the use of 
allowances for inspection and testing. 
 

1.3 SELECTION AND PURCHASE 
 

A. At the earliest practical date after award of the Contract, advise the Architect of the date when 
the final selection and purchase of each product or system described by an allowance must be 
completed to avoid delaying the Work. 
 

B. At the Architect's request, obtain proposals for each allowance for use in making final 
selections.  Include recommendations that are relevant to performing the Work. 

 
C. Purchase products and systems selected by the Architect from the designated supplier 

 
1.4 SUBMITTALS 

 
A. Submit proposals for purchase of products or systems included in allowances, in the form 

specified for Change Orders. 
 

B. Submit invoices or delivery slips to show the actual quantities of materials delivered to the site 
for use in fulfillment of each allowance. 

 
 

1.5 CONTINGENCY ALLOWANCES 
 

A. Use the contingency allowance only as directed for the Owner's purposes and only by Change 
Orders that indicate amounts to be charged to the allowance. 
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B. The Contractor's overhead and profit, including costs for bonds and insurance, delivery, 
equipment rental and similar costs, for these allowances shall be included in the values of the 
general requirements of contract sum and are not chargeable under allowance disbursement. 
 

C. At Project closeout, credit unused amounts remaining in the contingency allowance to the 
Owner by Change Order. 
 

1.6 UNUSED MATERIALS 
 

A. Return unused materials to the manufacturer or supplier for credit to the Owner, after 
installation has been completed and accepted. 
1. When requested by the Architect, prepare unused material for storage by Owner where it 

is not economically practical to return the material for credit.  When directed by the 
Architect, deliver unused material to the Owner's storage space.  Otherwise, disposal of 
unused material is the Contractor's responsibility. 
 

PART 2 - PRODUCTS (Not Used) 
 

PART 3 - EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine products covered by an allowance promptly upon delivery for damage or defects. 
 

3.2 PREPARATION 
 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work. 
 

3.3 SCHEDULE OF ALLOWANCES  

A. Include a contingency allowance for each Base Bid according to the following schedule: 
 

1. Contract BE-01 – General Contract Work: Provide a Contingency Allowance of $40,000 
for use according to Owner’s instructions. 

2. Contract SW-01 – General Contract Work: Provide a Contingency Allowance of $50,000 
for use according to Owner’s instructions. 

3. Contract GC-01 – General Contract Work: Provide a Contingency Allowance of $75,000 
for use according to Owner’s instructions. 

4. Contract GC-02 – General Contract Work: Provide a Contingency Allowance of $40,000 
for use according to Owner’s instructions. 

5. Contract GC-03 – General Contract Work: Provide a Contingency Allowance of $25,000 
for use according to Owner’s instructions. 

6. Contract EC-01 – General Contract Work: Provide a Contingency Allowance of $64,000 
for use according to Owner’s instructions. 

7. for use according to Owner’s instructions. 
8. Contract MC-01 – General Contract Work: Provide a Contingency Allowance of $94,000 

for use according to Owner’s instructions. 
9. Contract MC-02 – General Contract Work: Provide a Contingency Allowance of $24,000 

for use according to Owner’s instructions. 
10. Contract PC-01 – General Contract Work: Provide a Contingency Allowance of $58,000 

for use according to Owner’s instructions. 
                                                                       END OF SECTION 012100 
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SECTION 01 22 00 - UNIT PRICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

B. Related Requirements: 

1. Section 01 26 00 "Contract Modification Procedures" for procedures for submitting and 
handling Change Orders. 

2. Section 01 45 00 "Quality Requirements" for general testing and inspecting requirements. 

1.3 DEFINITIONS 

A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the 
Work as a price per unit of measurement for materials, equipment, or services, or a portion of 
the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope 
of Work or estimated quantities of Work required by the Contract Documents are increased or 
decreased. 

1.4 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
overhead, and profit. 

B. Measurement and Payment:  See individual Specification Sections for work that requires 
establishment of unit prices.  Methods of measurement and payment for unit prices are 
specified in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use 
of established unit prices and to have this work measured, at Owner's expense, by an 
independent surveyor acceptable to Contractor. 

D. List of Unit Prices:  A schedule of unit prices is included in Part 3.  Specification Sections 
referenced in the schedule contain requirements for materials described under each unit price. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES 

General Contractor – GC-01, GC-02, & GC-03 

A. Unit Price GC #1: Abatement of VAT 

1. Description: Abatement of ACM floor Tile & Mastic (VAT) to be used as an add or 

deduct from base bid quantities.  

2. Unit of Measurement: Per Linear Foot (SF) of flooring 

B. Unit Price GC #2: Abatement of ACM pipe insulation 

1. Description: Abatement of ACM pipe insulation (including elbows) to be used as an add 

or deduct from base bid quantities.  

2. Unit of Measurement: Per Linear Foot (LF) of insulation  

Building Envelope Contractor – BE 

 

C. Unit Price BE #1: Masonry Repointing   

1. Description: All labor and material to repoint existing masonry as indicated in the 

contract documents. 

2. Unit of Measurement: Per Square foot (SF) 

D. Unit Price BE #2: Masonry Cleaning   

1. Description: All labor and material to clean existing masonry. Removal of grime and 

efflorescence.  

2. Unit of Measurement: Per Square foot (SF) 

E. Unit Price BE #3: New Brick Furnish and Install     

1. Description: All labor and material to remove old brick and provide and install new brick 

as indicated in the contract documents. 

2. Unit of Measurement: Per Square foot (SF) 

F. Unit Price BE #4: Scrape and Paint Steel Lintels   

1. Description: All labor and material to repoint existing masonry as indicated in the 

contract documents. 

2. Unit of Measurement: Per Square foot (SF) 

G. Unit Price BE #5: Window Caulking with backer rod    

1. Description: All labor and material to repoint existing masonry as indicated in the 

contract documents. 

2. Unit of Measurement: Per Linear foot (LF) 
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Site Work Contractor – SW 

H. Unit Price SW #1: Unsuitable Soil Removal  

1. Description: All labor and material to excavate, haul, and dispose of any identified 

unsuitable soil off site to be used as an add to base bid quantities. NOTE: Unsuitable soil 

is not anticipated.  

2. Unit of Measurement: Per Cubic Yard (CY) of unsuitable soil.  

I. Unit Price SW #2: Trench Rock Removal   

1. Description: All labor and material to excavate, haul, and dispose of any identified trench 

rock off site to be used as an add to base bid quantities. NOTE: Test pits do not indicate 

the presence of rock.  

2. Unit of Measurement: Per Cubic Yard (CY) of trench rock.  

J. Unit Price SW #3: Concrete Sidewalks    

1. Description: All labor and material to excavate, form, and pour concrete sidewalk per the 

contract documents, add to base bid quantities.  

2. Unit of Measurement: Per Square Foot (SF) of sidewalk.  

K. Unit Price SW #4: Concrete Curb 

1. Description: All labor and material to excavate, form, and pour concrete curb per the 

contract documents, add to base bid quantities.  

2. Unit of Measurement: Per Linear Foot (LF) of Curb  

Electrical Contractor – EC-01 

L. Unit Price EC #1: Abatement of ACM wire insulation 

1. Description: Abatement of ACM wire insulation (including elbows) to be used as an add 

or deduct from base bid quantities. As identified by the electrical contractor.  

2. Unit of Measurement: Per Linear Foot (LF) of insulation  

Mechanical Contractor – MC 

A. NONE NOTED  

 

 

END OF SECTION 01 22 00 
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Plumbing Contractor – PC 

B. NONE NOTED  

 

 

 

 

 

 

 

 

End of Section 01 22 00  



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

ALTERNATES 01 23 00 - 1

SECTION 01 23 00 - ALTERNATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for alternates.

1.3 DEFINITIONS

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the Bidding Requirements that may be added to or deducted from the Base Bid amount if 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents.

1. The cost or credit for each alternate is the net addition to or deduction from the Contract 
Sum to incorporate alternate into the Work.  No other adjustments are made to the Contract 
Sum.

1.4 PROCEDURES

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate work 
of the alternate into Project.

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation whether or not indicated as part 
of alternate.

B. Notification:  Immediately following award of the Contract, notify each party involved, in writing, 
of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred 
for later consideration.  Include a complete description of negotiated modifications to alternates.

C. Execute accepted alternates under the same conditions as other work of the Contract.

D. Schedule:  A Schedule of Alternates is included at the end of this Section identifying each 
Alternate by number and describes basic changes to be incorporated into the Work only when 
that Alternate is made part of the Work by specific provision in the Owner/Contractor Agreement.  
Specification Sections referenced in schedule contain requirements for materials necessary to 
achieve the work described under each alternate.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES:

A. CONTRACT#1 GC-1-GENERAL CONSTRUCTION WORK:
1. Add Alternate HS GC-1: Furnish and Install new flooring and room painting as 

called out on Architectural drawings HS-A105, HS-A111, HS-A114 and HS- A803.

END OF SECTION 012300



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

SUBSTITUTION PROCEDURES 012500 - 1 of 4 

SECTION 012500 - SUBSTITUTION PROCEDURES 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for handling requests for 
substitutions made after award of the Contract. 
1. Single General Contracts:  Provisions of this Section apply to the construction activities of 

General Contractor. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Division 1 Section "Submittals" specifies requirements for submitting the Contractor's 

Construction Schedule and the Submittal Schedule. 
2. Division 1 Section "Materials and Equipment" specifies requirements governing the 

Contractor's selection of products and product options. 
 

1.3 DEFINITIONS 
 

A. Definitions in this Article do not change or modify the meaning of other terms used in the 
Contract Documents. 

 
B. Substitutions:  Changes in products, materials, equipment, and methods of construction 

required by the Contract Documents proposed by the Contractor after award of the Contract are 
considered to be requests for substitutions.  The following are not considered to be requests for 
substitutions: 

1. Substitutions requested during the bidding period, and accepted by Addendum prior to 
award of the Contract, are included in the Contract Documents and are not subject to 
requirements specified in this Section for substitutions. 

2. Revisions to the Contract Documents requested by the Owner or Architect. 
3. Specified options of products and construction methods included in the Contract 

Documents. 
4. The Contractor's determination of and compliance with governing regulations and orders 

issued by governing authorities. 
 

1.4 SUBMITTALS 
 

A. Substitution Request Submittal:  The Architect will consider requests for substitution if received 
within 15 days after commencement of the Work.  Requests received more than 15 days after 
commencement of the Work may be considered or rejected at the discretion of the Architect. 
1. Submit 3 copies of each request for substitution for consideration.  Submit requests in the 

form and according to procedures required for change-order proposals. See 00 43 25 for 
the Substitution Request From.  

2. Identify the product or the fabrication or installation method to be replaced in each 
request.  Include related Specification Section and Drawing numbers. 

3. Provide complete documentation showing compliance with the requirements for 
substitutions, and the following information, as appropriate: 
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a. Coordination information, including a list of changes or modifications needed to 
other parts of the Work and to construction performed by the Owner and separate 
contractors, that will be necessary to accommodate the proposed substitution. 

b. A detailed comparison of significant qualities of the proposed substitution with 
those of the Work specified.  Significant qualities may include elements, such as 
performance, weight, size, durability, and visual effect. 

c. Product Data, including Drawings and descriptions of products and fabrication and 
installation procedures. 

d. Samples, where applicable or requested. 
e. A statement indicating the substitution's effect on the Contractor's Construction 

Schedule compared to the schedule without approval of the substitution.  Indicate 
the effect of the proposed substitution on overall Contract Time. 

f. Cost information, including a proposal of the net change, if any in the Contract 
Sum. 

g. The Contractor's certification that the proposed substitution conforms to 
requirements in the Contract Documents in every respect and is appropriate for the 
applications indicated. 

h. The Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of the failure of the substitution to 
perform adequately. 

 
4. Architect's Action:  If necessary, the Architect will request additional information or 

documentation for evaluation within one week of receipt of a request for substitution.  The 
Architect will notify the Contractor of acceptance or rejection of the substitution within 2 
weeks of receipt of the request, or one week of receipt of additional information or 
documentation, whichever is later.  Acceptance will be in the form of a change order. 
a. Use the product specified if the Architect cannot make a decision on the use of a 

proposed substitute within the time allocated. 
 

PART 2 - PRODUCTS 
 

2.1 SUBSTITUTIONS 
 

A. Conditions:  The Architect will receive and consider the Contractor's request for substitution 
when one or more of the following conditions are satisfied, as determined by the Architect.  If 
the following conditions are not satisfied, the Architect will return the requests without action 
except to record noncompliance with these requirements. 

 

1. Extensive revisions to the Contract Documents are not required. 
2. Proposed changes are in keeping with the general intent of the Contract Documents. 
3. The request is timely, fully documented, and properly submitted. 
4. The specified product or method of construction cannot be provided within the Contract 

Time.  The Architect will not consider the request if the product or method cannot be 
provided as a result of failure to pursue the Work promptly or coordinate activities 
properly. 

5. The request is directly related to an "or-equal" clause or similar language in the Contract 
Documents. 

6. The requested substitution offers the Owner a substantial advantage, in cost, time, 
energy conservation, or other considerations, after deducting additional responsibilities 
the Owner must assume.  The Owner's additional responsibilities may include 
compensation to the Architect for redesign and evaluation services, increased cost of 
other construction by the Owner, and similar considerations. 
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7. The specified product or method of construction cannot receive necessary approval by a 
governing authority, and the requested substitution can be approved. 

8. The specified product or method of construction cannot be provided in a manner that is 
compatible with other materials and where the Contractor certifies that the substitution 
will overcome the incompatibility. 

9. The specified product or method of construction cannot be coordinated with other 
materials and where the Contractor certifies that the proposed substitution can be 
coordinated. 

10. The specified product or method of construction cannot provide a warranty required by 
the Contract Documents and where the Contractor certifies that the proposed substitution 
provides the required warranty. 

11. Where a proposed substitution involves more than one general contractor, each 
contractor shall cooperate with the other contractors involved to coordinate the Work, 
provide uniformity and consistency, and assure compatibility of products. 

 
B. The Contractor's submittal and the Architect's acceptance of Shop Drawings, Product Data, or 

Samples for construction activities not complying with the Contract Documents do not constitute 
an acceptable or valid request for substitution, nor do they constitute approval. 
 

PART 3 - EXECUTION (Not Applicable) 
 

END OF SECTION 012500 
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SECTION 012600 – CONTRACT MODIFICATION PROCEDURES 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 
 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 
 
 A. This Section specifies administrative and procedural requirements for handling and 

processing contract modifications. 
 
  1. Multiple Prime Contracts:  Provisions of this Section apply to the work of each 

prime contractor. 
 
 B. Related Sections:  The following Sections contain requirements that relate to this Section: 
 
  1. Division 1 Section "Submittals" for requirements for the Contractor's Construction 

Schedule. 
  2. Division 1 Section "Applications for Payment" for administrative procedures 

governing Applications for Payment. 
  3. Division 1 Section "Substitutions" for administrative procedures for handling 

requests for substitutions made after award of the Contract. 
 
1.3 MINOR CHANGES IN THE WORK 
 
 A. The Architect will issue supplemental instructions authorizing minor changes in the Work, 

not involving adjustment to the Contract Sum or Contract Time, on AIA Form G710, 
Architect's Supplemental Instructions. 

 
1.4 SUBMITTALS 
 
 A. Every change or allowance proposal (regardless of whom initiated) will be accompanied 

by the following information: 
 
  1.  Labor Rate worksheet (attached at the end of this section) must be filled out 

for each trade and notarized with the required supporting documentation.  
 
  2.  Full itemized breakdown: All proposals to be broken down by material, labor, 

man hours, quantities, unit prices, overhead, profit, subcontractor, and supplier 
quotes attached.  

 
 3.  If the contractor fails to submit this required information timely, it will be 

cause for delay and will be addressed as such under the applicable sections of 
the contract.   

 
1.5 CHANGE ORDER PROPOSAL REQUESTS 
 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

CONTRACT MODIFICATION PROCEDURES 012600 - 2 of 4 
 
 
 

 A. Owner-Initiated Proposal Requests:  The Architect will issue a detailed description of 
proposed changes in the Work that will require adjustment to the Contract Sum or 
Contract Time.  If necessary, the description will include supplemental or revised 
Drawings and Specifications. 

 
  1. Proposal requests issued by the Architect are for information only.  Do not 

consider them as an instruction either to stop work in progress or to execute the 
proposed change. 

 
  2. Within 10 days of receipt of a proposal request, submit an estimate of cost 

necessary to execute the change to the Architect for the Owner's review. 
 
   a. Include an itemized list of quantities of products required and unit costs, 

with the total amount of purchases to be made.  Furnish survey data and 
backup paperwork to substantiate quantities. Separate labor hours by 
trade and indicate labor rate.  

   b. Indicate applicable taxes, delivery charges, equipment rental, and 
amounts of trade discounts. 

 
   c. Include a statement indicating the effect the proposed change in the 

Work will have on the Contract Time. 
 
 B. Contractor-Initiated Proposals:  When latent or unforeseen conditions require 

modifications to the Contract, the Contractor may propose changes by submitting a 
request for a change to the Architect. 

 
  1. Include a statement outlining the reasons for the change and the effect of the 

change on the Work.  Provide a complete description of the proposed change.  
Indicate the effect of the proposed change on the Contract Sum and Contract 
Time. 

  2. Include an itemized list of quantities of products required and unit costs, with the 
total amount of purchases to be made.  Furnish survey data to substantiate 
quantities. 

  3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts. 

  4. Comply with requirements in Section "Product Substitutions" if the proposed 
change requires substitution of one product or system for a product or system 
specified. 

 
 C. Proposal Request Form:  Use AIA Document G731 for Change Order Proposal 

Requests. 
 
1.6 ALLOWANCES 
 
 A. Allowance Adjustment:  For allowance-cost adjustment, base each Change Order 

Proposal on the difference between the actual purchase amount and the allowance, 
multiplied by the final measurement of work-in-place.  Where applicable, include 
reasonable allowances for cutting losses, tolerances, mixing wastes, normal product 
imperfections, and similar margins. 

 
  1. Include installation costs in the purchase amount only where indicated as part of 

the allowance. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

CONTRACT MODIFICATION PROCEDURES 012600 - 3 of 4 
 
 
 

  2. When requested, prepare explanations and documentation to substantiate the 
margins claimed. 

  3. Submit substantiation of a change in scope of work claimed in the Change Orders 
related to unit-cost allowances. 

  4. The Owner reserves the right to establish the actual quantity of work-in-place by 
independent quantity survey, measure, or count. 

  5. Contractor’s overhead and profit, including costs for bonds & insurances, for 
these allowances shall be included in the values of the general requirements of 
contract sum and are not chargeable under allowance disbursement. 

 
 B. Submit claims for increased costs because of a change in scope or nature of the 

allowance described in the Contract Documents, whether for the purchase order amount 
or the Contractor's handling, labor, installation, overhead, and profit.  Submit claims 
within 15 days of receipt of the Change Order or Construction Change Directive 
authorizing work to proceed.  The Owner will reject claims submitted later than 15 days. 

 
  1. Do not include the Contractor's or subcontractor's indirect expense in the Change 

Order cost amount unless it is clearly shown that the nature or extent of work has 
changed from what could have been foreseen from information in Contract 
Documents. 

  2. No change to the Contractor's indirect expense is permitted for selection of 
higher or lower-priced materials or systems of the same scope and nature as 
originally indicated. 

 
1.7 CONSTRUCTION CHANGE DIRECTIVE 
 
 A. Construction Change Directive:  When the Owner and the Contractor disagree on the 

terms of a Proposal Request, the Architect may issue a Construction Change Directive 
on AIA Form G733.  The Construction Change Directive instructs the Contractor to 
proceed with a change in the Work, for subsequent inclusion in a Change Order. 

 
  1. The Construction Change Directive contains a complete description of the 

change in the Work.  It also designates the method to be followed to determine 
change in the Contract Sum or Contract Time. 

 
 B. Documentation:  Maintain detailed records on a time and material basis of work required 

by the Construction Change Directive. 
 
  1. After completion of the change, submit an itemized account and supporting data 

necessary to substantiate cost and time adjustments to the Contract. 
 
1.8 CHANGE ORDER PROCEDURES 
 
 A. Upon the Owner's approval of a Proposal Request, the Architect will issue a Change 

Order for signatures of the Owner and the Contractor on AIA Form G731. 
 
 
 
 
PART 2 - PRODUCTS (Not Applicable) 
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PART 3 - EXECUTION (Not Applicable) 
 
 
 
 END OF SECTION 012600 
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SECTION 012900 – PAYMENT PROCEDURES 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements governing each prime 
contractor's Applications for Payment. 

1. Coordinate the Schedule of Values and Applications for Payment with the Contractor's 
Construction Schedule, Submittal Schedule, and List of Subcontracts. 

B. Related Sections:  The following Sections contain requirements that relate to this Section. 

1. Schedules:  The Contractor's Construction Schedule and Submittal Schedule are 
specified in Division 1 Section "Submittals." 

1.3 SCHEDULE OF VALUES 

A. Coordination:  Each prime Contractor shall coordinate preparation of its Schedule of Values for 
its part of the Work with preparation of the Contractors' Construction Schedule. 

1. Correlate line items in the Schedule of Values with other required administrative 
schedules and forms, including: 

a. Contractor's Construction Schedule. 
b. Application for Payment forms, including Continuation Sheets. 
c. List of subcontractors. 
d. Schedule of allowances. 
e. Schedule of alternates. 
f. Schedule of submittals. 

2. Submit the Schedule of Values to the Construction Manager within 10 days of receipt of 
Letter of Intent but no later than 7 days before the date scheduled for submittal of the 
initial Applications for Payment. 

B. Format and Content:  Use the Project Manual table of contents as a guide to establish the 
format for the Schedule of Values.  Provide at least one line item for each Specification Section. 

1. Identification:  Include the following Project identification on the Schedule of Values: 

a. Project name and location. 
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b. Name of the Architect. 
c. Name of the Construction manager  
d. Project number. 
e. Contractor's name and address and contract number. 
f. Date of submittal. 

2. Arrange the Schedule of Values in tabular form with separate columns to indicate the 
following for each item listed: 

a. Related Specification Section or Division. 
b. Description of Work. 
c. Name of subcontractor. 
d. Name of manufacturer or fabricator. 
e. Name of supplier. 
f. Change Orders (numbers) that affect value. 
g. Dollar value. 

    1) Percentage of Contract Sum to nearest one-hundredth percent, 
adjusted to total 100 percent. 

3. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with the Project 
Manual table of contents.  Break principal subcontract amounts down into several line 
items. All items to have separate material and labor lines. Front end items will be broken 
out separately and have categories for bonds, insurance, submittals, field supervision, 
project management, cleanup, final cleanup (allowance – last page / entry). Balance of 
items separated by spec section and / or work activity (as directed by ARCHITECT).  

4. Round amounts to nearest whole dollar; the total shall equal the Contract Sum. 
5. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment, purchased or fabricated 
and stored, but not yet installed. 
 

6. General Conditions shall be broken out in the contractor’s SOV in the following format:  

a. Project Administration – 2% 

b. Supervision – 2%  

c. Meetings – 1%  

d. Submittals – 2% 

e. Cleanup – 1% 

f. Punchlist – 2% 

g. Closeout – 2% 

 
7. Bonds and Insurance shall be a separate line items.  

 
8. Differentiate between items stored on-site and items stored off-site.  Include requirements 

for insurance and bonded warehousing, if required. 

9. Provide separate line items on the Schedule of Values for initial cost of the materials, for 
each subsequent stage of completion, and for total installed value of that part of the 
Work. 

10. Unit-Cost Allowances:  Show the line-item value of unit-cost allowances, as a product of 
the unit cost, multiplied by the measured quantity.  Estimate quantities from the best 
indication in the Contract Documents. 

11. Margins of Cost:  Show line items for indirect costs and margins on actual costs only when 
such items are listed individually in Applications for Payment.  Each item in the Schedule of 
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Values and Applications for Payment shall be complete.  Include the total cost and 
proportionate share of general overhead and profit margin for each item. 

a. Temporary facilities and other major cost items that are not direct cost of actual 
work-in-place may be shown either as separate line items in the Schedule of 
Values or distributed as general overhead expense, at the Contractor's option. 

12. Schedule Updating:  Update and resubmit the Schedule of Values prior to the next 
Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 

1.4 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and payments as 
certified by the Architect and paid for by the Owner. 

1. The initial Application for Payment, the Application for Payment at time of Substantial 
Completion, and the final Application for Payment involve additional requirements. 

B. Payment-Application Times:  Each progress-payment date is indicated in the Agreement.  The 
period of construction Work covered by each Application for Payment is the period indicated in 
the Agreement. 

C. Payment-Application Times:  The date for each progress payment is as designated by the 
Owner – typically the last Friday of the month).  The period covered by each Application for 
Payment is the previous month. Contractors will submit their pencil copy of the 25th of the 
month. Late applications will not be processed until the next months billing period.  

D. Payment-Application Forms:  Use AIA Document G732/CMa and Continuation Sheets G703 as 
the form for Applications for Payment. 

1. Separate Continuation Sheets shall be provided for work which takes place on each 
building, which will detail that portion of the contract which is attributable to the specific 
building.  The appropriate S.E.D. project number shall be shown on the top of each 
continuation form. 

E. Application Preparation:  Complete every entry on the form.  Include notarization and execution 
by a person authorized to sign legal documents on behalf of the Contractor.  The Architect will 
return incomplete applications without action. 

1. Entries shall match data on the Schedule of Values and the Contractor's Construction 
Schedule.  Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued prior to 
the last day of the construction period covered by the application. 

3. Provide copies of payrolls which are signed and notarized documenting compliance with 
prevailing wage laws. Payroll for Prime Contractors is required from the 25th of the 
previous month to the 24th of the current month. Payroll for Subcontractors is required 
from the 16th of the previous month to the 15th of the current month.  

4. Provide copies of lien waivers for the previous payment. Include certificate of monthly 
payment for subcontractors for the previous month.  

5. CONTRACTOR MUST SUBMIT AIA G706 & G706A with each payment application or 
the application will not be processed. 
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6. Provide tool box talks for pay period.   
7. Provide OSHA Cards  
8. Provide receipts and photos for any stored material being billed.  

F. Transmittal:  Submit 1 digital signed and notarized original copy of each Application for Payment 
to the Construction Manager by a method ensuring receipt within 24 hours.  Each copy shall be 
complete, including waivers of lien, affidavit of debts and claims, certified payroll, OSHA 10 
cards, tool box talks, and similar attachments, when required. Application for payments without 
the required backup will not be signed by the Architect, CM, or owner and thus will not be 
processed.  

G. Waivers of Mechanics Lien:  With each Application for Payment, submit waivers of mechanics 
liens (G706A) from subcontractors, sub-subcontractors and suppliers for the construction period 
covered by the previous application. 

1. Submit partial waivers on each item for the amount requested, prior to deduction for 
retainage, on each item. 

2. When an application shows completion of an item, submit final or full waivers. 
3. The Owner reserves the right to designate which entities involved in the Work must 

submit waivers. 

a. Submit final Applications for Payment with or preceded by final waivers from every 
entity involved with performance of the Work covered by the application who is 
lawfully entitled to a lien. 

4. Waiver Forms:  Submit waivers of lien on forms, and executed in a manner, acceptable to 
the Owner. 

H. Initial Application for Payment:  Administrative actions and submittals, that must precede or 
coincide with submittal of the first Application for Payment include the following.  The initial 
payment application will not be processed until all of these actions and submittals have been 
received by the Architect.  When preliminary submissions are received with the initial application 
(items 4 and 7), the final submission for these items must be received and approved by the 
Architect prior to submission of the second application for payment. 

1. List of subcontractors. 
2. List of principal suppliers and fabricators. 
3. Schedule of Values. 
4. Contractor's Construction Schedule (preliminary if not final). 
5. Schedule of principal products. 
6. Schedule of unit prices. 
7. Submittal Schedule (preliminary if not final). 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits. 
11. Copies of authorizations and licenses from governing authorities for performance of the 

Work. 
12. Initial progress report. 
13. Report of preconstruction meeting. 
14. Certificates of insurance and insurance policies. 
15. Performance and payment bonds. 
16. Data needed to acquire the Owner's insurance. 
17. Initial settlement survey and damage report, if required. 
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I. Application for Payment at Substantial Completion:  Following issuance of the Certificate of 
Substantial Completion, submit an Application for Payment. 

1. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

2. Administrative actions and submittals that shall precede or coincide with this application 
include: 

a. Occupancy permits and similar approvals. 
b. Warranties (guarantees) and maintenance agreements. 
c. Test/adjust/balance records. 
d. Maintenance instructions. 
e. Meter readings. 
f. Startup performance reports. 
g. Changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
h. Final cleaning. 
i. Application for reduction of retainage and consent of surety. 
j. Advice on shifting insurance coverages. 
k. Final progress photographs. 
l. List of incomplete Work, recognized as exceptions to Architect's Certificate of 

Substantial Completion. 

J. Final Payment Application:  Administrative actions and submittals that must precede or coincide 
with submittal of the final Application for Payment include the following: 

1. Completion of Project closeout requirements. 
2. Completion of items specified for completion after Substantial Completion. 
3. Ensure that unsettled claims will be settled. 
4. Ensure that incomplete Work is not accepted and will be completed without undue delay. 
5. Transmittal of required Project construction records to the Owner. 
6. Certified property survey. 
7. Proof that taxes, fees, and similar obligations were paid. 
8. Removal of temporary facilities and services. 
9. Removal of surplus materials, rubbish, and similar elements. 
10. Change of door locks to Owner's access. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 
  
 
 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and supervisory requirements necessary for coordinating 
construction operations including, but not necessarily limited to, the following: 

1. General project coordination procedures. 
2. Conservation. 
3. Coordination Drawings. 
4. Administrative and supervisory personnel. 
5. Cleaning and protection. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Project Meetings" for progress meetings, coordination meetings, and 
pre-installation conferences. 

2. Division 1 Section "Submittals" for preparing and submitting the Contractor's Construction 
Schedule. 

3. Division 1 Section "Materials and Equipment" for coordinating general installation. 
4. Division 1 Section "Contract Closeout" for coordinating contract closeout. 

1.3 COORDINATION 

A. Coordinate construction operations included in various Sections of these Specifications to 
assure efficient and orderly installation of each part of the Work.  Coordinate construction 
operations included under different Sections that depend on each other for proper installation, 
connection, and operation. 

1. Schedule construction operations in the sequence required to obtain the best results 
where installation of one part of the Work depends on installation of other components, 
before or after its own installation. 

2. Coordinate installation of different components to assure maximum accessibility for 
required maintenance, service, and repair. 

3. Make provisions to accommodate items scheduled for later installation. 
4. Each Prime Contractor is required to coordinate with the General Contract #1, and be on 

site as walls are being built to lay out all penetrations to walls under construction and 
install their roughing as the walls are progressing. 
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B. Where necessary, prepare memoranda for distribution to each party involved, outlining special 
procedures required for coordination.  Include such items as required notices, reports, and 
attendance at meetings. 

1. Prepare similar memoranda for the Owner and separate contractors where coordination 
of their work is required. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and assure orderly progress of 
the Work.  Such administrative activities include, but are not limited to, the following: 

1. Preparation of schedules. 
2. Installation and removal of temporary facilities. 
3. Processing of submittals and photocopying/delivery to affected contractors. 
4. Progress meetings. 
5. Project closeout activities. 

D. Conservation:  Coordinate construction operations to assure that operations are carried out with 
consideration given to conservation of energy, water, and materials. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated in, the Work. 

1.4 SUBMITTALS 

A. Coordination Drawings:  Prepare coordination drawings where careful coordination is needed 
for installation of products and materials fabricated by separate entities.  Prepare coordination 
drawings where limited space availability necessitates maximum utilization of space for efficient 
installation of different components. 

1. Show the relationship of components shown on separate Shop Drawings. 
2. Indicate required installation sequences. 
3. Comply with requirements contained in Section "Submittals." 
4. A coordination meeting with all Prime Contractors to review completed coordination 

drawings will be held within 30 days of Contract award. 

B. Staff Names:  Within 15 days of commencement of construction operations, submit a list of the 
Contractor's principal staff assignments, including the superintendent and other personnel in 
attendance at the Project Site.  Identify individuals and their duties and responsibilities.  List 
their addresses and telephone numbers. 

1. Post copies of the list in the Project meeting room, the temporary field office, and each 
temporary telephone. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 GENERAL COORDINATION PROVISIONS 
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A. Inspection of Conditions:  Require the Installer of each major component to inspect both the 
substrate and conditions under which Work is to be performed.  Do not proceed until 
unsatisfactory conditions have been corrected in an acceptable manner. 

B. Coordinate temporary enclosures with required inspections and tests to minimize the necessity 
of uncovering completed construction for that purpose. 

3.2 CLEANING AND PROTECTION 

A. Each Prime Contractor is to clean and protect construction in progress and adjoining materials 
in place, during handling and installation.  Apply protective covering where required to assure 
protection from damage or deterioration at Substantial Completion. 

B. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period.  Adjust and lubricate operable components to assure 
operability without damaging effects. 

C. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period.  Where applicable, such 
exposures include, but are not limited to, the following: 

1. Excessive static or dynamic loading. 
2. Excessive internal or external pressures. 
3. Excessively high or low temperatures. 
4. Thermal shock. 
5. Excessively high or low humidity. 
6. Air contamination or pollution. 
7. Water or ice. 
8. Solvents. 
9. Chemicals. 
10. Light. 
11. Radiation. 
12. Puncture. 
13. Abrasion. 
14. Heavy traffic. 
15. Soiling, staining, and corrosion. 
16. Bacteria. 
17. Rodent and insect infestation. 
18. Combustion. 
19. Electrical current. 
20. High-speed operation. 
21. Improper lubrication. 
22. Unusual wear or other misuse. 
23. Contact between incompatible materials. 
24. Destructive testing. 
25. Misalignment. 
26. Excessive weathering. 
27. Unprotected storage. 
28. Improper shipping or handling. 
29. Theft. 
30. Vandalism. 
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END OF SECTION 013100 
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SECTION 013119 - PROJECT MEETINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for project meetings, 
including, but not limited to, the following: 

1. Preconstruction conferences. 
2. Preinstallation conferences. 
3. Progress meetings. 
4. Coordination meetings. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Coordination" for procedures for coordinating project meetings with 
other construction activities. 

2. Division 1 Section "Submittals" for submitting the Contractor's Construction Schedule. 

1.3 PRECONSTRUCTION CONFERENCE  

A. A preconstruction conference will be scheduled before starting construction, at a time 
convenient to the Owner and the Architect and construction manager, but no later than 14 days 
after execution of the Agreement.  The conference will be held at the Project Site or another 
convenient location.   

B. Attendees:  Authorized representatives of the Owner, Architect, construction manager and their 
consultants; the Contractor and its superintendent; major subcontractors; manufacturers; 
suppliers; and other concerned parties shall attend the conference.  All participants at the 
conference shall be familiar with the Project and authorized to conclude matters relating to the 
Work. 

C. Agenda:  Discuss items of significance that could affect progress, including the following: 

1. Tentative construction schedule. 
2. Critical work sequencing. 
3. Designation of responsible personnel. 
4. Procedures for processing field decisions and Change Orders. 
5. Procedures for processing Applications for Payment. 
6. Distribution of Contract Documents. 
7. Submittal of Shop Drawings, Product Data, and Samples. 
8. Preparation of record documents. 
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9. Use of the premises. 
10. Parking availability. 
11. Office, work, and storage areas. 
12. Equipment deliveries and priorities. 
13. Safety procedures. 
14. First aid. 
15. Security. 
16. Housekeeping. 
17. Working hours. 

D. Reporting:  Construction Manager shall prepare and issue minutes to attendees and interested 
parties. 

1.4 PREINSTALLATION CONFERENCES 

A. Conduct a pre-installation conference at the Project Site before each construction activity that 
requires coordination with other construction. 

B. Attendees:  The Installer and representatives of the Prime Contractor, manufacturers and 
fabricators involved in or affected by the installation, and its coordination or integration with 
other materials and installations that have preceded or will follow, shall attend the meeting.  
Advise the Construction Manager of scheduled meeting dates. 

1. Review the progress of other construction activities and preparations for the particular 
activity under consideration at each pre-installation conference, including requirements 
for the following: 

a. Contract Documents. 
b. Options. 
c. Related Change Orders. 
d. Purchases. 
e. Deliveries. 
f. Shop Drawings, Product Data, and quality-control samples. 
g. Review of mockups. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Weather limitations. 
l. Manufacturer's recommendations. 
m. Warranty requirements. 
n. Compatibility of materials. 
o. Acceptability of substrates. 
p. Temporary facilities. 
q. Space and access limitations. 
r. Governing regulations. 
s. Safety. 
t. Inspecting and testing requirements. 
u. Required performance results. 
v. Recording requirements 
w. Protection. 
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2. Record significant discussions and agreements and disagreements of each conference 
and the approved schedule.  Promptly distribute the record of the meeting to everyone 
concerned, including the Owner and the Architect. 

3. Do not proceed with the installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of Work 
and reconvene the conference at the earliest feasible date. 

4. Reporting:  Prime Contractor or Installer shall issue minutes to attendees, Owner and 
Architect, and construction manager. 

1.5 PROGRESS MEETINGS 

A. Progress meetings will be held at the Project Site on a weekly basis.   

B. Attendees:  In addition to representatives of the Owner and the Architect and Construction 
Manager, each Prime Contractor shall be represented at these meetings.  Attendance is 
mandatory at each meeting and a penalty sum of $500.00 per missed meeting will be 
assessed to the Prime Contractor not attending without prior written authorization from 
the Architect. This sum can be deducted from the contractors Schedule of Values.  
Subcontractors, suppliers, or other entities will be invited at the discretion of the Owner and the 
Architect. All participants at the conference shall be familiar with the Project and authorized to 
conclude matters relating to the Work. 

C. Agenda:  Review and correct or approve minutes of the previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to the status of the Project. 

1. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine 
where each activity is in relation to the Contractor's Construction Schedule, whether on 
time or ahead or behind schedule.  Determine how construction behind schedule will be 
expedited; secure commitments from parties involved to do so.  Discuss whether 
schedule revisions are required to insure that current and subsequent activities will be 
completed within the Contract Time. 

2. Review the present and future needs of each entity present, including the following: 

a. Interface requirements. 
b. Time. 
c. Sequences. 
d. Status of submittals. 
e. Deliveries. 
f. Off-site fabrication problems. 
g. Access. 
h. Site utilization. 
i. Temporary facilities and services. 
j. Hours of work. 
k. Hazards and risks. 
l. Housekeeping. 
m. Quality and work standards. 
n. Change Orders. 
o. Documentation of information for payment requests. 

D. Reporting:  Approximately 5 days after each meeting, Construction Manager will prepare and 
distribute minutes of the meeting to each party present and to parties who should have been 
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present.  Include a brief summary, in narrative form, of progress since the previous meeting and 
report. 

1.6 COORDINATION MEETINGS 

A. Conduct project coordination meetings at regular intervals convenient for all parties involved.  
Project coordination meetings are in addition to specific meetings held for other purposes, such 
as regular progress meetings and special pre-installation meetings. 

B. Request representation at each meeting by every party currently involved in coordination or 
planning for the construction activities involved. 

C. Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting. 

D. The Owner’s Field Manager will conduct daily meetings with all prime contractors performing 
work. The purpose of the meeting is to provide the opportunity for each prime contractor to 
communicate to the Field Manager any items relating to their respective construction activity for 
that day (request for shutdown, deliveries, etc.) The meetings will commence from 7:00 o’clock 
am until 7:30 o’clock am. The foreman of each Prime Contractor must attend. These meetings 
are generally informal. The Field Manager will keep minutes of these meetings when 
appropriate and will be available upon request. 

1.7 SAFETY MEETINGS 

A. Each Prime Contractor will be responsible to conduct safety meetings on a regular basis (but 
not less than three times during any thirty day period.) 

B. Minutes of the Safety Meeting must be submitted to the construction manager within 4 business 
days. Failure to conduct and submit meeting minutes will be grounds to reject the Prime 
Contractor’s progress payment. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 013119 
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SECTION 01 31 50 - SAFETY AND HEALTH 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 PROJECT SITE SAFETY 

A. The Prime Contractor, not the Architect, is responsible for Project site safety.  

1.3 SAFETY AND HEALTH REGULATIONS 

A. The Prime Contractor, and any entity working for the Prime Contractor, shall comply with 

the U.S. Department of Labor Safety and Health Regulations for construction 

promulgated under the Occupational Safety and Health Act of 1970 (PL 91-54), latest 

revisions and with the latest requirements of the “Right to Know” laws and the New York 

State Labor Law. 

B. In order to protect the general public and the lives and health of his/her employees under 

the Contract, the Prime Contractor shall comply with all pertinent provisions of the latest 

issues of the Federal Register, Bureau of Labor Standards, Safety and Health Regulations; 

New York State Industrial Code Rule 30 pertaining to Tunneling Operations; New York 

State Industrial Code Rule 23 pertaining to Trenching Operations; and the “Manual of 

Accident Prevention in Construction” issued by the Associated General Contractors of 

America, Inc., and shall maintain an accurate record of all cases of death, occupational 

disease, and  injury requiring medical attention or causing loss of time from work under 

this Contract.  In case of a conflict between the above noted authorities the most 

stringent shall prevail. 

C. The Prime Contractor shall have on the project site at all times, while work is in progress, 

at least one person skilled in safety and health procedures and familiar with State and 

Federal safety and health regulations whose responsibility shall be to observe methods 

and procedures.  He shall have the duty and authority to stop and correct all unsafe and 

unhealthy conditions. 

D. Toxic, noxious or otherwise hazardous fumes, gases or dusts, etc. from welding, 

cadwelding, painting, grinding, sawing, sweeping or any other operations shall be kept 

to the absolute minimum and shall be vented directly to the outside by the Contractor, 

and only used when authorized by the Architect. 
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E. The Prime Contractor to submit to the Architect, prior to first payment application 

approval, 2 copies of Material Safety and Data Sheets (MSDS) for all material used on 

site.  The Prime Contractor shall also keep one (1) complete set of Material Safety and 

Data Sheets (MSDS) onsite at all times. 

1. These reference materials shall be updated continuously throughout the Project, 

as additional materials are added to/brought to the Project site. 

1.4 SAFETY AND FIRST AID 

A. The Prime Contractor shall at all times exercise caution of his/her operations and shall be 

responsible for the safety and protection of all persons on or about the site arising out 

of or relating to his/her Work.  All hazards shall be avoided or guarded in accordance 

with the provisions of the Manual of Accident Prevention in Construction of the AGCA, 

unless such provisions contravene local law.  The safety provisions of all applicable laws, 

codes and ordinances shall be observed. 

B. The Prime Contractor shall provide and maintain at the Site, at each location where work 

is in progress, as part of his/her plant, an approved first aid kit.  Ready access thereto 

shall be provided at all times when persons are employed on the work site. 

C. The Prime Contractor shall take due precautions against infectious diseases and shall 

arrange for the immediate isolation and removal from the Site of any employee who 

becomes ill or is injured while engaged on the work site. 

D. The Prime Contractor shall, upon request of the Architect, immediately correct all 

conditions that constitute a clear and present danger to persons as interpreted by the 

Architect.  If such danger is not so corrected, the Owner or the Architect will employ other 

persons to do such work and the expense thereof shall be deducted from any monies 

due or to become due to the Prime Contractor.  

E. Clean up of the Prime Contractor’s, and/or their subcontractor’s, materials and/or debris 

shall be deemed a safety and health issue.  

1.5 ACCIDENTS AND ACCIDENT REPORTS 

A. Notify Architect immediately of any accidents involving Prime Contractor, subcontractor 

or supplier personnel on site. 

B. Within 24 hours of the occurrence, the Prime Contractor shall submit a written accident 

report, to the Architect, fully detailing the occurrence. 

1.6 TOOL BOX SAFETY MEETINGS 
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A. The Prime Contractor shall hold weekly toolbox safety meetings with his/her own 

workers.  Records of these meetings shall be forwarded to the Owner, through the 

Construction Site Coordinator’s office, each week. 

1. Failure to comply with this requirement shall result in Applications for Payment not 

being reviewed and processed. 

2. Tool box talks must be submitted with application for payment.  

1.7 OTHER SAFETY REQUIREMENTS 

A. All prime contractors are required to perform the following safety measures on all project 

sites and construction zones/areas. 

1. Hard hats, safety googles/glasses, and safety vests are mandatory and shall be 

worn at all times by all persons on the project. 

2. All construction workers shall wear photo ID at all times and be visible on the 

person, failure to do so will result to that employee being asked to leave until such 

ID has been worn visible.  

3. All visitors are required to check in with the CM for any reason and not allowed on 

site without proper PPE.   

4. Any workers not wearing PPE will asked to stop working until PPE is appropriate 

donned. All second offense of said worker, he /she will be removed from site and 

all district work.  All contractors are required to keep the work areas clean and safe 

from all hazards at all times.  

5. Site contractor is to review provided phasing/logistics plan and assume at a 

minimum quantities of site fencing/protections indicated in those plans be 

provided in their contract.  

6. Some contracts will not be provided a logistics plan to reference due the nature of 

their work. The contractor is still required to assume the use of construction fencing 

around all dumpsters and any exterior work area. Any interior work to proceed 

while school building are occupied require the use of 1 hour rated fire barriers to 

separate students and staff from active construction. This is to be assumed in the 

contractor’s bid, and is at the CM’s discretion to request additional protections as 

deemed necessary during construction.  

7. All fencing shall have construction sign at every 50 feet stating ‘’CONSTRUCTION 

AREA; NO UNAUTHORIZED PERSONAL; NO TRESSPASSING. and continuous scrim. 

8. All site contractors are required to clean up outside of their chain link and gated 

fenced in work zone(s) where construction debris may have fallen on a non-work 

zone area. Sand bags are not considered anchoring. 
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9. Where driven anchoring of fencing is not feasible due to protection of installed 

finishes and existing conditions, contractor shall provide YODOCK barriers around 

construction sites with integral fence panels above.  

10. Contractor shall ensure that all chain link construction fence/barriers around the 

work zone is closed off to any adjacent structure, building, etc. ending the fence 

perimeter work zone at all times. These areas are the be checked 3 times a day, 

once before the start of work, mid shift and before the contractor leaves at the end 

of shift. 

11. All site contractors are to have a 24-hour available emergency contact person 

available to fix and correct areas that have been compromised after hours, 

weekends and holidays. Upon notification of such incident the contractor is 

required to deploy workers as necessary within 1-2 hours maximum to be on site 

to correct such matters reported.    

12. All gas-powered equipment shall have the spark plugs removed at the end of each 

day so that these cannot be started in any way. 

13. All LULLS, man lifts, and all equipment shall not have keys left inside and all booms 

shall be lowered when not in use. 

14. All site contractors shall have a dedicated site safety experienced (Manager) person 

responsible for the site safety with a minimum of 30 hours OSHA training 

certificate. This person shall be responsible to ensure that the perimeter work zones 

are free from any fallen construction and trip hazards at the minimum of the 3 field 

surveys as stated in item 9 above and as noted elsewhere in contract. . Site walk 

logs are to be submitted daily to the CM  including safety status and  any items 

found and corrected.  

15. All dumpsters are to be fully surrounded with chain link fence if stored outside 

other fenced/barricaded work areas. 

16. All safety observation reports issued to contractors shall be corrected immediately. 

If the contractor fails to respond and/or correct the condition(s) included in the 

safety observation report, that contractor will be subject to termination and  

charged by the District with all costs related to correcting the reported condition(s) 

and any other items related thereto.  

17. All contractors are to conform to 155.5 SED Code. 

18. All contractors are to submit their “tool box talks” weekly to the CM.  

19. All contractors are to submit daily reports of their activities related to work 

performed, manpower, equipment onsite and all safety measures put in place that 

day and any maintenance/monitoring thereof. 

20. All contractors are required to provide “egress plans” for both interior and exterior 

work for locations where work will close off any exits, corridors, pathways, roads, 

and any access way. These plans are to be provided in advance at least 2 months 

before work commences in that area, no work shall be started in any manner 

without approval of such plan. The failure to provide such plan for coordinating 

and scheduling will result into back charges to the prime(s) involved. These plans 
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must include all locations and details where scaffolding, fencing and all temporary 

construction barriers are required.   

21. All contractors are to provide their corporate safety manuals to the CM prior to 

commencement of any work. Under no circumstances can any field work can start 

without receipt of such manual. This shall be provided in a 3-ring binder in PDF 

format. Contractors shall maintain a copy on site.  

22. All personnel who fail to wear the required PPE while onsite will be warned and 

directed to stop work until PPE is properly worn. In the event that an employee is 

warned a second time for failure to comply with PPE requirements, said employee 

will be removed from all New Rochelle School projects. If the company continues 

to fail with their employees not abiding by the safety contract requirements, that 

contractor will be subject to termination for such endangerment of other workers 

and others.   

23. All contractors are required to have a full time flagman(men) as needed at all times 

escorting construction vehicles into entrances and out of exits to the 

property/work zone. when . Flagman are required to escort construction vehicles 

to and from work areas to property lines and public streets. At every gate, the Prime 

Contractor shall post signage indicating contractor name and contact information 

including 24-hour emergency telephone number.  

24. All contractors storing any materials and equipment on site shall be surrounded 

with chain link fencing.  

 

END OF SECTION 013150 
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SECTION 01 32 33 - PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:

1. Preconstruction photographs.
2. Periodic construction photographs.
3. Final completion construction photographs.

a. Name of Contractor.
b. Date photograph was taken.
c. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction.
d. Unique sequential identifier keyed to accompanying key plan.

1.3 USAGE RIGHTS

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation.

PART 2 - PRODUCTS

2.1 PHOTOGRAPHIC MEDIA

A. Digital Images:  Provide images in JPG format, produced by a digital camera with minimum 
sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.

PART 3 - EXECUTION

3.1 CONSTRUCTION PHOTOGRAPHS

A. General:  Take photographs using the maximum range of depth of field, and that are in focus, to 
clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location.
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B. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, 
without alteration, manipulation, editing, or modifications using image-editing software.

1. Date and Time:  Include date and time in file name for each image.
2. Field Office Images:  Maintain one set of images accessible in the field office at Project 

site, available at all times for reference.  Identify images in the same manner as those 
submitted to Architect and Construction Manager.

C. Preconstruction Photographs:  Before commencement of excavation take photographs of 
Project site and surrounding properties, including existing items to remain during construction, 
from different vantage points, as directed by Architect and Construction Manager.

1. Flag construction limits before taking construction photographs.
2. Take 20 photographs to show existing conditions adjacent to property before starting the 

Work.
3. Take 20 photographs of existing buildings either on or adjoining property to accurately 

record physical conditions at start of construction.
4. Take additional photographs as required to record settlement or cracking of adjacent 

structures, pavements, and improvements.

D. Periodic Construction Photographs:  Take 20 photographs weekly, with timing each month 
adjusted to coincide with the cutoff date associated with each Application for Payment.  Select 
vantage points to show status of construction and progress since last photographs were taken.

E. Architect and Construction Manager-Directed Construction Photographs:  From time to time, 
Architect and Construction Manager will instruct photographer about number and frequency of 
photographs and general directions on vantage points.  Select actual vantage points and take 
photographs to show the status of construction and progress since last photographs were 
taken.

F. Time-Lapse Sequence Construction Photographs:  Take 20 photographs as indicated, to show 
status of construction and progress since last photographs were taken.

1. Frequency:  Take photographs weekly, with timing each month adjusted to coincide with 
the cutoff date associated with each Application for Payment.

2. Vantage Points:  Following suggestions by Architect and Construction Manager and 
Contractor, photographer to select vantage points.  During each of the following 
construction phases, take not less than two of the required shots from same vantage 
point each time to create a time-lapse sequence as follows:

a. Commencement of the Work, through completion of subgrade construction.
b. Above-grade structural framing.
c. Exterior building enclosure.
d. Interior Work, through date of Substantial Completion.

G. Final Completion Construction Photographs:  Take 20 color photographs after date of 
Substantial Completion for submission as project record documents.  Architect and Construction 
Manager will inform photographer of desired vantage points.

1. Do not include date stamp.

END OF SECTION 01 32 33



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

PHOTOGRAPHIC DOCUMENTATION 01 32 33 - 3 of 4



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

PHOTOGRAPHIC DOCUMENTATION 01 32 33 - 4 of 4

THIS PAGE INTENTIONALLY LEFT BLANK



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

ELECTRONIC SUBMITTAL PROCEDURES 013300 - 1 of 10 

SECTION 013300 - ELECTRONIC SUBMITTAL PROCEDURES 

 
PART 1 - GENERAL  

1.1 RELATED DOCUMENTS  
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and other Division 01 Specification Sections, apply to this Section.  

 
1.2 SUMMARY  
 

A. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.  

B. Related Sections:  
 

1. Division 01 Section “Payment Procedures” for submitting Applications for Payment and the 
schedule of values.  

 
2. Division 01 Section “Construction Progress Documentation” for submitting schedules and 

reports, including Contractor’s construction schedule.  
 
3. Division 01 Section “Operation and Maintenance Data” for submitting operation and 

maintenance manuals.  
 
 
1.3 DEFINITIONS  
 

A. Action Submittals: Written and graphic information and physical samples that require Architect’s 
responsive action. Action submittals are those submittals indicated in individual Specification 
Sections as action submittals.  

 
B. Informational Submittals: Written and graphic information and physical samples that do not require 

Architect’s responsive action. Submittals may be rejected for not complying with requirements. 
Informational submittals are those submittals indicated in individual Specification Sections as 
informational submittals.  

 
C. File Transfer Protocol (FTP): Communications protocol that enables transfer of files to and from 

another computer over a network and that serves as the basis for standard Internet protocols. An 
FTP site is a portion of a network located outside of network firewalls within which internal and 
external users are able to access files.  

 
D. Portable Document Format (PDF): An open standard file format licensed by Adobe Systems used 

for representing documents in a device-independent and display resolution-independent fixed-
layout document format.  

 
1.4 ACTION SUBMITTALS  
 

A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule. Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates. Include additional time required for making 
corrections or modifications to submittals noted by the Architect and additional time for handling 
and reviewing submittals required by those corrections.  
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1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 

Contractor’s construction schedule. 
  
2. Initial Submittal: Submit concurrently with start-up construction schedule. Include submittals 

required during the first 60 days of construction. List those submittals required to maintain 
orderly progress of the Work and those required early because of long lead time for 
manufacture or fabrication.  

 
3. Final Submittal: Submit concurrently with the first complete submittal of Contractor’s 

construction schedule.  
 

a. Submit revised submittal schedule to reflect changes in current status and timing for 
submittals.  

 
4. Format: Arrange the following information in a tabular format:  
 

a. Scheduled date for first submittal.  
b. Specification Section number and title.  
c. Submittal category: Action, informational.  
d. Name of subcontractor.  
e. Description of the Work covered.  
f. Scheduled date for Architect’s final release or approval.  
g. Scheduled dates for purchasing.  
h. Scheduled dates for installation.  
i. Activity or event number. 

  
1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS  
 

A. Architect’s Digital Data Files: Electronic copies of REVIT Drawings of the Contract Drawings will be 
provided by Architect for Contractor’s use in preparing submittals.  

 
1. Architect will furnish Contractor one set of digital data drawing files of the Contract Drawings 

for use in preparing Shop Drawings and Project record drawings.  
 

a. Architect makes no representations as to the accuracy or completeness of digital data 
drawing files as they relate to the Contract Drawings.  

 
b. Digital Drawing Software Program: The Contract Drawings are available in REVIT Version 

2020.  
 
c. Contractor shall execute a data licensing agreement that will be supplied by Architect.  
 
d. The following plot files will by furnished for each appropriate discipline:  
 

1) Floor plans 
2) Site plans .   

 
B. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities.  
 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 
related activities that require sequential activity.  
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2. Submit all submittal items required for each Specification Section concurrently unless partial 
submittals for portions of the Work are indicated on approved submittal schedule. 

  
3. Submit action submittals and informational submittals required by the same Specification 

Section as separate packages under separate transmittals.  
 
4. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 
coordination.  

 
a. Architect reserves the right to withhold action on a submittal requiring coordination with 

other submittals until related submittals are received.  
 
C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time 

for review shall commence on Architect’s receipt of submittal. No extension of the Contract Time 
will be authorized because of failure to transmit submittals enough in advance of the Work to 
permit processing, including resubmittals.  

 
1. Initial Review: Allow 10 days for initial review of each submittal. Allow additional time if 

coordination with subsequent submittals is required. Architect will advise Contractor when a 
submittal being processed must be delayed for coordination.  

 
2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as 

initial submittal.  
 
3. Resubmittal Review: Allow 10 days for review of each resubmittal.  
 
4. Sequential Review: Where sequential review of submittals by Architect’s consultants, Owner, 

or other parties is indicated, allow 15 days for initial review of each submittal.  
 
5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals may 

be transmitted simultaneously to Architect and to Architect’s consultants, allow 15 days for 
review of each submittal. Submittal will be returned to Architect before being returned to 
Contractor.  

 
D. Identification and Information: Identify and incorporate information in each electronic submittal file 

as follows:  
 

1. Assemble complete submittal package into a single indexed file with links enabling navigation 
to each item. 

  
2. Name file with submittal number or other unique identifier, including revision identifier.  
 

a. File name shall use project identifier and Specification Section number followed by a 
decimal point and then a sequential number (e.g., BR-061000.01 or MH-061000.01). 
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., BR-
061000.01.A or MH-061000.01.A).  

 
3. Provide means for insertion to permanently record Contractor’s review and approval markings 

and action taken by Architect.  
 
4. Include the following information on an inserted cover sheet:  
 

a. Project name.  
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b. Date.  
c. Name and address of Architect.  
d. Name of Contractor.  
e. Name of firm or entity that prepared submittal.  
f. Name of subcontractor.  
g. Name of supplier.  
h. Name of manufacturer.  
i. Number and title of appropriate Specification Section.  
j. Drawing number and detail references, as appropriate.  
k. Location(s) where product is to be installed, as appropriate.  
l. Related physical samples submitted directly.  
m. Other necessary identification.  
 

5. Include the following information as keywords in the electronic file metadata:  
 

a. Project name.  
b. Number and title of appropriate Specification Section.  
c. Manufacturer name.  
d. Product name.  

 
E. Options: Identify options requiring selection by the Architect.  

F. Deviations: Identify deviations from the Contract Documents on submittals.  

G. Transmittal: Assemble each submittal individually and appropriately for transmittal and handling. 
Transmit each submittal using a transmittal form. Contracting Officer will return submittals, without 
review, received from sources other than Contractor.  

 
1. Transmittal Form: Provide locations on form for the following information:  
 

a. Project name.  
b. Date.  
c. Destination (To:).  
d. Source (From:).  
e. Names of subcontractor, manufacturer, and supplier.  
f. Category and type of submittal.  
g. Submittal purpose and description.  
h. Specification Section number and title.  
i. Indication of full or partial submittal.  
j. Drawing number and detail references, as appropriate.  
k. Transmittal number, numbered consecutively.  
l. Submittal and transmittal distribution record.  
m. Remarks.  
n. Signature of transmitter.  

 
2. On an attached separate sheet, prepared on Contractor’s letterhead, record relevant 

information, requests for data, revisions other than those requested by Architect on previous 
submittals, and deviations from requirements in the Contract Documents, including minor 
variations and limitations. Include same identification information as related submittal.  

 
H. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.  

1. Note date and content of previous submittal.  
2. Note date and content of revision in label or title block and clearly indicate extent of revision.  
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3. Resubmit submittals until they are marked with approval notation from Architect’s action 
stamp.  

 
I. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities. Show distribution on transmittal forms.  

J. Use for Construction: Use only final submittals that are marked with approval notation from 
Architect’s action stamp.  

 
 
PART 2 - PRODUCTS  

 
2.1 SUBMITTAL PROCEDURES  
 

A. General Submittal Procedure Requirements: Prepare and submit submittals required by individual 
Specification Sections. Types of submittals are indicated in individual Specification Sections.  

 
1. Submit electronic submittals via email as PDF electronic files.  
 

a. Architect, through Contracting Officer, will return annotated file. Annotate and retain one 
copy of file as an electronic Project record document file.  
 

2. Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified 
in Division 01 Section “Closeout Procedures.”  

 
3. Certificates and Certifications Submittals: Provide a statement that includes signature of entity 

responsible for preparing certification. Certificates and certifications shall be signed by an 
officer or other individual authorized to sign documents on behalf of that entity.  

 
a. Provide a digital signature with digital certificate on electronically-submitted certificates and 

certifications where indicated.  
b. Provide a notarized statement on original paper copy certificates and certifications where 

indicated.  
 

4. Test and Inspection Reports Submittals: Comply with requirements specified in Division 01 
Section “Quality Requirements.”  

 
B. Product Data: Collect information into a single submittal for each element of construction and type 

of product or equipment.  
 

1. If information must be specially prepared for submittal because standard published data are 
not suitable for use, submit as Shop Drawings, not as Product Data. 

  
2. Mark each copy of each submittal to show which products and options are applicable.  
 
3. Include the following information, as applicable:  
 

a. Manufacturer’s catalog cuts.  
b. Manufacturer’s product specifications.  
c. Standard color charts.  
d. Statement of compliance with specified referenced standards.  
e. Testing by recognized testing agency.  
f. Application of testing agency labels and seals.  
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g. Notation of coordination requirements.  
h. Availability and delivery time information.  
 

4. For equipment, include the following in addition to the above, as applicable:  
 

a. Wiring diagrams showing factory-installed wiring.  
b. Printed performance curves.  
c. Operational range diagrams.  
d. Clearances required to other construction, if not indicated on accompanying Shop 
Drawings.  
 

5. Submit Product Data before or concurrent with Samples.  
 
6. Submit Product Data in the following format:  
 

a. PDF electronic file.  
 

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop 
Drawings on reproductions of the Contract Documents or standard printed data, unless submittal 
based upon Architect’s digital data drawing files is otherwise permitted.  

 
1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following 

information, as applicable:  
 

a. Identification of products.  
b. Schedules.  
c. Compliance with specified standards.  
d. Notation of coordination requirements.  
e. Notation of dimensions established by field measurement.  
f. Relationship and attachment to adjoining construction clearly indicated.  
g. Seal and signature of professional engineer if specified.  
 

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 42 
inches (750 by 1067 mm).  

 
3. Submit Shop Drawings in the following format:  
 

a. PDF electronic file.  
 

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed.  

1. Transmit Samples that contain multiple, related components such as accessories together in 
one submittal package.  

 
2. Identification: Attach label on unexposed side of Samples that includes the following:  
 

a. Generic description of Sample.  
b. Product name and name of manufacturer.  
c. Sample source.  
d. Number and title of applicable Specification Section.  
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3. Disposition: Maintain sets of approved Samples at Project site, available for quality-control 
comparisons throughout the course of construction activity. Sample sets may be used to 
determine final acceptance of construction associated with each set.  

 
a. Samples that may be incorporated into the Work are indicated in individual Specification 

Sections. Such Samples must be in an undamaged condition at time of use.  
b. Samples not incorporated into the Work, or otherwise designated as Government’s 

property, are the property of Contractor.  
 
4. Samples for Initial Selection: Submit manufacturer’s color charts consisting of units or sections 

of units showing the full range of colors, textures, and patterns available.  
 

a. Number of Samples: Submit one full set(s) of available choices where color, pattern, 
texture, or similar characteristics are required to be selected from manufacturer’s product 
line. Architect, through Contracting Officer, will return submittal with options selected.  

 
5. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from 

same material to be used for the Work, cured and finished in manner specified, and physically 
identical with material or product proposed for use, and that show full range of color and 
texture variations expected. Samples include, but are not limited to, the following: partial 
sections of manufactured or fabricated components; small cuts or containers of materials; 
complete units of repetitively used materials; swatches showing color, texture, and pattern; 
color range sets; and components used for independent testing and inspection.  

 
a. Number of Samples: Submit three sets of Samples. Architect will retain one Sample set; 

remainder will be returned. Mark up and retain one returned Sample set as a Project 
record sample.  

 
1) Submit a single Sample where assembly details, workmanship, fabrication techniques, 

connections, operation, and other similar characteristics are to be demonstrated.  
2) If variation in color, pattern, texture, or other characteristic is inherent in material or 

product represented by a Sample, submit at least three sets of paired units that show 
approximate limits of variations.  

 
E. Product Schedule: As required in individual Specification Sections, prepare a written summary 

indicating types of products required for the Work and their intended location. Include the following 
information in tabular form:  

 
1. Type of product. Include unique identifier for each product indicated in the Contract 
Documents.  
 
2. Manufacturer and product name, and model number if applicable.  
 
3. Number and name of room or space.  
 
4. Location within room or space.  
 
5. Submit product schedule in the following format:  
 

a. PDF electronic file.  
 
F. Contractor’s Construction Schedule: Comply with requirements specified in Division 01 Section 

“Construction Progress Documentation.”  
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G. Application for Payment: Comply with requirements specified in Division 01 Section “Payment 
Procedures.”  

H. Schedule of Values: Comply with requirements specified in Division 01 Section “Payment 
Procedures.”  

I. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form:  

1. Name, address, and telephone number of entity performing subcontract or supplying products.  

2. Number and title of related Specification Section(s) covered by subcontract.  

3. Drawing number and detail references, as appropriate, covered by subcontract.  

4. Submit subcontract list in the following format:  

a. PDF electronic file.  

 
J. Qualification Data: Prepare written information that demonstrates capabilities and experience of 

firm or person. Include lists of completed projects with project names and addresses, contact 
information of architects and owners, and other information specified.  

K. Welding Certificates: Prepare written certification that welding procedures and personnel comply 
with requirements in the Contract Documents. Submit record of Welding Procedure Specification 
and Procedure Qualification Record on American Welding Society (AWS) forms. Include names of 
firms and personnel certified.  

L. Installer Certificates: Submit written statements on manufacturer’s letterhead certifying that Installer 
complies with requirements in the Contract Documents and, where required, is authorized by 
manufacturer for this specific Project.  

M. Manufacturer Certificates: Submit written statements on manufacturer’s letterhead certifying that 
manufacturer complies with requirements in the Contract Documents. Include evidence of 
manufacturing experience where required.  

N. Product Certificates: Submit written statements on manufacturer’s letterhead certifying that product 
complies with requirements in the Contract Documents.  

O. Material Certificates: Submit written statements on manufacturer’s letterhead certifying that 
material complies with requirements in the Contract Documents.  

P. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency’s 
standard form, indicating and interpreting test results of material for compliance with requirements 
in the Contract Documents.  

Q. Product Test Reports: Submit written reports indicating current product produced by manufacturer 
complies with requirements in the Contract Documents. Base reports on evaluation of tests 
performed by manufacturer and witnessed by a qualified testing agency, or on comprehensive 
tests performed by a qualified testing agency.  

R. Research Reports: Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project. Include 
the following information:  

 
1. Name of evaluation organization.  
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2. Date of evaluation.  
3. Time period when report is in effect.  
4. Product and manufacturers’ names.  
5. Description of product.  
6. Test procedures and results.  
7. Limitations of use. 
  
S. Schedule of Tests and Inspections: Comply with requirements specified in Division 01 Section 
“Quality Requirements.”  

T. Field Test Reports: Submit reports indicating and interpreting results of field tests performed either 
during installation of product or after product is installed in its final location, for compliance with 
requirements in the Contract Documents.  

U. Maintenance Data: Comply with requirements specified in Division 01 Section “Operation and 
Maintenance Data.”  

 
PART 3 - EXECUTION  

3.1 CONTRACTOR’S REVIEW  
 

A. Action and Informational Submittals: Review each submittal and check for coordination with other 
Work of the Contract and for compliance with the Contract Documents. Note corrections and field 
dimensions. Mark with approval stamp before submitting to Contracting Officer.  

B. Project Closeout and Maintenance/Material Submittals: Refer to requirements in Division 01 
Section “Closeout Procedures.”  

C. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and 
location, submittal number, Specification Section title and number, name of reviewer, date of 
Contractor’s approval, and statement certifying that submittal has been reviewed, checked, and 
approved for compliance with the Contract Documents.  

 
3.2 ARCHITECT’S ACTION  
 

A. General: Architect will not review submittals that do not bear Contractor’s approval stamp and will 
return them without action.  

B. Action Submittals: Architect will review each submittal, make marks to indicate corrections or 
modifications required, and return it. Architect will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action, as follows:  

1. Approved: Where the submittal is marked “Approved,” the Work covered by the submittal may 
proceed provided it complies with the Contract Documents. Final acceptance will depend on 
that compliance.  

2. Approved As Corrected (do not resubmit): Where the submittal is marked “Approved As 
Corrected” the work covered by the submittal may proceed provided it complies both with 
Architect’s notations and corrections on the submittal and the Contract Documents. Final 
acceptance will depend on that compliance.  

3. Revise and Resubmit (see notes): Where the submittal is marked “Revise and Resubmit” do 
not proceed with the Work covered by the submittal, including purchasing, fabrication, delivery, 
or other activity for the product submitted. Revise and prepare a new submittal according to 
Architect’s notations and corrections.  
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4. Rejected: Where the submittal is marked “Rejected”, do not proceed with the Work covered by 
the submittal. Prepare a new submittal for a product that complies with the Contract 
Documents.  

C. Informational Submittals: Architect will review each submittal and will not return it, or will return 
it if it does not comply with requirements. Architect will forward each submittal to appropriate 
party.  

5. Submit Specified Item: Where the submittal is marked “Submit Specified Item”, do not proceed 
with the Work covered by the submittal. Prepare a new submittal for a product that complies 
with the Contract Documents.  

 
D. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals 

has received prior approval from Architect.  

E. Incomplete submittals are not acceptable, will be considered nonresponsive, and will be returned 
without review.  

F. Submittals not required by the Contract Documents may not be reviewed and may be discarded.  
 

END OF SECTION 013300 
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SECTION 01 4200 – REFERENCES STANDARDS AND DEFINITIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 DEFINITIONS

A. General:  Basic contract definitions are included in the Conditions of the Contract.

B. "Indicated":  The term "indicated" refers to graphic representations, notes, or schedules 
on the Drawings, or other paragraphs or Schedules in the Specifications, and similar 
requirements in the Contract Documents.  Terms such as "shown," "noted," "scheduled," 
and "specified" are used to help the reader locate the reference.  Location is not limited.

C. "Directed":  Terms such as "directed," "requested," "authorized," "selected," "approved," 
"required," and "permitted" mean directed by the Architect, requested by the Architect, 
and similar phrases.

D. "Approved":  The term "approved," when used in conjunction with the Architect's action 
on the Contractor's submittals, applications, and requests, is limited to the Architect's 
duties and responsibilities as stated in the Conditions of the Contract.

E. "Regulations":  The term "regulations" includes laws, ordinances, statutes, and lawful 
orders issued by authorities having jurisdiction, as well as rules, conventions, and 
agreements within the construction industry that control performance of the Work.

F. "Furnish":  The term "furnish" means supply and deliver to the Project Site, ready for 
unloading, unpacking, assembly, installation, and similar operations.

G. "Install":  The term "install" describes operations at the Project Site including the actual 
unloading, unpacking, assembly, erecting, placing, anchoring, applying, working to 
dimension, finishing, curing, protecting, cleaning, and similar operations.

H. "Provide":  The term "provide" means to furnish and install, complete and ready for the 
intended use.

I. "Installer":  An installer is the Contractor or another entity engaged by the Contractor, 
either as an employee, subcontractor, or contractor of lower tier, to perform a particular 
construction activity, including installation, erection, application, or similar operations.  
Installers are required to be experienced in the operations they are engaged to perform.

1. The term "experienced," when used with the term "installer," means having a 
minimum of 5 previous projects similar in size and scope to this Project, being 
familiar with the special requirements indicated, and having complied with 
requirements of authorities having jurisdiction.

2. Trades:  Using terms such as "carpentry" does not imply that certain construction 
activities must be performed by accredited or unionized individuals of a 
corresponding generic name, such as "carpenter."  It also does not imply that 
requirements specified apply exclusively to tradespersons of the corresponding 
generic name.

3. Assigning Specialists: Certain Sections of the Specifications require that specific 
construction activities shall be performed by specialists who are recognized exp
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erts in those operations.  The specialists must be engaged for those activities, 
and their assignments are requirements over which the Contractor has no option.  
However, the ultimate responsibility for fulfilling contract requirements remains 
with the Contractor.

a. This requirement shall not be interpreted to conflict with enforcing 
building codes and similar regulations governing the Work.  It is also not 
intended to interfere with local trade-union jurisdictional settlements and 
similar conventions.

J. "Project Site" is the space available to the Contractor for performing construction 
activities, either exclusively or in conjunction, with others performing other work as part of 
the Project.  The extent of the Project Site is shown on the Drawings and may or may not 
be identical with the description of the land on which the Project is to be built.

K. "Testing Agencies":  A testing agency is an independent entity engaged to perform 
specific inspections or tests, either at the Project Site or elsewhere, and to report on and, 
if required, to interpret results of those inspections or tests.

1.3 SPECIFICATION FORMAT AND CONTENT EXPLANATION

A. Specification Format:  These Specifications are organized into Divisions and Sections 
based on CSI's 33-Division format and MasterFormat's numbering system.

B. Specification Content:  This Specification uses certain conventions regarding the style of 
language and the intended meaning of certain terms, words, and phrases when used in 
particular situations or circumstances.  These conventions are explained as follows:

1. Abbreviated Language:  Language used in Specifications and other Contract 
Documents is abbreviated.  Words and meanings shall be interpreted as 
appropriate.  Words implied, but not stated, shall be interpolated as the sense 
requires.  Singular words will be interpreted as plural and plural words interpreted 
as singular where applicable as the context of the Contract Documents indicates.

2. Streamlined Language:  The Specifications generally use the imperative mood 
and streamlined language.  Requirements expressed in the imperative mood are 
to be performed by the Contractor.  At certain locations in the Text, subjective 
language is used for clarity to describe responsibilities that must be fulfilled 
indirectly by the Contractor or by others when so noted.

a. The words "shall be" are implied where a colon (:) is used within a 
sentence or phrase.

1.4 INDUSTRY STANDARDS

A. Applicability of Standards:  Except where the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect 
as if bound or copied directly into the Contract Documents to the extent referenced.  
Such standards are made a part of the Contract Documents by reference.

B. Publication Dates:  Comply with the standards in effect as of the date of the Contract 
Documents.

C. Conflicting Requirements:  Where compliance with two or more standards is specified 
and the standards establish different or conflicting requirements for minimum quantities 
or quality levels, comply with the most stringent requirement.  Refer to the Architect bef
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ore proceeding for a decision on requirements that are different but apparently equal, and 
where it is uncertain which requirement is the most stringent.

1. Minimum Quantity or Quality Levels:  The quantity or quality level shown or 
specified shall be the minimum acceptable.  The actual installation may comply 
exactly with the minimum quantity or quality specified, or it may exceed the 
minimum within reasonable limits.  To comply with these requirements, indicated 
numeric values are minimum or maximum, as appropriate, for the context of the 
requirements.  Refer uncertainties to the Architect for a decision before 
proceeding.

D. Copies of Standards:  Each entity engaged in construction on the Project is required to 
be familiar with industry standards applicable to its construction activity.  Copies of 
applicable standards are not bound with the Contract Documents.

1. Where copies of standards are needed to perform a required construction 
activity, the Contractor shall obtain copies directly from the publication source.

E. Abbreviations and Names:  Trade association names and titles of general standards are 
frequently abbreviated.  Where such acronyms or abbreviations are used in the 
Specifications or other Contract Documents, they mean the recognized name of the trade 
association, standards-generating organization, authorities having jurisdiction, or other 
entity applicable to the context of the text provision.  Refer to Gale Research Co.'s 
"Encyclopedia of Associations," available in most libraries.

F. Abbreviations and Names:  Trade association names and titles of general standards are 
frequently abbreviated.  The following acronyms or abbreviations, as referenced in the 
Contract Documents, are defined to mean the associated names.  Names and addresses 
are subject to change and are believed, but are not assured, to be accurate and up-to-
date as of the date of the Contract Documents.

AA Aluminum Association
900 19th St., NW, Suite 300
Washington, DC 20006 (202) 862-5104

AABC Associated Air Balance Council
1518 K St., NW
Washington, DC 20005 (202) 737-0202

AAMA American Architectural Manufacturers Assoc.
1540 E. Dundee Road, Suite 310
Palatine, IL 60067 (708) 202-1350

AAN American Association of Nurserymen
1250 Eye St., NW, Suite 500
Washington, DC 20005 (202) 789-2900

AASHTO American Association of State Highway and
   Transportation Officials
444 North Capitol St., Suite 24
Washington, DC 20001 (202) 624-5800

AATCC American Association of Textile Chemists and Colorists
P.O. Box 12215
Research Triangle Park, NC 27709-2215 (919) 549-8141



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

REFERENCE STANDARDS & DEFINITIONS 01 4200 - 4 OF 20

ABMA American Bearing Manufacturers Assoc.
1101 Connecticut Ave., NW, Suite 700
Washington, DC 20036 (202) 429-5155

ACI American Concrete Institute
P.O. Box 19150
Detroit, MI 48219 (313) 532-2600

ACIL American Council of Independent Laboratories
1629 K St., NW
Washington, DC 20006 (202) 887-5872

ACPA American Concrete Pipe Assoc.
8300 Boone Blvd., Suite 400
Vienna, VA 22182 (703) 821-1990

ADC Air Diffusion Council
One Illinois Center, Suite 200
111 East Wacker Dr.
Chicago, IL 60601-4298 (312) 616-0800

AFBMA Anti-Friction Bearing Manufacturers Assoc.
(Now ABMA)

AFPA American Forest and Paper Assoc.
(American Wood Council of the)
2nd Floor, 1250 Connecticut Ave., NW
Washington, DC 20036 (202) 463-2455

AGA American Gas Assoc.
1515 Wilson Blvd.
Arlington, VA 22209 (703) 841-8400

AHA American Hardboard Assoc.
1210 W. Northwest Highway
Palatine, IL 60067 (708) 934-8800

AHAM Association of Home Appliance Manufacturers
20 N. Wacker Dr., Suite 1500
Chicago, IL 60606 (312) 984-5800

AI Asphalt Institute
Research Park Dr.
P.O. Box 14052
Lexington, KY 40512-4052 (606) 288-4960

AIA The American Institute of Architects
1735 New York Ave., NW
Washington, DC 20006 (202) 626-7300

AIA American Insurance Assoc.
1130 Connecticut Ave., NW, Suite 1000
Washington, DC 20036 (202) 828-7100
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AIHA American Industrial Hygiene Assoc.
2700 Prosperit Ave., Suite 250
Fairfax, VA 22031 (703) 849-8888

AISC American Institute of Steel Construction
One East Wacker Dr., Suite 3100
Chicago, IL 60601-2001 (312) 670-2400

AISI American Iron and Steel Institute
1101 17th St., NW
Washington, DC 20036-4700 (202) 452-7100

AITC American Institute of Timber Construction
7012 S. Revere Parkway, #140
Englewood, CO 80112 (303) 792-9559

ALI Associated Laboratories, Inc.
c/o HOH Chemicals
500 S. Vermont St.
Palatine, IL 60067 (708) 358-7400

ALSC American Lumber Standards Committee
P.O. Box 210
Germantown, MD 20875 (301) 972-1700

AMCA Air Movement and Control Assoc.
30 W. University Dr.
Arlington Heights, IL 60004-1893 (708) 394-0150

ANSI American National Standards Institute
11 West 42nd St., 13th Floor
New York, NY 10036 (212) 642-4900

AOAC AOAC International
2200 Wilson Blvd., Suite 400
Arlington, VA 22201-3301 (703) 522-3032

AOSA Association of Official Seed Analysts
California State Seed Laboratory
1220 N St.
Sacramento, CA 95814 (916) 445-4521

APA American Plywood Assoc.
P.O. Box 11700
Tacoma, WA 98411 (206) 565-6600

API American Petroleum Institute
1220 L St., NW
Washington, DC 20005 (202) 682-8000

ARI Air-Conditioning and Refrigeration Institute
4301 Fairfax Dr., Suite 425
Arlington, VA 22203 (703) 524-8800
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ARMA Asphalt Roofing Manufacturers Assoc.
6000 Executive Dr., Suite 201
Rockville, MD 20852-3803 (301) 231-9050

ASA Acoustical Society of America
500 Sunnyside Blvd.
Woodbury, NY 11797 (516) 576-2360

ASC Adhesive and Sealant Council
1627 K St., NW, Suite 1000
Washington, DC 20006-1707 (202) 452-1500

ASHRAE American Society of Heating, Refrigerating and 
   Air-Conditioning Engineers
1791 Tullie Circle, NE
Atlanta, GA 30329 (404) 636-8400

ASME American Society of Mechanical Engineers
345 East 47th St.
New York, NY 10017 (212) 705-7722

ASPA American Sod Producers Assoc.
1855-A Hicks Rd.
Rolling Meadows, IL 60008 (708) 705-9898

ASPE American Society of Plumbing Engineers
3617 Thousand Oaks Blvd., Suite 210
Westlake, CA 91362 (805) 495-7120

ASSE American Society of Sanitary Engineering
P.O. Box 40362
Bay Village, OH 44140 (216) 835-3040

ASTM American Society for Testing and Materials
1916 Race St.
Philadelphia, PA 19103-1187 (215) 299-5400

ATIS Alliance for Telecommunications Industry Solutions
1200 G St., NW, Suite 500
Washington, DC 20005 (202) 628-6380

AWCMA American Window Covering Manufacturers Assoc.
(Now WCMA)

AWI Architectural Woodwork Institute
P.O. Box 1550
13924 Braddock Rd., No. 100
Centerville, VA 22020 (703) 222-1100

AWPA American Wood Preservers' Assoc.
P.O. Box 286
Woodstock, MD 21163-0286 (410) 465-3169

AWPB American Wood Preservers' Bureau
(This organization is now defunct.)
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AWS American Welding Society
550 LeJeune Rd., NW
Miami, FL 33126 (305) 443-9353

AWWA American Water Works Assoc.
6666 W. Quincy Ave.
Denver, CO 80235 (303) 794-7711

BANC Brick Association of North Carolina
P.O. Box 13290
Greensboro, NC 27415-3290 (910) 273-5566

BHMA Builders' Hardware Manufacturers Assoc.
355 Lexington Ave., 17th Floor
New York, NY 10017 (212) 661-4261

BIA Brick Institute of America
11490 Commerce Park Dr.
Reston, VA 22091 (703) 620-0010

BIFMA The Business and Institutional Furniture
 Manufacturer's Association
2680 Horizon Dr., SE, Suite A1
Grand Rapids, MI 49546-7500 (616) 285-3963

CAGI Compressed Air and Gas Institute
c/o Thomas Associates, Inc.
1300 Sumner Ave.
Cleveland, OH 44115-2851 (216) 241-7333

CAUS Color Association of the United States
409 W. 44th St.
New York, NY 10036 (212) 582-6884

CBHF State of California, Dept. of Consumer Affairs
Bureau of Home Furnishings and Thermal Insulation
3485 Orange Grove Ave.
North Highland, CA 95660-5595 (800) 952-5210

CBM Certified Ballast Manufacturers Assoc.
1422 Euclid Ave., Suite 402
Cleveland, OH 44115-2851 (216) 241-0711

CCC Carpet Cushion Council
P.O. Box 546
Riverside, CT 06878 (203) 637-1312

CDA Copper Development Association Inc.
260 Madison Ave., 16th Floor
New York, NY 10016 (212) 251-7200

CFFA Chemical Fabrics & Film Association, Inc.
c/o Thomas Associates, Inc.
1300 Sumner Ave.
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Cleveland, OH 44115-2851 (216) 241-7333
CGA Compressed Gas Assoc.

1725 Jefferson Davis Highway, Suite 1004
Arlington, VA 22202-4100 (703) 412-0900

CISCA Ceiling and Interior Systems Construction Assoc.
579 W. North Ave., Suite 301
Elmhurst, IL 60126 (708) 833-1919

CISPI Cast Iron Soil Pipe Institute
5959 Shallowford Rd., Suite 419
Chattanooga, TN 37421 (615) 892-0137

CRI Carpet and Rug Institute
P.O. Box 2048
Dalton, GA 30722 (706) 278-3176

CRSI Concrete Reinforcing Steel Institute
933 N. Plum Grove Rd.
Schaumburg, IL 60173 (708) 517-1200

CTI Ceramic Tile Institute of America
12061 West Jefferson Blvd.
Culver City, CA 90230 (310) 574-7800

DHI Door and Hardware Institute
14170 Newbrook Dr.
Chantilly, VA 22021-2223 (703) 222-2010

DIPRA Ductile Iron Pipe Research Assoc.
245 Riverchase Parkway East, Suite O
Birmingham, AL 35244 (205) 988-9870

DLPA Decorative Laminate Products Assoc.
13924 Braddock Rd.
Centreville, VA 22020 (800) 684-3572

ECSA Exchange Carriers Standards Assoc.
(Now ATIS)

EIA Electronic Industries Assoc.
2001 Pennsylvania Ave., NW
Washington, DC 20006-1813 (202) 457-4900

EIMA EIFS Industry Manufacturers Assoc.
2759 State Road 580, Suite 112
Clearwater, FL 34621 (813) 726-6477

EJMA Expansion Joint Manufacturers Assoc.
25 N. Broadway
Tarrytown, NY 10591 (914) 332-0040

ETL ETL Testing Laboratories, Inc.
P.O. Box 2040
3933 Route 11, Industrial Park
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Cortland, NY 13045 (607) 753-6711

FCI Fluid Controls Institute
P.O. Box 9036
Morristown, NJ 07960 (201) 829-0990

FCIB Floor Covering Installation Board
310 Holiday Ave.
Dalton, GA 30720 (706) 226-5488

FGMA Flat Glass Marketing Assoc.
White Lakes Professional Bldg.
3310 S.W. Harrison St.
Topeka, KS 66611-2279 (913) 266-7013

FM Factory Mutual Systems
1151 Boston-Providence Turnpike
P.O. Box 9102
Norwood, MA 02062 (617) 762-4300

FTI Facing Tile Institute
P.O. Box 8880
Canton, OH 44711 (216) 488-1211

GA Gypsum Association
810 First St., NE, Suite 510
Washington, DC 20002 (202) 289-5440

HEI Heat Exchange Institute
c/o Thomas Associates, Inc.
1300 Sumner Ave.
Cleveland, OH 44115-2851 (216) 241-7333

HI Hydronics Institute
P.O. Box 218
35 Russo Place
Berkeley Heights, NJ 07922 (908) 464-8200

HI Hydraulic Institute
9 Sylvan Way
Parsippany, NJ 07054-3802 (201) 267-9700

HMA Hardwood Manufacturers Assoc.
400 Penn Center Blvd.
Pittsburgh, PA 15235 (412) 829-0770

HPVA Hardwood Plywood and Veneer Assoc.
1825 Michael Farraday Dr.
P.O. Box 2789
Reston, VA 22090 (703) 435-2900

IBD Institute of Business Designers
341 Merchandise Mart
Chicago, IL 60654 (312) 467-1950
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ICEA Insulated Cable Engineers Association, Inc.
P.O. Box 440
South Yarmouth, MA 02664 (508) 394-4424

IEC International Electrotechnical Commission
(Available from ANSI)
1430 Broadway
New York, NY 10018 (212) 354-3300

IEEE Institute of Electrical and Electronic Engineers
345 E. 47th St.
New York, NY 10017 (212) 705-7900

IESNA Illuminating Engineering Society of North America
345 E. 47th St.
New York, NY 10017 (212) 705-7913

IGCC Insulating Glass Certification Council
c/o ETL Testing Laboratories, Inc.
P.O. Box 2040
Route 11, Industrial Park
Cortland, NY 13045 (607) 753-6711

ILI Indiana Limestone Institute of America
Stone City Bank Building, Suite 400
Bedford, IN 47421 (812) 275-4426

IMSA International Municipal Signal Assoc.
165 E. Union St.
Newark, NY 14513 (315) 331-2182

IRI Industrial Risk Insurers
P.O. Box 5010
85 Woodland St.
Hartford, CT 06102-5010 (203) 520-7300

ISA Instrument Society of America
P.O. Box 12277
67 Alexander Dr.
Research Triangle Park, NC 27709 (919) 549-8411

KCMA Kitchen Cabinet Manufacturers Assoc.
1899 Preston White Dr.
Reston, VA 22091-4326 (703) 264-1690

LIA Lead Industries Association, Inc.
295 Madison Ave.
New York, NY 10017 (212) 578-4750

LPI Lightning Protection Institute
3365 N. Arlington Heights Rd., Suite J
Arlington Heights, IL 60004 (800) 488-6864

MBMA Metal Building Manufacturer's Assoc.
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c/o Thomas Associates, Inc.
1300 Sumner Ave.
Cleveland, OH 44115-2851 (216) 241-7333

MCAA Mechanical Contractors Association of
 America
1385 Piccard Dr.
Rockville, MD 20850-4329 (301) 869-5800

MFMA Maple Flooring Manufacturers Assoc.
60 Revere Dr., Suite 500
Northbrook, IL 60062 (708) 480-9138

MIA Marble Institute of America
33505 State St.
Farmington, MI 48335 (810) 476-5558

ML/SFA Metal Lath/Steel Framing Assoc.
(A Division of the National Association
 of Architectural Metal Manufacturers)
600 S. Federal St., Suite 400
Chicago, IL 60605 (312) 922-6222

MSS Manufacturers Standardization Society of
 the Valve and Fittings Industry
127 Park St., NE
Vienna, VA 22180 (703) 281-6613

NAA National Arborist Assoc.
The Meeting Place Mall
Route 101, P.O. Box 1094
Amherst, NH 03031-1094 (603) 673-3311

NAAMM National Association of Architectural
 Metal Manufacturers
600 S. Federal St., Suite 400
Chicago, IL 60605 (312) 922-6222

NAIMA North American Insulation Manufacturers
 Assoc.
44 Canal Center Plaza, Suite 310
Alexandria, VA 22314 (703) 684-0084

NAPA National Asphalt Pavement Assoc.
NAPA Building
5100 Forbes Blvd.
Lanham, MD 20706-4413 (301) 731-4748

NAPF National Association of Plastic Fabricators
(Now DLPA)

NBGQA National Building Granite Quarries Assoc.
P.O. Box 482
Barre, VT 05641 (802) 476-3115
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NBHA National Builders Hardware Assoc.
(Now DHI)

NCMA National Concrete Masonry Assoc.
2302 Horse Pen Rd.
Herndon, VA 22071-3406 (703) 713-1900

NCPI National Clay Pipe Institute
P.O. Box 759
253-80 Center St.
Lake Geneva, WI 53147 (414) 248-9094

NCRPM National Council on Radiation Protection and Measurements
7910 Woodmont Ave., Suite 800
Bethesda, MD 20814 (301) 657-2652

NCSPA National Corrugated Steel Pipe Association
1255 23rd St., NW, Suite 850
Washington, DC 20037 (202) 452-1700

NEC National Electrical Code (from NFPA)

NECA National Electrical Contractors Assoc.
3 Bethesda Metro Center, Suite 1100
Bethesda, MD 20814 (301) 657-3110

NEII National Elevator Industry, Inc.
185 Bridge Plaza, North
Fort Lee, NJ 07024 (201) 944-3211

NEMA National Electrical Manufacturers Assoc.
2101 L St., NW, Suite 300
Washington, DC 20037 (202) 457-8400

NETA International Electrical Testing Assoc.
P.O. Box 687
Morrison, CO 80465 (303) 697-8441

NFPA National Fire Protection Assoc.
One Batterymarch Park
P.O. Box 9101 (617) 770-3000
Quincy, MA 02269-9101 (800) 344-3555

NFPA National Forest Products Assoc.
(Now AFPA)

NHLA National Hardwood Lumber Assoc.
P.O. Box 34518
Memphis, TN 38184-0518 (901) 377-1818

NKCA National Kitchen Cabinet Assoc.
(Now KCMA)

NLGA National Lumber Grades Authority
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4400 Dominion St., Suite 103
Burnaby, BC V5G 4G3 (604) 451-7323

NOFMA National Oak Flooring Manufacturers
 Assoc.
P.O. Box 3009
Memphis, TN 38173-0009 (901) 526-5016

NPA National Particleboard Assoc.
18928 Premiere Ct.
Gaithersburg, MD 20879 (301) 670-0604

NPCA National Paint and Coatings Assoc.
1500 Rhode Island Ave., NW
Washington, DC 20005 (202) 462-6272

NRCA National Roofing Contractors Assoc.
10255 W. Higgins Rd., Suite 600
Rosemont, IL 60018-5607 (708) 299-9070

NSF National Sanitation Foundation
3475 Plymouth Rd.
P.O. Box 130140
Ann Arbor, MI 48113-0140 (313) 769-8010

NSSEA National School Supply and Equipment Assoc.
8300 Colesville Rd., No. 250
Silver Spring, MD 20910 (301) 495-0240

NTMA National Terrazzo and Mosaic Assoc.
3166 Des Plaines Ave., Suite 132
Des Plaines, IL 60018 (708) 635-7744

NWMA National Woodwork Manufacturers Assoc.
(Now NWWDA)

NWWDA National Wood Window and Door Assoc.
1400 E. Touhy Ave., #G54 (708) 299-5200
Des Plaines, IL 60018 (800) 223-2301

PATMI Power Actuated Tool Manufacturers' Institute, Inc.
1000 Fairgrounds Rd., Suite 200
St. Charles, MO 63301 (314) 947-6610

PCA Portland Cement Assoc.
5420 Old Orchard Rd.
Skokie, IL 60077 (708) 966-6200

PCI Precast/Prestressed Concrete Institute
175 W. Jackson Blvd.
Chicago, IL 60604 (312) 786-0300

PDI Plumbing and Drainage Institute
c/o Sol Baker
1106 W. 77th St., South Dr.
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Indianapolis, IN 46260 (317) 251-6970

PEI Porcelain Enamel Institute
102 Woodmont Blvd., Suite 360
Nashville, TN 38205 (615) 385-0758

RFCI Resilient Floor Covering Institute
966 Hungerford Dr., Suite 12-B
Rockville, MD 20805 (301) 340-8580

RIS Redwood Inspection Service
405 Enfrente Dr., Suite 200
Novato, CA 94949 (415) 382-0662

RMA Rubber Manufacturers Assoc.
1400 K St., NW
Washington, DC 20005 (202) 682-4800

SDI Steel Deck Institute
P.O. Box 9506
Canton, OH 44711 (216) 493-7886

SDI Steel Door Institute
30200 Detroit Rd.
Cleveland, OH 44145 (216) 889-0010

SGCC Safety Glazing Certification Council
c/o ETL Testing Laboratories
Route 11, Industrial Park
Cortland, NY 13045 (607) 753-6711

SHLMA Southern Hardwood Lumber Manufacturers
 Assoc.
(Now HMA)

SIGMA Sealed Insulating Glass Manufacturers
 Assoc.
401 N. Michigan Ave.
Chicago, IL 60611 (312) 644-6610

SJI Steel Joist Institute
1205 48th Avenue North, Suite A
Myrtle Beach, SC 29577 (803) 449-0487

SMA Screen Manufacturers Assoc.
3950 Lake Shore Dr., Suite 502-A
Chicago, IL 60613-3431 (312) 525-2644

SMACNA Sheet Metal and Air Conditioning
 Contractors National Assoc.
4201 Lafayette Center Dr.
Chantilly, VA 22021 (703) 803-2980

SPIB Southern Pine Inspection Bureau
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4709 Scenic Highway
Pensacola, FL 32504 (904) 434-2611

SPRI Single Ply Roofing Institute
20 Walnut St.
Wellesley Hills, MA 02181 (617) 237-7879

SSPC Steel Structures Painting Council
4516 Henry St.
Pittsburgh, PA 15213 (412) 687-1113

SSPMA Sump and Sewage Pump Manufacturers Assoc.
P.O. Box 647
Northbrook, IL 60065-0647 (708) 559-9233

STI Steel Tank Institute
570 Oakwood Rd.
Lake Zurich, IL 60047 (708) 438-8265

SWI Steel Window Institute
c/o Thomas Associates, Inc.
1300 Sumner Ave.
Cleveland, OH 44115-2851 (216) 241-7333

SWPA Submersible Wastewater Pump Assoc.
600 S. Federal St., Suite 400
Chicago, IL 60605 (312) 922-6222

TCA Tile Council of America
P.O. Box 326
Princeton, NJ 08542-0326 (609) 921-7050

TIMA Thermal Insulation Manufacturers Assoc.
(This Organization is now defunct.  See
 NAIMA)

TPI Truss Plate Institute
583 D'Onofrio Dr., Suite 200
Madison, WI 53719 (608) 833-5900

UL Underwriters Laboratories
333 Pfingsten Rd.
Northbrook, IL 60062 (708) 272-8800

UNI Uni-Bel PVC Pipe Assoc.
2655 Villa Creek Dr., Suite 155
Dallas, TX 75234 (214) 243-3902

USP U.S. Pharmacopoeial Convention
12601 Twinbrook Parkway
Rockville, MD 20852 (301) 881-0666
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WA Wallcoverings Assoc.
401 N. Michigan Ave.
Chicago, IL 60611-4267 (312) 644-6618

WCLIB West Coast Lumber Inspection Bureau
P.O. Box 23145
Portland, OR 97281 (503) 639-0651

WCMA Window Covering Manufacturers Assoc.
355 Lexington Ave., 17th Floor
New York, NY 10017 (212) 661-4261

WIC Woodwork Institute of California
P.O. Box 11428
Fresno, CA 93773-1428 (209) 233-9035

WLPDIA Western Lath, Plaster, Drywall Industries Assoc.
(Formerly California Lath & Plaster Assoc.)
8635 Navajo Rd.
San Diego, CA 92119 (619) 229-8307

WRI Wire Reinforcement Institute
1101 Connecticut Ave. NW, Suite 700
Washington, DC 20036-4303 (202) 429-5125

WSC Water Systems Council
600 S. Federal St., Suite 400
Chicago, IL 60605 (312) 922-6222

WSFI Wood and Synthetic Flooring Institute
4415 W. Harrison St., Suite 242-C
Hillside, IL 60162 (708) 449-2933

WWPA Western Wood Products Assoc.
Yeon Building
522 SW 5th Ave.
Portland, OR 97204-2122 (503) 224-3930

WWPA Woven Wire Products Assoc.
2515 N. Nordica Ave.
Chicago, IL 60635 (312) 637-1359

G. Federal Government Agencies:  Names and titles of federal government standard- or 
Specification-producing agencies are often abbreviated.  The following acronyms or 
abbreviations referenced in the Contract Documents indicate names of standard- or 
Specification-producing agencies of the federal government.  Names and addresses are subject 
to change and are believed, but are not assured, to be accurate and up-to-date as of the date of 
the Contract Documents.

CE Corps of Engineers
(U.S. Department of the Army)
Chief of Engineers - Referral
Washington, DC 20314 (202) 272-0660

CFR Code of Federal Regulations
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(Available from the Government Printing Office)
N. Capitol St. between G and H St., NW
Washington, DC 20402 (202) 783-3238
(Material is usually first published in the
 "Federal Register")

CPSC Consumer Product Safety Commission
5401 Westbard Ave.
Bethesda, MD 20207 (800) 638-2772

CS Commercial Standard
(U.S. Department of Commerce)
Government Printing Office
Washington, DC 20402 (202) 783-3238

DOC Department of Commerce
14th St. and Constitution Ave., NW
Washington, DC 20230 (202) 482-2000

DOT Department of Transportation
400 Seventh St., SW
Washington, DC 20590 (202) 366-4000

EPA Environmental Protection Agency
401 M St., SW
Washington, DC 20460 (202) 382-2090

FAA Federal Aviation Administration
(U.S. Department of Transportation)
800 Independence Ave., SW
Washington, DC 20590 (202) 366-4000

FCC Federal Communications Commission
1919 M St., NW
Washington, DC 20554 (202) 632-7000

FDA Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857 (301) 443-1544

FHA Federal Housing Administration
(U.S. Department of Housing and Urban
 Development)
451 Seventh St., SW
Washington, DC 20201 (202) 708-1422

FS Federal Specification (from GSA)
Specifications Unit (WFSIS)
7th and D St., SW
Washington, DC 20407 (202) 708-9205

GSA General Services Administration
F St. and 18th St., NW
Washington, DC 20405 (202) 708-5082
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MIL Military Standardization Documents
(U.S. Department of Defense)
Naval Publications and Forms Center
5801 Tabor Ave.
Philadelphia, PA 19120

NIST National Institute of Standards and
 Technology
(U.S. Department of Commerce)
Gaithersburg, MD 20899 (301) 975-2000

OSHA Occupational Safety and Health
 Administration
(U.S. Department of Labor)
200 Constitution Ave., NW
Washington, DC 20210 (202) 219-6091

PS Product Standard of NBS
(U.S. Department of Commerce)
Government Printing Office
Washington, DC 20402 (202) 783-3238

REA Rural Electrification Administration
(U.S. Department of Agriculture)
14th St. and Independence Ave., SW
Washington, DC 20250 (202) 447-2791

USDA U.S. Department of Agriculture
Independence Ave. between 12th St. and 14th
 St., SW
Washington, DC 20250 (202) 720-2791

USPS U.S. Postal Service
475 L'Enfant Plaza, SW
Washington, DC 20260-0010 (202) 268-2000

1.5 GOVERNING REGULATIONS AND AUTHORITIES

A. Copies of Regulations:  Obtain copies of the following regulations and retain at the 
Project Site to be available for reference by parties who have a reasonable need.

1.6 SUBMITTALS

A. Permits, Licenses, and Certificates:  For the Owner's records, submit copies of permits, 
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipts for fee payments, judgments, correspondence, records, and similar documents, 
established in conjunction with compliance with standards and regulations bearing upon 
performance of the Work.

PART 2 - PRODUCTS  (Not Applicable)

PART 3 - EXECUTION  (Not Applicable)
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END OF SECTION 01 4200
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SECTION 014500 - QUALITY REQUIREMENTS

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS

1. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for quality-control services.

B. Quality-control services include inspections, tests, and related actions, including reports performed by 
Contractor, by independent agencies, and by governing authorities. They do not include contract enforcement 
activities performed by Architect.

C. Inspection and testing services are required to verify compliance with requirements specified or indicated. 
These services do not relieve Contractor of responsibility for compliance with Contract Document 
requirements.

D. Requirements of this Section relate to customized fabrication and installation procedures, not production of 
standard products.

1. Specific quality-control requirements for individual construction activities are specified in the Sections 
that specify those activities. Requirements in those Sections may also cover production of standard 
products.

2. Specified inspections, tests, and related actions do not limit Contractor’s quality-control procedures 
that facilitate compliance with Contract Documents. Requirements.

3. Requirements for Contractor to provide quality-control services required by Architect, Owner, or 
authorities having jurisdiction are not limited by provisions of this Section.

E. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 1 Section “Cutting and Patching” specifies requirements for repair and restoration of 
construction disturbed by inspection and testing activities.

2. Division 1 Section “Submittals” specifies requirements for development of a schedule of required tests 
and inspections.

F. Referenced Standards:  If compliance with two or more standards is specified and the standards establish 
different or conflicting requirements, comply with the most stringent requirement.  Refer uncertainties to 
Architect for a decision.

G. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum.  
The actual installation may exceed the minimum within reasonable limits.  Indicated numeric values are 
minimum or maximum, as appropriate, for the context of requirements.  Refer uncertainties to Architect for a 
decision.

H. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, 
inspection reports, notices, receipts for fee payments, and similar documents, established for compliance with 
standards and regulations bearing on performance of the Work.
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I. Testing Agency Qualifications:  An independent agency with the experience and capability to conduct testing 
and inspecting indicated; and where required by authorities having jurisdiction, that is acceptable to 
authorities.

J. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, 
provide quality-control services, including retesting and reinspecting, for construction that replaced Work that 
failed to comply with the Contract Documents.

K. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of duties.  Provide 
qualified personnel to perform required tests and inspections.

1. Promptly notify Architect and Contractor of irregularities or deficiencies in the Work observed during 
performance of its services.

2. Do not release, revoke, alter, or increase requirements of the Contract Documents or approve or 
accept any portion of the Work.

3. Do not perform any duties of Contractor.

L. Associated Services:  Cooperate with testing agencies and provide reasonable auxiliary services as 
requested.  Provide the following:

1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist 

agency in obtaining samples.
4. Facilities for storage and field curing of test samples.
5. Security and protection for samples and for testing and inspecting equipment.

M. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control 
services with a minimum of delay and to avoid necessity of removing and replacing construction to 
accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

1.3 RESPONSBILITIES

A. Contractor Responsibilities: Unless otherwise indicated as the responsibility of another identified entity, 
Contractor shall provide inspections, tests, and other quality-control services specified elsewhere in the 
Contract Documents and required by authorities having jurisdiction. Costs for these services are included in 
the Contract Sum.

1. Where individual Sections specifically indicate that certain inspections, tests, and other quality-control 
services are the Contractor’s responsibility, the Contractor shall employ and pay a qualified 
independent testing agency to perform quality-control services. Costs for these services are included 
in the Contract Sum.

2. Where individual Sections specifically indicate that certain inspections, tests, and other quality-control 
services are the Owner’s responsibility, the Owner will employ and pay a qualified independent testing 
agency to perform those services.

3. Where individual Sections specifically indicate that certain inspections, tests, and other quality-control 
services are the Owner’s responsibility, the Owner will engage the services of a qualified independent 
testing agency to perform those services. Payment for these services will be made from the Inspection 
and Testing Allowance, as authorized by Change Orders.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
DECEMBER 15, 2022

QUALITY REQUIREMENTS 014500 - 3 of 4

a. Where the Owner has engaged a testing agency for testing and inspecting part of the Work, 
and the Contractor is also required to engage an entity for the same or related element, the 
Contractor shall not employ the entity engaged by the Owner, unless agreed to in writing by the 
Owner.

B. Retesting: The Contractor is responsible for retesting where results of inspections, tests, or other quality-
control services prove unsatisfactory and indicate noncompliance with Contract Document requirements, 
regardless of whether the original test was Contractor’s responsibility.

1. The cost of retesting construction, revised or replaced by the Contractor, is the Contractor’s 
responsibility where required tests performed on original construction indicated noncompliance with 
Contract Document requirements.

C. Associated Services: Cooperate with agencies performing required inspections, tests, and similar services, 
and provide reasonable auxiliary services as requested. Notify the agency sufficiently in advance of operations 
to permit assignment of personnel. Auxiliary services required include, but are not limited to, the following.

1. Provide access to the Work.
2. Furnish incidental labor and facilities necessary to facilitate inspections and tests.
3. Take adequate quantities of representative samples of materials that require testing or assist the 

agency in taking samples.
4. Provide facilities for storage and curing of test samples.
5. Deliver samples to testing laboratories.
6. Provide the agency with a preliminary design mix proposed for use for materials mixes that require 

control by the testing agency.
7. Provide security and protection of samples and test equipment at the Project Site.

D. Duties of the testing Agency: The independent agency engaged to perform inspections, sampling, and testing 
of materials and construction specified in individual Sections shall cooperate with the Architect, and the 
Contractor in performance of the agency’s duties. The testing agency shall provide qualified personnel to 
perform required inspections and tests.

1. The agency shall notify the Architect, and the Contractor promptly of irregularities or deficiencies 
observed in the Work during performance of its services.

2. The agency is not authorized to release, revoke, alter or enlarge requirements of the Contract 
Documents or approve or accept any portion of the Work.

3. The agency is not authorized to release, revoke, alter or enlarge requirements of the Contract 
Documents or approve or accept any portion of the Work.

E. Coordination: Coordinate the sequence of activities to accommodate required services with a minimum of 
delay.

1. Coordinate activities to avoid the necessity of removing and replacing construction to accommodate 
inspections and tests.

2. The Architect is responsible for scheduling times for inspections tests, taking samples, and similar 
activities.

1.4 SUBMITTALS

A. Unless the Contractor is responsible for this service, the independent testing agency shall submit a certified 
written report, induplicate, of each inspection, test, or similar service through the Contractor.
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1. Submit additional copies of each written report directly to the governing authority, when the authority 
so directs.

2. Report Data: Written reports of each inspection, test, or similar service include, but are not limited to, 
the following:

a. Date of issue.
b. Project title and number.
c. Name, address, and telephone number of testing agency.
d. Dates and locations of samples and tests or inspections.
e. Names of individuals making the inspection or test.
f. Designation of the Work and test method.
g. Identification of product and Specification Section.
h. Complete inspection or test data.
i. Test results and an interpretations of test results.
j. Ambient conditions at the time of sample taking and testing.
k. Comments or professional opinion on whether inspected or tested Work complies with Contract 

document requirements.
l. Name and signature of laboratory inspector.
m. Recommendations on retesting.

1.5 QUALITY ASSURANCE

A. Qualifications for Service Agencies: Engage inspection and testing service agencies, including independent 
testing laboratories, that are pre-qualified as complying with the American Council of Independent 
Laboratories “Recommended Requirements for Independent Laboratory Qualification” and that specialize in 
the types of inspections and test to be performed.

1. Each independent inspection and testing agency engaged on the Project shall be authorized by 
authorities having jurisdiction to operate in the state where the project is located.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 REPAIR AND PROTECTION

A. General: Upon completion of inspection, testing, sample taking and similar services, repair damaged 
construction and restore substrates and finishes. Comply with Contract Document requirements for Division 1 
Section “Cutting and Patching.”

B. Protect construction exposed by or for quality-control service activities, and protect repaired construction.

C. Repair and protection is Contractor’s responsibility, regardless of the assignment of responsibility for 
inspection, testing, or similar services.

END OF SECTION 014500
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SECTION 01 50 00 – TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes requirements for temporary utilities, support facilities, and 

security and protection facilities. 

B. Related Sections include the following: 

1. Division 01 Section "Summary of Work" for limitations on utility interruptions and 

other work restrictions. 

2. Division 01 Section "Submittal Procedures" for procedures for submitting copies 

of implementation and termination schedule and utility reports. 

3. Division 01 Section "Execution" for progress cleaning requirements. 

1.3 DEFINITIONS 

A. Permanent Enclosure: As determined by Architect, exterior walls are insulated and 

weathertight; and all openings are closed with permanent construction or substantial 

temporary closures. 

1.4 USE CHARGES 

A. General:  Cost or use charges for temporary facilities shall be included in the Contract 

Sum.  Allow other entities to use temporary services and facilities without cost, 

including, but not limited to, Owner's construction forces, Architect, occupants of 

Project, testing agencies, and authorities having jurisdiction. 

B. Water Service: Water from Owner's existing water system is available for use without 

metering and without payment of use charges.  Provide connections and extensions of 

services as required for construction operations. 

C. Electric Power: Owner shall supply single-phase electric power from existing building 

distribution systems for use by all Prime Contracts, for each Phased building area.  
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1. EC shall install temporary facilities as outlined in their Scope of Work and related 

Division 01.  

2. Owner shall not be responsible for supplying temporary three-phase power. 

3. Staging Area Power: The Owner shall be responsible for all power use charges 

associated with this facility; the Prime Contract shall enforce power conservation 

measures with their facilities and  those of their sub-contractors. 

D. Telephone/Internet: Each Prime Contract shall be responsible for use charges 

associated with their respective telephone and internet access requirements. 

1.5 SUBMITTALS 

A. Site Plan:  Show temporary facilities, egress plans, utility hookups, staging areas, and 

parking areas for construction personnel. 

All contractors are required to provide “egress plans” for both interior and exterior 

work for locations where work will close off any exits, corridors, pathways, roads, 

and any access way. These plans are to be provided in advance at least 2 months 

before work commences in that area, no work shall be started in any manner 

without approval of such plan. The failure to provide such plan for coordinating 

and scheduling will result into back charges to the prime(s) involved. These plans 

must include all locations and details where scaffolding, fencing and all 

temporary construction barriers are required.   

1.6 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for 

temporary electric service.  Install service to comply with NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect 

each temporary utility before use.  Obtain required certifications and permits. 

1.7 PROJECT CONDITIONS 

A. A. Temporary Use of Permanent Facilities: Prime Contract, as installer of each 

permanent service shall assume responsibility for its operation, maintenance, and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility. 

B. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephone, food service, etc.) for their own benefit. Prime Contract Superintendents 

shall enforce this policy with their respective work forces.  
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1. Parking will be restricted to an area determined by the Owner. Owner reserves 

the right to remove from their property, unauthorized vehicles occupying 

unauthorized areas, at respective Contractors’ expense.  

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Chain-Link Fencing: Minimum 2 inch, 0.148 inch thick, galvanized steel, chain-link fabric 

fencing; minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8 inch OD 

line posts and 2-7/8 inch OD corner and pull posts. 

1. Provide gate openings to accommodate vehicle delivery traffic or as noted.  

Install gateposts in sizes required for support gates. 

2. All temp fencing is to receive privacy screening.  

B. Yodock barriers may be provided by the contractor as substitution to fence with driven 

post. If site conditions or pace of work do not allow for typical fence with driven post, 

then the contractor is responsible to provide Yodock barriers. This is at the sole 

discretion of the construction manager.  

C. Gypsum Board:  Minimum 5/8 inch thick by 48 inches wide by maximum available 

lengths; regular-type panels with tapered edges.  Comply with ASTM C 36/C 36M. 

D. Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock 

wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, 

respectively.  

2.2 TEMPORARY FACILITIES 

A. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to 

accommodate materials and equipment for construction operations. 

1. Store combustible materials apart from building. 

B. Porta-jons.: Contractors are not permitted to use the owners toilets facilities unless 

given permission by the construction manager. The contractor will be required to 

provide temporary toilet facilities as required for its workforce. Location to be 

determined by the construction manager.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

TEMPORARY FACILITIES AND CONTROLS 01 50 00 - 4 

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 

locations and classes of fire exposures.  Comply with applicable codes for quantities 

required. Comply with NFPA for recommended classes for exposure; extinguishers shall 

be inspected and appropriately tagged prior to being brought on site. Provide stands, 

painted bright orange, sturdy enough to carry the extinguisher, and built as not to 

create a tipping hazard. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where directed by site coordinator and where they will serve Project 

adequately and result in minimum interference with performance of the Work.  

Relocate and modify facilities as required by progress of the Work and when directed 

by the Construction Site Coordinator at no additional cost to the owner. 

1. Locate facilities to limit site disturbance as specified in Division 01 Section 

"Summary of Work." 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until 

facilities are no longer needed or are replaced by authorized use of completed 

permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General:  Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can 

be interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage:  Provide temporary utilities to remove effluent lawfully. 

1. Connect temporary sewers to municipal system as directed by authorities having 

jurisdiction. 

C. Water Service:  Use of Owner's existing water service facilities will be permitted, as long 

as facilities are cleaned and maintained in a condition acceptable to Owner. At 

Substantial Completion, restore these facilities to condition existing before initial use. 
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1. Where installations below an outlet might be damaged by spillage or leakage, 

provide a drip pan of suitable size to minimize water damage.  Drain accumulated 

water promptly from pans. 

D. Heating:  Provide temporary heating required by construction activities for curing or 

drying of completed installations or for protecting installed construction from adverse 

effects of low temperatures or high humidity.  Select equipment that will not have a 

harmful effect on completed installations or elements being installed. 

E. Ventilation and Humidity Control:  Provide temporary ventilation required by 

construction activities for curing or drying of completed installations or for protecting 

installed construction from adverse effects of high humidity.  Select equipment that will 

not have a harmful effect on completed installations or elements being installed.  

Coordinate ventilation requirements to produce ambient condition required and 

minimize energy consumption. 

F. Electric Power Service:  Use of Owner's existing single phase electric power service will 

be permitted, as long as equipment is maintained in a condition acceptable to Owner. 

1. See Section 011000 for additional requirements. 

G. Lighting:  Provide temporary lighting with local switching that provides adequate 

illumination for construction operations, observations, inspections, and traffic 

conditions. 

1. Install and operate temporary lighting that fulfills security and protection 

requirements without operating entire system. 

2. See Section 011000 for additional requirements. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 

1. Provide incombustible construction for offices, shops, and sheds located within 

construction area or within 30 feet of building lines.  Comply with NFPA 241. 

2. Maintain support facilities until near Substantial Completion.  Remove before 

Substantial Completion.  Personnel remaining after Substantial Completion will 

be permitted to use permanent facilities, under conditions acceptable to Owner. 

B. Traffic Controls:  Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and 

utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 
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C. Parking: Parking will be restricted to an area determined by the Owner. Owner reserves 

the right to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective Contractors’ expense. 

D. Project Identification and Temporary Signs:  Provide Project identification and other 

signs.  Install signs where indicated to inform public and individuals seeking entrance to 

Project.  Unauthorized signs are not permitted. 

1. Provide temporary, directional signs for construction personnel and visitors. 

2. Maintain and touchup signs so they are legible at all times. 

E. Waste Disposal Facilities: Comply with requirements specified in Division 01 Section 

"Construction Waste Management and Disposal" and Section 011200, “Summary of 

Work.” 

F. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to 

handle waste from construction operations. Comply with requirements of authorities 

having jurisdiction.  Comply with Division 01 Section "Execution" for progress cleaning 

requirements. 

G. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools 

and equipment" and not temporary facilities. 

H. Existing Stair Usage: Use of Owner's existing stairs will be permitted, as long as stairs 

are protected, cleaned and maintained in a condition acceptable to Owner. At 

Substantial Completion, restore stairs to no less than condition existing before initial 

use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress.  If, despite such protection, stairs 

become damaged, restore damaged areas so no evidence remains of correction 

work. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Environmental Protection:  Provide protection, operate temporary facilities, and 

conduct construction in ways and by methods that comply with environmental 

regulations and that minimize possible air, waterway, and subsoil contamination or 

pollution or other undesirable effects. 

1. Comply with work restrictions specified in Division 01 Section "Multiple Contract 

Summary." 
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2. Inspect, repair, and maintain erosion and sedimentation control measures during 

construction until permanent vegetation has been established. 

B. Pest Control:  Engage pest-control service to recommend practices to minimize 

attraction and harboring of rodents, roaches, and other pests and to perform 

extermination and control procedures at regular intervals so Project will be free of pests 

and their residues at Substantial Completion.  Obtain extended warranty for Owner.  

Perform control operations lawfully, using environmentally safe materials. 

C. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially 

completed areas of construction.  Provide lockable entrances to prevent unauthorized 

entrance, vandalism, theft, and similar violations of security. 

1. Refer to Section 011200, “Multiple Contract Summary” for additional information. 

2. All site contractors are to have a 24hr available emergency contact person 

available to fix and correct areas that have been compromised after hours, 

weekends and holidays. Upon notification of such incident, the contractor is 

required to deploy workers as necessary within 1-2 hours maximum to be on site 

to correct such matter reported. Emergency personnel contact information shall 

be submitted within 2 weeks of Notice to Proceed.     

3.  

D. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and 

lighting. 

1. Yodock barriers are to be furnished and installed around all site construction 

zones with chain link fencing panels, posts and signage. All entries to sites are to 

have lockable gates.  

2. Contractor shall ensure that all chain link safety fencings around the work zone 

are closed off to any adjacent structure, building, etc. at all times.  

3. All contractors storing any materials and/or equipment on site shall be fenced in 

with secured chain link fencing.  

 

 

 

E. Temporary Enclosures: Provide temporary enclosures for protection of construction, in 

progress and completed, from exposure, foul weather, other construction operations, 

and similar activities.  Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is required and permanent enclosure is not complete, 

insulate temporary enclosures. 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

TEMPORARY FACILITIES AND CONTROLS 01 50 00 - 8 

 

 

F. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt 

migration and to separate areas occupied by Owner from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on 

occupied side, and fire-retardant plywood on construction operations side. 

2. Construct dustproof partitions with 2 layers of 3 mil polyethylene sheet on each 

side.  Cover floor with 2 layers of 3 mil polyethylene sheet, extending sheets 18 

inches up the sidewalls.  Overlap and tape full length of joints. Cover floor with 

fire-retardant plywood. 

a. Construct vestibule and airlock at each entrance through temporary 

partition with not less than 48 inches between doors.  Maintain water-

dampened foot mats in vestibule. 

3. Insulate partitions to provide noise protection to occupied areas. 

4. Seal joints and perimeter.  Equip partitions with dustproof doors with exit device, 

closer and security locks. 

5. Protect air-handling equipment. 

6. Weather strip openings. 

7. Provide walk-off mats at each entrance through temporary partition. 

G. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of 

types needed to protect against reasonably predictable and controllable fire losses.  

Comply with NFPA 241. 

1. Prohibit smoking within 50 feet of all school property. 

2. Supervise welding operations, combustion-type temporary heating units, and 

similar sources of fire ignition according to requirements of authorities having 

jurisdiction. 

3. Develop and supervise an overall fire-prevention and protection program for 

personnel at Project site.  Review needs with local fire department and establish 

procedures to be followed.  Instruct personnel in methods and procedures.  Post 

warnings and information. 

4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a 

warning sign stating that hoses are for fire-protection purposes only and are not 

to be removed.  Match hose size with outlet size and equip with suitable nozzles. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 

and abuse, limit availability of temporary facilities to essential and intended uses. 
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B. Maintenance:  Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve 

indicated results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security 

and protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service 

has ended, when it has been replaced by authorized use of a permanent facility, or no 

later than Substantial Completion.  Complete or, if necessary, restore permanent 

construction that may have been delayed because of interference with temporary 

facility.  Repair damaged Work, clean exposed surfaces, and replace construction that 

cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of 

Contractor.  Owner reserves right to take possession of Project identification 

signs. 

2. Remove temporary paving not intended for or acceptable for integration into 

permanent paving.  Where area is intended for landscape development, remove 

soil and aggregate fill that do not comply with requirements for fill or subsoil.  

Remove materials contaminated with road oil, asphalt and other petrochemical 

compounds, and other substances that might impair growth of plant materials or 

lawns.  Repair or replace street paving, curbs, and sidewalks at temporary 

entrances, as required by authorities having jurisdiction. 

3. At Substantial Completion, clean and renovate permanent facilities used during 

construction period.  Comply with final cleaning requirements specified in 

Division 01 Section "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 01 60 00 – PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements governing the Contractor's 
selection of products for use in the Project.
1. Single Prime Contract:  Provisions of this Section apply to the construction activities of 

each prime contractor.

B. Related Sections:  The following Sections contain requirements that relate to this Section:
1. Division 1 Section "Electronic Submittal Procedures" specifies requirements for submittal 

of the Contractor's Construction Schedule and the Submittal Schedule.
2. Division 1 Section "Substitution Procedures" specifies administrative procedures for 

handling requests for substitutions made after award of the Contract.

1.3 DEFINITIONS

A. Definitions used in this Article are not intended to change the meaning of other terms used in the 
Contract Documents, such as "specialties," "systems," "structure," "finishes," "accessories," and 
similar terms.  Such terms are self-explanatory and have well-recognized meanings in the 
construction industry.
1. "Products" are items purchased for incorporation in the Work, whether purchased for the 

Project or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent.
a. "Named Products" are items identified by the manufacturer's product name, 

including make or model number or other designation, shown or listed in the 
manufacturer's published product literature, that is current as of the date of the 
Contract Documents.

2. "Materials" are products substantially shaped, cut, worked, mixed, finished, refined or 
otherwise fabricated, processed, or installed to form a part of the Work.

3. "Equipment" is a product with operational parts, whether motorized or manually operated, 
that requires service connections, such as wiring or piping.

1.4 QUALITY ASSURANCE

A. Source Limitations:  To the fullest extent possible, provide products of the same kind from a single 
source.
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1. When specified products are available only from sources that do not, or cannot, produce a 
quantity adequate to complete project requirements in a timely manner, consult with the 
Architect to determine the most important product qualities before proceeding.  Qualities 
may include attributes, such as visual appearance, strength, durability, or compatibility.  
When a determination has been made, select products from sources producing products 
that possess these qualities, to the fullest extent possible.

B. Compatibility of Options:  When the Contractor is given the option of selecting between 2 or more 
products for use on the Project, the product selected shall be compatible with products previously 
selected, even if previously selected products were also options.
1. Each prime contractor is responsible for providing products and construction methods that 

are compatible with products and construction methods of other prime or separate 
contractors.

2. If a dispute arises between prime contractors over concurrently selectable, but 
incompatible products, the Architect will determine which products shall be retained and 
which are incompatible and must be replaced.

C. Nameplates:  Except for required labels and operating data, do not attach or imprint 
manufacturer's or producer's nameplates or trademarks on exposed surfaces of products that will 
be exposed to view in occupied spaces or on the exterior.
1. Labels:  Locate required product labels and stamps on concealed surfaces or, where 

required for observation after installation, on accessible surfaces that are not conspicuous.
2. Equipment Nameplates:  Provide a permanent nameplate on each item of service-

connected or power-operated equipment.  Locate on an easily accessible surface that is 
inconspicuous in occupied spaces.  The nameplate shall contain the following information 
and other essential operating data:
a. Name of product and manufacturer.
b. Model and serial number.
c. Capacity.
d. Speed.
e. Ratings.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products according to the manufacturer's recommendations, using 
means and methods that will prevent damage, deterioration, and loss, including theft.
1. Schedule delivery to minimize long-term storage at the site and to prevent overcrowding of 

construction spaces.
2. Coordinate delivery with installation time to assure minimum holding time for items that are 

flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses.

3. Deliver products to the site in an undamaged condition in the manufacturer's original sealed 
container or other packaging system, complete with labels and instructions for handling, 
storing, unpacking, protecting, and installing.

4. Inspect products upon delivery to ensure compliance with the Contract Documents and to 
ensure that products are undamaged and properly protected.

5. Store products at the site in a manner that will facilitate inspection and measurement of 
quantity or counting of units.

6. Store heavy materials away from the Project structure in a manner that will not endanger 
the supporting construction.

7. Store products subject to damage by the elements above ground, under cover in a 
weathertight enclosure, with ventilation adequate to prevent condensation.  Maintain 
temperature and humidity within range required by manufacturer's instructions.
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PART 2 - PRODUCTS

2.1 PRODUCT SELECTION

A. General Product Requirements:  Provide products that comply with the Contract Documents, that 
are undamaged and, unless otherwise indicated, new at the time of installation.
1. Provide products complete with accessories, trim, finish, safety guards, and other devices 

and details needed for a complete installation and the intended use and effect.
2. Standard Products:  Where available, provide standard products of types that have been 

produced and used successfully in similar situations on other projects.

B. Product Selection Procedures:  The Contract Documents and governing regulations govern 
product selection.  Procedures governing product selection include the following:
1. Nonproprietary Specifications:  When Specifications list products or manufacturers that are 

available and may be incorporated in the Work, but do not restrict the Contractor to use of 
these products only, the Contractor may propose any available product that complies with 
Contract requirements.  Comply with Contract Document provisions concerning 
"substitutions" to obtain approval for use of an unnamed product.

2. Descriptive Specification Requirements:  Where Specifications describe a product or 
assembly, listing exact characteristics required, with or without use of a brand or trade 
name, provide a product or assembly that provides the characteristics and otherwise 
complies with Contract requirements.

3. Performance Specification Requirements:  Where Specifications require compliance with 
performance requirements, provide products that comply with these requirements and are 
recommended by the manufacturer for the application indicated.

4. Manufacturer's recommendations may be contained in published product literature or by 
the manufacturer's certification of performance.

5. Compliance with Standards, Codes, and Regulations:  Where Specifications only require 
compliance with an imposed code, standard, or regulation, select a product that complies 
with the standards, codes, or regulations specified.

6. Visual Matching:  Where Specifications require matching an established Sample, the 
Architect's decision will be final on whether a proposed product matches satisfactorily.

7. Where no product available within the specified category matches satisfactorily and 
complies with other specified requirements, comply with provisions of the Contract 
Documents concerning "substitutions" for selection of a matching product in another 
product category.

8. Visual Selection:  Where specified product requirements include the phrase "... as selected 
from manufacturer's standard colors, patterns, textures ..." or a similar phrase, select a 
product and manufacturer that complies with other specified requirements.  The Architect 
will select the color, pattern, and texture from the product line selected.

9. Allowances:  Refer to individual Specification Sections and "Allowance" provisions in 
Division 1 for allowances that control product selection and for procedures required for 
processing such selections.

PART 3 - EXECUTION

3.1 INSTALLATION OF PRODUCTS

A. Comply with manufacturer's instructions and recommendations for installation of products in the 
applications indicated.  Anchor each product securely in place, accurately located and aligned 
with other Work.
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1. Clean exposed surfaces and protect as necessary to ensure freedom from damage and 
deterioration at time of Substantial Completion.

END OF SECTION 01 60 00

THIS PAGE INTENTIONALLY LEFT BLANK



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

CUTTING AND PATCHING 017329 - 1 of 6 
 
 

SECTION 017329 - CUTTING AND PATCHING 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 
 

A. This Section includes administrative and procedural requirements for cutting and patching. 
 
B. Definition:  "Cutting and patching" includes cutting into existing construction to provide for the 

installation or performance of other work and subsequent fitting and patching required to restore 
surfaces to their original condition, and does not apply to new construction procedures, except 
when new construction is already completed and must be cut and patched due to incorrect 
sequencing of work and/or improper coordination. 

 
C. Multiple Prime Contracts:  Provisions of this Section apply to the construction activities of each 

prime Contractor.  
 

D. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Division 1 Section "Coordination" for procedures for coordinating cutting and patching 

with other construction activities. 
2. Refer to other Sections for specific requirements and limitations applicable to cutting and 

patching individual parts of the Work. 
a. Requirements of this Section apply to mechanical and electrical installations.  

Refer to Division 15 and 16 Sections for other requirements and limitations 
applicable to cutting and patching mechanical and electrical installations. 
 

1.2 RESPONSIBILITIES  
 

A. General:  Each Prime Contractor is responsible to perform cutting and patching for their portion 
of the Work. Patching work shall restore surfaces to original condition including paint, ceramic, 
tile, masonry, EIFS, VCT flooring, terrazzo flooring, gypsum wallboard ceilings and walls, etc. 
The requirements of this section apply to all Prime Contractors, even though certain items of 
work may be applicable to a specific Prime Contractor. 

 
B. Cutting and patching of completed new construction required due to out of sequence 

construction and/or improper coordination is the responsibility of the prime Contractor 
responsible for the out of sequence construction or improper coordination.  Cutting and patching 
of new construction for these purposes shall be accomplished by the Contractor for General 
Work and shall be paid for by the prime Contractor responsible.  The Architect shall be the sole 
judge of the responsibility for such cutting and patching, and shall prepare change orders to 
delete monies from the Contract of the responsible prime Contractor and credit those monies to 
the Contractor for General Work. 
1. Contractor for General Work shall cooperate with Architect and other Contractors to 

accomplish this cutting and patching with minimal disruption to construction and at 
reasonable costs. 

 
1.3 SUBMITTALS: 

 
A. Cutting and Patching Proposal:  Submit a plan describing procedures well in advance of the 

time cutting and patching will be performed if the Owner requires approval of these procedures 
before proceeding.  Request approval to proceed.  Include the following information, as 
applicable, in the proposal: 
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1. Describe the extent of cutting and patching required.  Show how it will be performed and 
indicate why it cannot be avoided. 

 
2. Describe anticipated results in terms of changes to existing construction.  Include 

changes to structural elements and operating components as well as changes in the 
building's appearance and other significant visual elements. 

 
3. List products to be used and firms or entities that will perform Work. 

 
4. Indicate dates when cutting and patching will be performed. 

 
5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List 

utilities that will be relocated and those that will be temporarily out-of-service.  Indicate 
how long service will be disrupted. 

 
6. Where cutting and patching involves adding reinforcement to structural elements, submit 

details and engineering calculations showing integration of reinforcement with the original 
structure. 

 
7. Approval by the Architect to proceed with cutting and patching does not waive the 

Architect's right to later require complete removal and replacement of unsatisfactory 
work. 

 
1.4 QUALITY ASSURANCE: 

 
A. Requirements for Structural Work:  Do not cut and patch structural elements in a manner that 

would change their load-carrying capacity or load-deflection ratio. 
 

1. Obtain approval of the cutting and patching proposal before cutting and patching the 
following structural elements: 
a. Foundation construction. 
b. Bearing and retaining walls. 
c. Structural concrete. 
d. Structural steel. 
e. Lintels. 
f. Timber and primary wood framing. 
g. Structural decking. 
h. Stair systems. 
i. Miscellaneous structural metals. 
j. Exterior curtain-wall construction. 
k. Equipment supports. 
l. Piping, ductwork, vessels, and equipment. 
m. Structural systems of special construction in Division 13 Sections. 
 

B. Operational Limitations:  Do not cut and patch operating elements or related components in a 
manner that would result in reducing their capacity to perform as intended.  Do not cut and 
patch operating elements or related components in a manner that would result in increased 
maintenance or decreased operational life or safety. 

 
1. Obtain approval of the cutting and patching proposal before cutting and patching the 

following operating elements or safety related systems: 
a. Primary operational systems and equipment. 
b. Air or smoke barriers. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

CUTTING AND PATCHING 017329 - 3 of 6 
 
 

c. Water, moisture, or vapor barriers. 
d. Membranes and flashings. 
e. Fire protection systems. 
f. Noise and vibration control elements and systems. 
g. Control systems. 
h. Communication systems. 
i. Conveying systems. 
j. Electrical wiring systems. 
k. Operating systems of special construction. 
 

C. Visual Requirements:  Do not cut and patch construction exposed on the exterior or in occupied 
spaces in a manner that would, in the Architect's opinion, reduce the building's aesthetic 
qualities.  Do not cut and patch construction in a manner that would result in visual evidence of 
cutting and patching.  Remove and replace construction cut and patched in a visually 
unsatisfactory manner. 

 
1. If possible retain the original Installer or fabricator to cut and patch the exposed Work 

listed below.  If it is impossible to engage the original Installer or fabricator, engage 
another recognized experienced and specialized firm. 
a. Processed concrete finishes. 
b. Stonework and stone masonry. 
c. Ornamental metal. 
d. Matched-veneer woodwork. 
e. Preformed metal panels. 
f. Firestopping. 
g. Window wall system. 
h. Stucco and ornamental plaster. 
i. Acoustical ceilings. 
j. Terrazzo. 
k. Finished wood flooring. 
l. Fluid-applied flooring. 
m. Carpeting. 
n. Aggregate wall coating. 
o. Wall covering. 
p. Swimming pool finishes 

 
1.5 WARRANTY: 

 
A. Existing Warranties:  Replace, patch, and repair material and surfaces cut or damaged by 

methods and with materials in such a manner as not to void any warranties required or existing. 
 

PART 2 - PRODUCTS 

 

2.1 MATERIALS, GENERAL: 
 

A. Use materials identical to existing materials.  For exposed surfaces, use materials that visually 
match existing adjacent surfaces to the fullest extent possible if identical materials are 
unavailable or cannot be used.  Use materials whose installed performance will equal or 
surpass that of existing materials. 

 
 

PART 3 - EXECUTION 

 

3.1 INSPECTION: 
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A.  Examine surfaces to be cut and patched and conditions under which cutting and patching is 

to be performed before cutting.  If unsafe or unsatisfactory conditions are encountered, take 
corrective action before proceeding. 

 
1. Before proceeding, meet at the Project Site with parties involved in cutting and patching, 

including mechanical and electrical trades.  Review areas of potential interference and 
conflict.  Coordinate procedures and resolve potential conflicts before proceeding. 

 
3.2 PREPARATION: 

 
A. Temporary Support:  Provide temporary support of work to be cut, including shoring, lumber, 

plywood, etc.  
 
B. Protection:  Protect existing construction during cutting and patching to prevent damage.  

Provide protection from adverse weather conditions for portions of the Project that might be 
exposed during cutting and patching operations. 

 
C. Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas. 

 
D. Avoid cutting existing pipe, conduit, or ductwork serving the building but scheduled to be 

removed or relocated until provisions have been made to bypass them. 
 

3.3 PERFORMANCE: 
 

A. General:  Employ skilled workmen to perform cutting and patching.  Proceed with cutting and 
patching at the earliest feasible time and complete without delay. 

 
1. Cut existing construction to provide for installation of other components or performance of 

other construction activities and the subsequent fitting and patching required to restore 
surfaces to their original condition. 

 
B. Cutting:  Cut existing construction using methods least likely to damage elements retained or 

adjoining construction.  Where possible, review proposed procedures with the original Installer; 
comply with the original Installer's recommendations. 

 
1. In general, where cutting, use hand or small power tools designed for sawing or grinding, 

not hammering and chopping.  Cut holes and slots as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

 
2. To avoid marring existing finished surfaces, cut or drill from the exposed or finished side 

into concealed surfaces. 
 

3. Cut through concrete and masonry using a cutting machine, such as a Carborundum saw 
or a diamond-core drill. (Do not overcut.) 

 
4. Comply with requirements of applicable Division 2 Sections where cutting and patching 

requires excavating and backfilling. 
 

5. Where services are required to be removed, relocated, or abandoned, by-pass utility 
services, such as pipe or conduit, before cutting.  Cut-off pipe or conduit in walls or 
partitions to be removed.  Cap, valve, or plug and seal the remaining portion of pipe or 
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conduit to prevent entrance of moisture or other foreign matter after by-passing and 
cutting. 

6. Existing electric and plumbing lines are located beneath floor areas. Contractor will trace 
out these items and proceed with caution so that existing utilities are not damaged by 
cutting / demolition.  

 
C. Patching:  Patch with durable seams that are as invisible as possible.  Comply with specified 

tolerances. 
 

1. Where feasible, inspect and test patched areas to demonstrate integrity of the 
installation. 

 
2. Restore exposed finishes of patched areas and extend finish restoration into retained 

adjoining construction in a manner that will eliminate evidence of patching and 
refinishing. 

 
3. Where removing walls or partitions extends one finished area into another, patch and 

repair floor and wall surfaces in the new space.  Provide an even surface of uniform color 
and appearance.  Remove existing floor and wall coverings and replace with new 
materials, if necessary, to achieve uniform color and appearance. 
a. Where patching occurs in a smooth painted surface, extend final paint coat over 

entire unbroken surface containing the patch after the area has received primer 
and second coat. 

 
4. Patch, repair, or re-hang existing ceilings as necessary to provide an even-plane surface 

of uniform appearance. 

 
3.4 CLEANING: 

 
A. Clean areas and spaces where cutting and patching are performed.  Completely remove paint, 

mortar, oils, putty, and similar items.  Thoroughly clean piping, conduit, and similar features 
before applying paint or other finishing materials.  Restore damaged pipe covering to its original 
condition. 

END OF SECTION 017329 
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SECTION 017423 – CLEANING UP 

PART 1 - GENERAL 

1.1 Description of Work: 

A. The work of this section relates to the following: 

1. Maintain premises and public properties and roadways free from accumulations of waste, 
debris, dirt, mud and rubbish caused by operations.  

2. At completion of work, remove waste materials, rubbish tools, equipment, machinery and 
surplus materials, and clean all sight exposed surfaces; leave project clean and ready for 
occupancy.  

3. Remove all overspray caused by construction operations from adjacent construction, 
surfaces and vehicles. 

B. Related Requirements Specified Elsewhere 

1. Summary of work: Section 01 10 00 
2. Cutting and Patching: Section 01 73 29 
3. Cleaning for Specific Products or Work: the respective sections of the specifications:  

1.2 Safety Requirements 

A. Standards: Maintain project in accord with safety and insurance standards. 

B. Hazard Control 

1. Store volatile waste in covered metal containers and remove from premises daily. 
2. Prevent accumulations of waste which create hazardous conditions. 
3. Provide adequate ventilation during use of volatile or noxious substances. 

C. Conduct cleaning and disposal operations to comply with local ordinances and anti-pollution 
laws. 

1. Do not burn or bury rubbish and waste materials on project site. 
2. Do not dispose of volatile waste such as mineral spirits, oil, or paint thinner in storm or 

sanitary drains. 
3. Do not dispose of waste into streams or waterways. 
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PART 2 - PRODUCTS 

2.1 Materials: Use only cleaning materials recommended by manufacturer of surface to be cleaned. 

PART 3 - EXECUTION 

3.1 During Construction Each Contract Shall: 

A. Execute daily cleaning to ensure that building, grounds, and public properties and roadways are 
maintained free from accumulations of waste materials, rubbish, dirt and mud. 

B. Wet down dry materials and rubbish to lay dust and prevent blowing dust.  Erect dustproof 
barriers to keep dust from drifting through the building. 

C. Each day, all contractors shall affect the following: 

1. Areas of intense activity, such as cutting and sawing must be swept clean and 
reorganized at the end of each day. 

2. Areas of moderate activity such as installation of plumbing, ductwork, electrical work 
must be returned to good order at the end of each day. 

3. Debris below scaffolds (and shoring/re-shoring) must at all time, be kept sufficiently 
consolidated to keep walkways free of tripping hazards. These work areas must also be 
swept clean immediately upon removal of scaffolds. 

4. All swept up debris, waste materials, and packing must be removed and placed in the 
dumpster by noon of the following workday. 

5. All sorted material must be kept in good order. 
6. As portions of the work are completed, all used and excess materials must be removed 

promptly. 
7. Daily Clean-up and good housekeeping is the responsibility of each contractor 

individually and will be monitored by the Construction Manager. 
8. Contractors shall promptly comply with requests to organize scatted materials. 

D. Each contractor is responsible for furnishing all dumpsters or other such containers as required 
for collection, storage and legal disposal of all debris and rubbish resultant from the construction 
operation.  The Construction Manager shall locate, maintain and move such containers as 
necessary and legally dispose of waste as containers are filled.  Separate and recycle as 
required authorities and regulations. 

E. Vacuum clean interior building areas when ready to receive finish painting, and continue 
vacuum cleaning on an as needed basis until building is ready for Substantial Completion or 
occupancy. 

F. Handle materials in a controlled manner with as few handlings as possible; do not drop or throw 
materials from heights. 

G. Schedule cleaning operations so that dust and other containment resulting from cleaning 
process will not fall on wet, newly painted surfaces. 
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3.2 FINAL CLEANING 

A. Each Contractor Shall: 

1. Employ experienced workmen, or professional cleaners, for final cleaning. 
2. In preparation for substantial completion or occupancy, conduct final inspection of sight 

exposed interior and exterior surfaces, and of concealed spaces. 
3. Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign materials form 

sight-exposed interior and exterior finished surfaces; polish surface so designated to 
shine finish. 

4. Maintain cleaning until project, or portion thereof, is occupied by owner. 
5. Repair, patch and touch up marred surfaces to specified finish, to match adjacent 

surfaces. 

B. General Work Contractor shall complete the following cleaning operations before requesting 
inspection for certification of Substantial Completion for entire Project or portion of Project: 

1. Wash all transparent materials including mirrors and glass in doors and windows (inside 
and out). 

2. Vacuum clean carpeting and epoxy flooring. 
3. Wash & wax resilient tile floors. 
4. Wash and polish all terrazzo and ceramic tile. 
5. Dust/ clean all finished surfaces including casework, window sills, toilet partitions/ 

accessories, hardware, specialties, etc. 
6. Restoration of any lawn areas disturbed by construction operations. 

C. Mechanical Work Contractor shall complete the following cleaning operations before requesting 
inspection for certification of Substantial Completion for entire Project or portion of Project: 
1. Restoration of any lawn areas disturbed by construction operations. 
2. Replace disposable filters on HVAC units.  Clean permanent air filters. 
3. Clean ducts, blowers and coils if dusty/ soiled during construction process 
4. Final clean surfaces of all HVAC equipment including dust, paint, taping compound, 

mortar droppings, etc.  (Unit ventilators, unit heaters, convectors, fintube, diffusers/ grills, 
etc). 

D. Electrical Work Contractor shall complete the following cleaning operations before requesting 
inspection for certification of Substantial Completion for entire Project or portion of Project:  

1. Clean light fixtures, lamps, globes & reflectors.  Replace burned out bulbs, noisy starters, 
etc. 

2. Clean surfaces of all electrical equipment. 

3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL 

A. General:  Recycle paper and beverage containers used by on-site workers. 

B. Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  
Separate recyclable waste by type. 

1. Provide appropriately marked containers or bins for controlling recyclable waste until 
removed from Project site.  Include list of acceptable and unacceptable materials at each 
container and bin. 
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2. Remove recyclable waste from Owner's property and transport to recycling receiver or 
processor. 

3.4 RECYCLING DEMOLITION AND CONSTRUCTION WASTE 

A. Recycle demolition and construction waste at local recycling centers where reasonable. 

3.5 DISPOSAL OF WASTE 

A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove 
waste materials from Project site and legally dispose of them in a landfill or incinerator 
acceptable to authorities having jurisdiction. 

B. Disposal:  Remove waste materials from Owner's property and legally dispose of them. 
 

 

END OF SECTION 017423 
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SECTION 01 77 00 - EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Project record document submittal. 
3. Operation and maintenance manual submittal. 
4. Submittal of warranties. 
5. Final cleaning. 

B. Closeout requirements for specific construction activities are included in the appropriate 
Sections. 

C. Multiple Prime Contracts:  Provisions of this Section apply to the construction activities of each 
Prime Contractor. 

1.3 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for certification of Substantial 
Completion, complete the following.  List exceptions in the request. 

1. In the Application for Payment that coincides with, or first follows, the date Substantial 
Completion is claimed, show 100 percent completion for the portion of the Work claimed 
as substantially complete. 

a. Include supporting documentation for completion as indicated in these Contract 
Documents and a statement showing an accounting of changes to the Contract 
Sum. 

b. If 100 percent completion cannot be shown, include a list of incomplete items, the 
value of incomplete construction, and reasons the Work is not complete. 

2. Advise the Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance agreements, final 

certifications, and similar documents. 
4. Obtain and submit releases enabling the Owner unrestricted use of the Work and access 

to services and utilities.  Include occupancy permits, operating certificates, and similar 
releases. 
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5. Submit record drawings, maintenance manuals, final project photographs, damage or 
settlement surveys, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra stock, and similar items. 
7. Make final changeover of permanent locks and transmit keys to the Owner.  Advise the 

Owner's personnel of changeover in security provisions. 
8. Complete startup testing of systems and instruction of the Owner's operation and 

maintenance personnel. Discontinue and remove temporary facilities from the site, along 
with mockups, construction tools, and similar elements. 

9. Complete final cleanup requirements, including touchup painting. 
10. Touch up and otherwise repair and restore marred, exposed finishes. 

B. Inspection Procedures:  On receipt of a request for inspection, the Architect will either proceed 
with inspection or advise the Contractor of unfilled requirements.  The Architect will prepare the 
Certificate of Substantial Completion following inspection or advise the Contractor of 
construction that must be completed or corrected before the certificate will be issued. 

1. The Architect will repeat inspection when requested and assured that the Work is 
substantially complete. 

2. Results of the completed inspection will form the basis of requirements for final 
acceptance. 

1.4 FINAL ACCEPTANCE 

A. Preliminary Procedures:  Before requesting final inspection for certification of final acceptance 
and final payment, complete the following.  List exceptions in the request. 

1. Submit the final payment request with releases and supporting documentation not 
previously submitted and accepted.  Include insurance certificates for products and 
completed operations where required. 

2. Submit an updated final statement, accounting for final additional changes to the Contract 
Sum. 

3. Submit a certified copy of the Architect's final inspection list of items to be completed or 
corrected, endorsed and dated by the Architect.  The certified copy of the list shall state 
that each item has been completed or otherwise resolved for acceptance and shall be 
endorsed and dated by the Architect. 

4. Submit final meter readings for utilities, a measured record of stored fuel, and similar data 
as of the date of Substantial Completion or when the Owner took possession of and 
assumed responsibility for corresponding elements of the Work. 

5. Submit consent of surety to final payment. 
6. Submit a final liquidated damages settlement statement. 
7. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements. 

B. Re-inspection Procedure:  The Architect will re-inspect the Work upon receipt of notice that the 
Work, including inspection list items from earlier inspections, has been completed, except for 
items whose completion is delayed under circumstances acceptable to the Architect. 

1. Upon completion of re-inspection, the Architect will prepare a certificate of final 
acceptance.  If the Work is incomplete, the Architect will advise the Contractor of Work 
that is incomplete or of obligations that have not been fulfilled but are required for final 
acceptance. 

2. If necessary, re-inspection will be repeated, but may be chargeable to the Owner and 
back-chargeable to the Contractor in conditions within his control. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

EXECUTION AND CLOSEOUT REQUIREMENTS 01 77 00 - 3 of 8 
 

1.5 RECORD DOCUMENT SUBMITTALS 

A. General:  Do not use record documents for construction purposes.  Protect record documents 
from deterioration and loss in a secure, fire-resistant location.  Provide access to record 
documents for the Architect's reference during normal working hours. 

B. Record Drawings:  Maintain a clean, undamaged set of blue or black line white-prints of 
Contract Drawings and Shop Drawings.  Mark the set to show the actual installation where the 
installation varies substantially from the Work as originally shown.  Mark which drawing is most 
capable of showing conditions fully and accurately.  Where Shop Drawings are used, record a 
cross-reference at the corresponding location on the Contract Drawings.  Give particular 
attention to concealed elements that would be difficult to measure and record at a later date. 

1. Mark record sets with red erasable pencil.  Use other colors to distinguish between 
variations in separate categories of the Work. 

2. Mark new information that is important to the Owner but was not shown on Contract 
Drawings or Shop Drawings. 

3. Note related change-order numbers where applicable. 
4. Organize record drawing sheets into manageable sets.  Bind sets with durable-paper 

cover sheets; print suitable titles, dates, and other identification on the cover of each set. 

C. Record Specifications:  Maintain one complete copy of the Project Manual, including addenda.  
Include with the Project Manual one copy of other written construction documents, such as 
Change Orders and modifications issued in printed form during construction. 

1. Mark these documents to show substantial variations in actual Work performed in 
comparison with the text of the Specifications and modifications. 

2. Give particular attention to substitutions and selection of options and information on 
concealed construction that cannot otherwise be readily discerned later by direct 
observation. 

3. Note related record drawing information and Product Data. 
4. Upon completion of the Work, submit record Specifications to the Architect for the 

Owner's records. 

D. Record Product Data:  Maintain one copy of each Product Data submittal.  Note related Change 
Orders and markup of record drawings and Specifications. 

1. Mark these documents to show significant variations in actual Work performed in 
comparison with information submitted.  Include variations in products delivered to the 
site and from the manufacturer's installation instructions and recommendations. 

2. Give particular attention to concealed products and portions of the Work that cannot 
otherwise be readily discerned later by direct observation. 

3. Upon completion of markup, submit complete set of record Product Data to the Architect 
for the Owner's records. 

E. Record Sample Submitted:  Immediately prior to Substantial Completion, the Contractor shall 
meet with the Architect and the Owner's personnel at the Project Site to determine which 
Samples are to be transmitted to the Owner for record purposes.  Comply with the Owner's 
instructions regarding delivery to the Owner's Sample storage area. 

F. Miscellaneous Record Submittals:  Refer to other Specification Sections for requirements of 
miscellaneous record keeping and submittals in connection with actual performance of the 
Work.  Immediately prior to the date or dates of Substantial Completion, complete 
miscellaneous records and place in good order.  Identify miscellaneous records properly and 
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bind or file, ready for continued use and reference.  Submit to the Architect for the Owner's 
records. 

G. Maintenance Manuals: 3 copies required. Organize operation and maintenance data into 
suitable sets of manageable size.  Bind properly indexed data in individual, heavy-duty, 2-3 
inch, 3-ring, vinyl-covered binders, with pocket folders for folded sheet information.  Mark 
appropriate identification on front and spine of each binder.  Include the following types of 
information: 

1. Emergency instructions. 

2. Spare parts list. 

3. Copies of warranties. 

4. Wiring diagrams. 

5. Recommended "turn-around" cycles. 

6. Inspection procedures. 

7. Shop Drawings and Product Data. 

8. Fixture lamping schedule. 

H. Waivers, guarantees, certification letters, AIA documents, etc.: See checklist attachment at the 
end of this section 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 CLOSEOUT PROCEDURES 

A. Operation and Maintenance Instructions:  Arrange for each Installer of equipment that requires 
regular maintenance to meet with the Owner's personnel to provide instruction in proper 
operation and maintenance.  Provide instruction by manufacturer's representatives if installers 
are not experienced in operation and maintenance procedures.  Include a detailed review of the 
following items: 

1. Maintenance manuals. 

2. Record documents. 

3. Spare parts and materials. 

4. Tools. 

5. Lubricants. 
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6. Fuels. 

7. Identification systems. 

8. Control sequences. 

9. Hazards. 

10. Cleaning. 

11. Warranties and bonds. 

12. Maintenance agreements and similar continuing commitments. 

B. As part of instruction for operating equipment, demonstrate the following procedures: 

1. Startup. 

2. Shutdown. 

3. Emergency operations. 

4. Noise and vibration adjustments. 

5. Safety procedures. 

6. Economy and efficiency adjustments. 

7. Effective energy utilization. 

C. Record "As-Built" Drawings 

1. Upon completion of the work, and review of the record drawings by the Architect, prepare 
a final set of record drawings using reproducible mylar or vellum.  Submit final set of 
transparencies to Architect. 

2. The cost of furnishing above prints and preparing these record drawings shall be included 
in the contract price 

3.2 FINAL CLEANING 

A. General:  The General Conditions require general cleaning during construction.  Regular site 
cleaning is included in Division 1 Section “Temporary Facilities and Controls." 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to the condition expected in a normal, commercial building cleaning and 
maintenance program.  Comply with manufacturer's instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion. 

a. Remove labels that are not permanent labels. 
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b. Clean transparent materials, including mirrors and glass in doors and windows.  
Remove glazing compounds and other substances that are noticeable vision-
obscuring materials.  Replace chipped or broken glass and other damaged 
transparent materials. 

c. Clean exposed exterior and interior hard-surfaced finishes to a dust-free condition, 
free of stains, films, and similar foreign substances.  Restore reflective surfaces to 
their original condition.  Leave concrete floors broom clean.  Vacuum carpeted 
surfaces. 

d. Wipe surfaces of mechanical and electrical equipment.  Remove excess lubrication 
and other substances.  Clean plumbing fixtures to a sanitary condition.  Clean light 
fixtures and lamps. 

e. Clean the site, including landscape development areas, of rubbish, litter, and other 
foreign substances.  Sweep paved areas broom clean; remove stains, spills, and 
other foreign deposits.  Rake grounds that are neither paved nor planted to a 
smooth, even-textured surface. 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid 
the Project of rodents, insects, and other pests. 

D. Removal of Protection:  Remove temporary protection and facilities installed for protection of the 
Work during construction. 

E. Compliance:  Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's 
property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  
Remove waste materials from the site and dispose of lawfully. 

1. Where extra materials of value remain after completion of associated Work, they become 
the Owner's property.  Dispose of these materials as directed by the Owner. 

3.3 DEMONSTRATION AND TRAINING 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. Arrange for three separate days of 
training, each separated by a minimum of two weeks covering all systems and equipment.   
Include a detailed review of the following: 

1. Include instruction for basis of system design and operational requirements, review of 
documentation, emergency procedures, operations, adjustments, troubleshooting, 
maintenance, and repairs. 

2. All owner training sessions to be recorded to DVD by the contractor and shall be of 
sufficient quality to allow the DVD to serve as a training guide for new employees. 
Contractor will provide 3 copies of each DVD in their closeout submittal.  
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3.4 CLOSEOUT CHECKLIST 

A. See attached checklist for required wage & supplements, lien release, guarantee / warranties, 
etc. 

 
 
 

END OF SECTION 017700 
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SECTION 01 77 01 - CHECKLIST FOR PROJECT CLOSEOUT AND PROCESSING OF FINAL 

PAYMENT 

PART 1 - GENERAL 

1.1 Final payment will not be processed until all items indicated are received in accordance with 
Section 01 77 00 - EXECUTION AND CLOSEOUT REQUIREMENTS. 

1.2 Close-Out Submittals: 

1. [  ] Wage & Supplements Verification Form from prime and subcontractors (copy 
attached). 

2. [  ] Three (3) bound, hard cover, 3-ring binder brochures of Operation and Maintenance. 
Manuals for all equipment installed on the project: 

3. [  ] Typed or printed instructions covering the care and operations of equipment and 
systems furnished and installed. 

4. [  ] Manufacturers instruction books, diagrams, spare parts lists covering all equipment. 
5. [  ] Instruction of Owner’s Representative in care and maintenance of new equipment. 
6. [  ] All approved shop drawings. 
7. [  ] Certificates of compliance and inspection.  (Where applicable - electric, elevator, etc.) 
8. [  ] Spare parts and Maintenance Materials.   
9. [  ]  Evidence of compliance with requirements of governing authorities (Certificates of 

Inspection for Electrical). 
10. [  ] Certificates of insurance for products and completed operations. 
11. [  ] Notarized statement that only non-asbestos materials were installed on this project. 
12. [  ] Fully executed certificate of substantial completion: AIA G734. 
13. [  ] Contractor’s written Two-year warranty and extended warranties (if any required). 
14. [  ] Project Record Documents: Section 01 7700. 
15. [  ] As-Built Drawings. 

1.3 Evidence of Payments and Release of Liens: 

1. [  ] Contractor’s Affidavit of Payment of Debts and Claims: AIA G706. 
2. [  ] Contractor’s Affidavit of Release of Liens - AIA G706A with: 
3. [  ] Separate written releases of waivers and liens for subcontractors, suppliers, and 

others with lien rights against the property of owner, together with a list of those parties – 
AIA G706A. 

4. [  ] Contractor’s written release or waiver of lien upon payment to the Contractor 
pursuant to New York State lien law. 

5. [  ] Consent of Surety to Final Payment: AIA G707. 
 
 

END OF SECTION 017701 
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Nanuet Union Free School District 

Contractor Wage and Supplement Certification 

 

 

 

I _______________________________________________________ am an officer   

 

of____________________________________________________ (Prime Contractor) 

 

and I am duly authorized to make this affidavit for the Public Contract for the Nanuet 

Union Free School District. 
 

That I fully comprehend the terms and provisions of section 220-1 of the Labor Law. 

 

That I have been issued a copy of the schedule of Wages and Supplements, as specified in the 

project manual. 

 

That I agree to pay the applicable Prevailing Wage and will pay or provide the 

supplements specified. 
 

 

________________________________   __________________________ 

Contractor       Signature 
 

 
________________________ 

Print Name 

 

________________________ 

President 

 

ACKNOWLEDGMENT: 

 

STATE OF NEW YORK 

COUNTY OF _____________:SS.: 

 

 

On this ___________ day of _________________, 20___before me personally came 

_______________________________ to me known and known to me to be the person described in and 

who executed the foregoing instrument and acknowledged that he executed the same. 
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_____________________________ 

Notary Public 

 

_____________________________ 

County  

Nanuet Union Free School District 

Subcontractor Wage and Supplement Certification 

 

 

 

That I am an officer of ________________________________ and am duly authorized to make  

 

this affidavit on behalf of the Subcontract to ________________________________________  

 

(Prime Contractor) on Public Contract for the Nanuet Union Free School District. 

 

That I fully comprehend the terms and provisions of section 220-1 of the Labor Law. 

 

That I have been issued a copy of the schedule of Wages and Supplements, as specified in the 

project manual. 

 

That I agree to pay the applicable Prevailing Wage and will pay or provide the supplements speci-

fied. 

 

________________________________   __________________________ 

Subcontractor      Signature 
 

 
________________________ 

Print Name 

 

________________________ 

President 

 

ACKNOWLEDGMENT: 

 

STATE OF NEW YORK 

COUNTY OF _____________:SS.: 

 

 

On this ___________ day of _________________, 20___before me personally came 

_______________________________ to me known and known to me to be the person described in and 

who executed the foregoing instrument and acknowledged that he executed the same. 
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_____________________________ 

Notary Public 

 

_____________________________ 

County  
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA  

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes administrative and procedural requirements for preparing operation and 

maintenance manuals, including the following:  

1. Operation and maintenance documentation directory.  

2. Emergency manuals.  

3. Operation manuals for systems, subsystems, and equipment.  

4. Maintenance manuals for the care and maintenance of products, materials, and finishes and 

systems and equipment.  

1.3 DEFINITIONS  

A. System: An organized collection of parts, equipment, or subsystems united by regular interaction.  

B. Subsystem: A portion of a system with characteristics similar to a system.  

1.4 SUBMITTALS  

A. Initial Submittal: Submit 2 draft copies of each manual at least 15 days before requesting 

inspection for Substantial Completion. Include a complete operation and maintenance directory. 

Architect will return one copy of draft and mark whether general scope and content of manual are 

acceptable.  

B. Final Submittal: Submit four of each manual in final form at least 15 days before final inspection. 

Architect will return copy with comments within 15 days after final inspection.  

1.5 COORDINATION  

A. Where operation and maintenance documentation includes information on installations by more 

than one factory-authorized service representative, assemble and coordinate information 

furnished by representatives and prepare manuals.  
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PART 2 - PRODUCTS  

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Organization: Include a section in the directory for each of the following:  

1.  List of documents.  

2.  List of systems.  

3.  List of equipment.  

4.  Table of contents.  

B.  List of Systems and Subsystems: List systems alphabetically. Include references to operation and 

maintenance manuals that contain information about each system.  

C.  List of Equipment: List equipment for each system, organized alphabetically by system. For 

pieces of equipment not part of system, list alphabetically in separate list.  

D. Tables of Contents: Include a table of contents for each emergency, operation, and maintenance 

manual.  

E.  Identification: In the documentation directory and in each operation and maintenance manual, 

identify each system, subsystem, and piece of equipment with same designation used in the 

Contract Documents. If no designation exists, assign a designation according to ASHRAE 

Guideline 4, "Preparation of Operating and Maintenance Documentation for Building Systems."  

2.2 MANUALS, GENERAL  

A. Organization: Unless otherwise indicated, organize each manual into a separate section for each 

system and subsystem, and a separate section for each piece of equipment not part of a system. 

Each manual shall contain the following materials, in the order listed:  

1. Title page.  

2. Table of contents.  

3. Manual contents.  

B. Title Page: Enclose title page in transparent plastic sleeve. Include the following information:  

1. Subject matter included in manual.  

2. Name and address of Project.  

3. Name and address of Owner.  

4. Date of submittal.  

5. Name, address, and telephone number of Contractor.  

6. Name and address of Architect.  

7. Cross-reference to related systems in other operation and maintenance manuals.  

C. Table of Contents: List each product included in manual, identified by product name, indexed to 

the content of the volume, and cross-referenced to Specification Section number in Project 

Manual.  
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1. If operation or maintenance documentation requires more than one volume to accommodate 

data, include comprehensive table of contents for all volumes in each volume of the set.  

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 

system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, 

and components of one system into a single binder.  

1. Binders: Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 

accommodate contents, sized to hold 8-1/2 by11 inch paper; with clear plastic sleeve on 

spine to hold label describing contents and with pockets inside covers to hold folded 

oversize sheets.  

a. If two or more binders are necessary to accommodate data of a system, organize data 

in each binder into groupings by subsystem and related components. Cross-reference 

other binders if necessary to provide essential information for proper operation or 

maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of contents. 

Indicate volume number for multiple-volume sets.  

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section. Mark each tab to 

indicate contents. Include typed list of products and major components of equipment 

included in the section on each divider, cross-referenced to Specification Section number 

and title of Project Manual. 

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic 

software diskettes for computerized electronic equipment.  

4.  Supplementary Text: Prepared on 8-1/2 by 11 inch white bond paper.  

5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.  

a. If oversize drawings are necessary, fold drawings to same size as text pages and use as 

foldouts.  

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 

envelopes and bind envelopes in rear of manual. At appropriate locations in manual, 

insert typewritten pages indicating drawing titles, descriptions of contents, and 

drawing locations.  

2.3 EMERGENCY MANUALS  

A. Content: Organize manual into a separate section for each of the following:  

1. Type of emergency.  

2. Emergency instructions.  

3.  Emergency procedures.  

B. Type of Emergency: Where applicable for each type of emergency indicated below, include 

instructions and procedures for each system, subsystem, piece of equipment, and component:  

1. Fire.  

2. Flood.  

3. Gas leak.  

4. Water leak.  
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5. Power failure.  

6. Water outage.  

7. System, subsystem, or equipment failure.  

8. Chemical release or spill.  

C. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, and 

similar codes and signals. Include responsibilities of Owner's operating personnel for notification 

of Installer, supplier, and manufacturer to maintain warranties.  

D. Emergency Procedures: Include the following, as applicable:  

1. Instructions on stopping.  

2. Shutdown instructions for each type of emergency.  

3. Operating instructions for conditions outside normal operating limits.  

4. Required sequences for electric or electronic systems.  

5. Special operating instructions and procedures.  

2.4 OPERATION MANUALS  

A. Content: In addition to requirements in this Section, include operation data required in individual 

Specification Sections and the following information:  

1. System, subsystem, and equipment descriptions.  

2. Performance and design criteria if Contractor is delegated design responsibility.  

3. Operating standards.  

4. Operating procedures.  

5. Operating logs.  

6. Wiring diagrams.  

7. Control diagrams.  

8. Piped system diagrams.  

9. Precautions against improper use.  

10. License requirements including inspection and renewal dates.  

B. Descriptions: Include the following:  

1. Product name and model number.  

2. Manufacturer's name.  

3. Equipment identification with serial number of each component.  

4. Equipment function.  

5. Operating characteristics.  

6. Limiting conditions.  

7. Performance curves.  

8. Engineering data and tests.  

9. Complete nomenclature and number of replacement parts.  

C. Operating Procedures: Include the following, as applicable:  

1. Startup procedures.  

2. Equipment or system break-in procedures.  
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3. Routine and normal operating instructions.  

4. Regulation and control procedures.  

5. Instructions on stopping.  

6. Normal shutdown instructions.  

7. Seasonal and weekend operating instructions.  

8. Required sequences for electric or electronic systems.  

9. Special operating instructions and procedures.  

D. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as 

installed.  

E. Piped Systems: Diagram piping as installed, and identify color-coding where required for 

identification.  

2.5 PRODUCT MAINTENANCE MANUAL  

A. Content: Organize manual into a separate section for each product, material, and finish. Include 

source information, product information, maintenance procedures, repair materials and sources, 

and warranties and bonds, as described below.  

B. Source Information: List each product included in manual, identified by product name, and 

arranged to match manual's table of contents. For each product, list name, address, and telephone 

number of Installer or supplier and maintenance service agent, and cross-reference Specification 

Section number and title in Project Manual.  

C. Product Information: Include the following, as applicable:  

1. Product name and model number.  

2. Manufacturer's name.  

3. Color, pattern, and texture.  

4. Material and chemical composition.  

5. Reordering information for specially manufactured products.  

D. Maintenance Procedures: Include manufacturer's written recommendations and the following:  

1. Inspection procedures.  

2. Types of cleaning agents to be used and methods of cleaning.  

3. List of cleaning agents and methods of cleaning detrimental to product.  

4. Schedule for routine cleaning and maintenance.  

5. Repair instructions.  

E. Repair Materials and Sources: Include lists of materials and local sources of materials and related 

services.  

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds.  

1. Include procedures to follow and required notifications for warranty claims.  
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2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL  

A. Content: For each system, subsystem, and piece of equipment not part of a system, include source 

information, manufacturers' maintenance documentation, maintenance procedures, maintenance 

and service schedules, spare parts list and source information, maintenance service contracts, and 

warranty and bond information, as described below.  

B. Source Information: List each system, subsystem, and piece of equipment included in manual, 

identified by product name, and arranged to match manual's table of contents. For each product, 

list name, address, and telephone number of Installer or supplier and maintenance service agent, 

and cross-reference Specification Section number and title in Project Manual.  

C. Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation 

including the following information for each component part or piece of equipment:  

1. Standard printed maintenance instructions and bulletins.  

2. Drawings, diagrams, and instructions required for maintenance, including disassembly and 

component removal, replacement, and assembly.  

3. Identification and nomenclature of parts and components.  

4. List of items recommended to be stocked as spare parts.  

D. Maintenance Procedures: Include the following information and items that detail essential 

maintenance procedures:  

1. Test and inspection instructions.  

2. Troubleshooting guide.  

3. Precautions against improper maintenance.  

4. Disassembly; component removal, repair, and replacement; and reassembly instructions.  

5. Aligning, adjusting, and checking instructions.  

6. Demonstration and training videotape, if available.  

E. Maintenance and Service Schedules: Include service and lubrication requirements, list of required 

lubricants for equipment, and separate schedules for preventive and routine maintenance and 

service with standard time allotment.  

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly, quarterly, 

semiannual, and annual frequencies.  

2. Maintenance and Service Record: Include manufacturers' forms for recording maintenance.  

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts 

identified and cross-referenced to manufacturers' maintenance documentation and local sources 

of maintenance materials and related services.  

G. Maintenance Service Contracts: Include copies of maintenance agreements with name and 

telephone number of service agent.  

H. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds.  
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1. Include procedures to follow and required notifications for warranty claims.  

 

 

PART 3 - EXECUTION  

3.1 MANUAL PREPARATION  

A. Operation and Maintenance Documentation Directory: Prepare a separate manual that provides an 

organized reference to emergency, operation, and maintenance manuals.  

B. Emergency Manual: Assemble a complete set of emergency information indicating procedures 

for use by emergency personnel and by Owner's operating personnel for types of emergencies 

indicated.  

C. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and 

maintenance of each product, material, and finish incorporated into the Work.  

D. Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance data 

indicating operation and maintenance of each system, subsystem, and piece of equipment not part 

of a system.  

1. Engage a factory-authorized service representative to assemble and prepare information for 

each system, subsystem, and piece of equipment not part of a system.  

2. Prepare a separate manual for each system and subsystem, in the form of an instructional 

manual for use by Owner's operating personnel.  

E. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only 

sheets pertinent to product or component installed. Mark each sheet to identify each product or 

component incorporated into the Work. If data include more than one item in a tabular format, 

identify each item using appropriate references from the Contract Documents. Identify data 

applicable to the Work and delete references to information not applicable.  

1. Prepare supplementary text if manufacturers' standard printed data are not available and 

where the information is necessary for proper operation and maintenance of equipment or 

systems.  

F. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control sequence and 

flow diagrams. Coordinate these drawings with information contained in Record Drawings to 

ensure correct illustration of completed installation.  

1. Do not use original Project Record Documents as part of operation and maintenance 

manuals.  

2. Comply with requirements of newly prepared Record Drawings in Division 01 Section 

"Project Record Documents."  
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G. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 

and maintenance documentation.  

 

 

END OF SECTION 017823  
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SECTION 017836 - WARRANTIES 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 

 
A. This Section includes administrative and procedural requirements for warranties required by the 

Contract Documents, including manufacturer’s standard warranties on products and special 
warranties. 
1. Refer to the General Conditions for terms of the Contractor's period for correction of the 

Work. 
B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Submittals" specifies procedures for submitting warranties. 
2. Division 1 Section "Execution and closeout requirements” specifies contract closeout 

procedures. 
3. Divisions 2 through 33 Sections for specific requirements for warranties on products and 

installations specified to be warranted. 
4. Certifications and other commitments and agreements for continuing services to Owner 

are specified elsewhere in the Contract Documents. 
C. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product warranties 

do not relieve the Contractor of the warranty on the Work that incorporates the products.  
Manufacturer's disclaimers and limitations on product warranties do not relieve suppliers, 
manufacturers, and subcontractors required to countersign special warranties with the 
Contractor. 

D. Separate Prime Contracts:  Each prime contractor is responsible for warranties related to its 
own contract. 
 

1.2 DEFINITIONS 
 

A. Standard product warranties are preprinted written warranties published by individual 
manufacturers for particular products and are specifically endorsed by the manufacturer to the 
Owner. 

B. Special warranties are written warranties required by or incorporated in the Contract 
Documents, either to extend time limits provided by standard warranties or to provide greater 
rights for the Owner. 
 

1.3 WARRANTY REQUIREMENTS 
 

A. Related Damages and Losses:  When correcting failed or damaged warranted construction, 
remove and replace construction that has been damaged as a result of such failure or must be 
removed and replaced to provide access for correction of warranted construction. 

B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected 
by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated 
warranty shall be equal to the original warranty with an equitable adjustment for depreciation. 

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace or 
rebuild the Work to an acceptable condition complying with requirements of the Contract 
Documents.  The Contractor is responsible for the cost of replacing or rebuilding defective Work 
regardless of whether the Owner has benefited from use of the Work through a portion of its 
anticipated useful service life. 

D. Owner's Recourse:  Expressed warranties made to the Owner are in addition to implied 
warranties and shall not limit the duties, obligations, rights, and remedies otherwise available 
under the law.  Expressed warranty periods shall not be interpreted as limitations on the time in 
which the Owner can enforce such other duties, obligations, rights, or remedies. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

WARRANTIES 017836 - 2 of 2 

1. Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit 
selection to products with warranties not in conflict with requirements of the Contract 
Documents. 

E. Where the Contract Documents require a special warranty, or similar commitment on the Work 
or part of the Work, the Owner reserves the right to refuse to accept the Work, until the 
Contractor presents evidence that entities required to countersign such commitments are willing 
to do so. 
 

1.4 SUBMITTALS 
 

A. Submit written warranties to the Architect prior to the date certified for Substantial Completion.  
If the Architect's Certificate of Substantial Completion designates a commencement date for 
warranties other than the date of Substantial Completion for the Work, or a designated portion 
of the Work, submit written warranties upon request of the Architect. 
1. When a designated portion of the Work is completed and occupied or used by the Owner, 

by separate agreement with the Contractor during the construction period, submit 
properly executed warranties to the Architect within 15 days of completion of that 
designated portion of the Work. 

B. When the Contract Documents require the Contractor, or the Contractor and a subcontractor, 
supplier or manufacturer to execute a special warranty, prepare a written document that 
contains appropriate terms and identification, ready for execution by the required parties.  
Submit a draft to the Owner, through the Architect, for approval prior to final execution. 
1. Refer to Divisions 2 through 16 Sections for specific content requirements and particular 

requirements for submitting special warranties. 
C. Form of Submittal:  At Final Completion compile 2 copies of each required warranty properly 

executed by the Contractor, or by the Contractor, subcontractor, supplier, or manufacturer.  
Organize the warranty documents into an orderly sequence based on the table of contents of 
the Project Manual. 

D. Bind warranties and bonds in heavy-duty, commercial-quality, durable 3-ring, vinyl-covered 
loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-
1/2-by-11-inch(115-by-280-mm) paper. 
1. Provide heavy paper dividers with celluloid covered tabs for each separate warranty.  

Mark the tab to identify the product or installation.  Provide a typed description of the 
product or installation, including the name of the product, and the name, address, and 
telephone number of the Installer. 

2. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project title or name, and name of the Contractor. 

3. When warranted construction requires operation and maintenance manuals, provide 
additional copies of each required warranty, as necessary, for inclusion in each required 
manual. 

 
PART 2 - PRODUCTS (Not used) 

 
PART 3 - EXECUTION (Not used) 
 

  
END OF SECTION 017836 
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Request for Shutdown 
 
 

 

 

 

 

 

 

 

PROJECT 

       Nanuet Union Free School District – Phase 2 Projects  

 

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111005.00 CONTRACT FOR         
 

 

 

 

CONTRACTOR REQUEST 

Contractor Name:         

Foreman:         Emergency Phone:       

Type (electrical, etc.):       

Area Affected (room, building, etc.):         

Reason for Shutdown:         

1)   Date Requested         From Time:         To Time:         

2)   Date Requested         From Time:         To Time:         

3)   Date Requested         From Time:         To Time:         

4)   Date Requested         From Time:         To Time:         

Send to:  Jacobs, ATTN:       

OWNER’S REMARKS 

Owner’s Remarks:       

 

 

Owner’s Signature of Approval: 

 

 

Date:        

PLEASE NOTIFY ALL AFFECTED! 
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Daily Report Cover 
 
           

 
 
 

 

 

 

 

 

 

 

 

PROJECT  

       Nanuet Union Free School District –Phase 2 Projects  

 

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111005.00 CONTRACT FOR         
 

 

 

 

 

 

 

 

 

 
7:00 AM Noon 3:30 PM 

Temperature  

  

      

  

 

      

 

 

       

  

Weather 
      

 

      
 

 

      

  
  

PERSONNEL (list by trade or attach daily time sheet) 

      

      

      

      

      

      

 

SUBCONTRACTORS / PERSONNEL 

      

      

      

      

      

      

 

EQUIPMENT 
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PROJECT  

       
Nanuet Union Free School District – Phase 2 Projects  

 

DATE             

CONTRACT #         

KSQ PROJ. # 2111005.00           WORK AREA       

 

 

MONTH/YEAR     
 

 

 

 
 

                                        

DATES  
           

COMMENTS/NOTES 

              

             

            

            

         

 
   

            

            

            

            

            

            

            

            

            

 

Send to:  Jacobs  

   

Two Week Look-Ahead Schedule 
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Submittal Schedule 
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SECTION 02 31 32 – GEOTECHNICAL DATA 

PART 1 - GENERAL 

1.1 GEOTECHNICAL DATA 

A. This Document with its referenced attachments is part of the Procurement and Contracting 
Requirements for Project. They provide Owner's information for Bidders' convenience and are 
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made 
available for Bidders' convenience and information but are not a warranty of existing conditions. 
This Document and its attachments are not part of the Contract Documents. 

1. Geotechnical Recommendations for the Proposed High School Additions for Nanuet 
Schools Nanuet, New York, prepared by Daniel G. Loucks, P.E. Geotechnical Engineering, 
dated March 3, 2022. 

2. Geotechnical Investigation and Recommendations for the Barr Middle School foundation 
drainage, prepared by The Chazen Companies, dated May 4, 2021. 

PART 2 – MATERIALS (Not Used) 

PART 3 – EXECUTION (Not Used) 

END OF SECTION 02 31 32 
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MEMORANDUM 
 

To: Andy Rymph 

From: Joshua Blake, Matt Korn 

Date: May 4, 2021 

Re: Middle School Boring Findings 

Job #: 31963.04 

Investigation 

As we understand, water seepage at multiple levels in the basement of the Nanuet Middle School has 

been observed recently. In an attempt to identify the source of the groundwater, three (3) test borings, 

identified B1 through B3, were performed on the west side of the Nanuet Middle School through the 

asphalt basketball court (refer to the attached figure). Test borings were performed approximately 4-feet 

off the exterior wall and were advanced to 10-feet below existing site grade. 

The subsurface soils were visually observed as Clayey Sand (SC), Poorly Graded Sand (SP), and Silty Sand 

(SM), which are similar to the soils encountered at the Jerry Leo Memorial Feld Area and Lower Field Area.  

Groundwater was observed in test borings B1 and B3 at depths of 3 feet and 1.5 feet respectively. The 

groundwater was perched and did not continue past 5-feet below ground surface. In one of the test 

borings the groundwater appeared to be ponding on a layer of dense Clayey Sand (SC), which appears to 

be limiting the downward movement. 

Recommendation 

Based on the observed subsurface conditions, as an economical solution to minimize seepage occurring 

at the higher level in the basement walls, we recommend the installation of a foundation drainpipe at a 

depth of 5-feet. The pipe should be pitched to promotive free drainage by gravity to an approved daylight 

point or structure. The foundation drain should be founded within a drainage zone consisting of uniformly 

graded washed gravel (nominal ¾-inch stone) wrapped in fabric. It is further recommended that the 

exposed exterior wall be waterproofed from the bottom of the drainage zone to a within 6-inches of the 

finished asphalt surface. 

Limitations 

Due to the limits of the exploratory (i.e. 2.5-inch diameter hole created while advancing a split spoon 

sampler) and distance from the foundation wall, the proposed solution may not address the seepage 

observed near the basement floor level. For conclusions to be drawn as to the definite source of seepage 

into the basement, excavation would be required at numerous locations along the wall, to the top of the 

footing. Due to the depth of the basement, shoring would be necessary, or a significant area of the asphalt 

court removed to provide a stable excavation. 



  

Summary 

The recommended measures for foundation drainage would provide the district a reasonably cost-

effective solution for mitigating a source of groundwater that is likely influencing/contributing to the 

introduction of water to the basement. 
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SECTION 02 33 13 – UNDERGROUND UTILITY LOCATOR SERVICE 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Contractor is to retain an independent utility locator service company with a minimum of five (5) 
years experience to field locate, mark, and stakeout existing underground utilities and service 
connections. 

1. Include a minimum of 8 hours of “locator service” to locate underground utilities. 

2. If required determine the exact location of utilities by hand excavated test pits or through 
vacuum methods. Support and protect all utilities to remain in place. 

3. Contractor shall provide a minimum of 4 hours of test pit excavation within their base bid 
contract. 

4. Contractor shall field locate, mark, and stakeout underground utilities prior to excavation. 

5. Contractor will be responsible for the location of all utilities within areas of excavation, and all 
costs associated with the repair of utilities hit/damaged during construction. 

6. Contractor shall locate and identify invert elevation of sewers at proposed connection points 
prior to installation of new pipes and structures. 

1.2 SUBMITTALS 

A. Submit detailed experience and qualifications description of underground utility locator service. 
Experience and qualifications package should include a description of the types of utility locator 
equipment and experience that can be provided. 

1.3 DELIVERABLES 

A. At the conclusion of this project, provide three (3) sets of paper and one (1) copy of electronic plans 
documenting all utilities located and identified. All documentation shall be referenced to existing 
data (horizontal and vertical) previously established. 

1.4 COORDINATION AND SCHEDULING 

A. General Location: Within areas of excavations all utilities shall be field located/marked.   

B. Exact Location: The performance of hand excavated test pits or vacuum excavations to determine 
the utilities exact location shall be performed just prior to performing the work to minimize the time 
that excavated areas will be exposed to erosive conditions. 

C. Coordinate work with Utility Providers and the District to minimize utility disruptions and facility 
operations. Utility Providers and the District shall be notified at least three (3) working days prior to 
performing the work, and should be provided a schedule for the works progression. 
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PART 2 - (Not Used) 

PART 3 - EXECUTION 

3.1 WORK AREAS AND PERFORMANCE 

A. The District may limit or restrict scheduling of the utility locator service based upon project progress. 

END OF SECTION  02 33 13 
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SECTION 02 41 19 – SELECTIVE DEMOLITION (CIVIL) 

PART 1 - GENERAL 

1.1 RELATED WORK SPECIFICED ELSEWHERE 

A. Contract drawings and general provisions of the Contract, including Special Notes and Special 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Section 01 32 33: Photographic Documentation 

C. Section 31 10 00: Site Clearing 

D. Section 31 25 00:  Erosion and Sedimentation Controls 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected site elements. 

2. Salvage of existing items to be reused or recycled. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and legally dispose of them off-site unless 
indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent 
damage, and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall 
where indicated. 

D. Existing to Remain: Existing items of construction that are not to be permanently removed and 
that are not otherwise indicated to be removed, removed and salvaged, or removed and 
reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, and other items of interest or value to Owner 
that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including drawings, that indicates the measures 
proposed for protecting individuals and property, for dust control, and for noise control. Indicate 
proposed locations and construction of barriers. 

B. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending dates 
for each activity. Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 

3. Coordination for shutoff, capping, and continuation of utility services. 

4. Coordination of Owner's continuing occupancy of portions of existing building and of 
Owner's partial occupancy of completed Work. 

C. Pre-demolition Photographs or Video: Show existing conditions of adjoining construction, 
including finish surfaces, that might be misconstrued as damage caused by salvage and 
demolition operations. Comply with Section 013233 "Photographic Documentation." Submit 
before Work begins. 

1.6 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.7 FIELD CONDITIONS 

A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 
as practical. 

B. Notify Owner’s Representative of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work. 

1. If suspected hazardous materials are encountered, do not disturb; immediately notify 
Engineer/Landscape Architect and Owner. If applicable, hazardous materials will be 
removed by Owner under a separate contract. 

D. Storage or sale of removed items or materials on-site is not permitted. 

E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 

1.8 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 
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PART 2 - PRODUCTS 

2.1 PEFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 
selective demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Review record documents of existing construction provided by Owner. Owner does not guarantee 
that existing conditions are same as those indicated in record documents. 

B. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 

C. Locate all underground infrastructure and utilities and determine requirement for their protection. 
Preserve in operating condition all active utilities traversing the site that are not designated for 
removal. 

D. Verify that utilities to be removed have been disconnected and capped before starting selective 
demolition operations. 

E. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict. 
Promptly submit a written report to Owner’s Representative. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect 
them against damage during demolition operations. 

B. For underground utilities, notify UDig, New York, 811 or 1-800-962-7962, 72 hours prior to 
commencing work.  

C. Do not interrupt existing utilities or operating facilities unless authorized in writing by Owner and 
authorities having jurisdiction. Provide temporary services during interruptions to existing utilities, 
as acceptable to Owner.  

1. Provide at least 72 hours notice to Owner if shutdown of service is required during 
changeover.  

3.3 PREPARATION 

A. Perform the following prior to starting site preparation work:  
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1. Inspect the entire project site including all objects that are designated to remain or to be 
removed. 

2. Schedule site preparation work in consideration of adjacent public and private property 
owners. Avoid interference with use of and passage to and from adjacent buildings and 
facilities. 

B. Protect existing objects designated to remain, both on and off the project site. In the event of 
damage, immediately make all repairs and replacements necessary for approval of the Owner’s 
Representative and the Engineer.  

C. Prevent spread of dust during performance of the work throughout the life of the project.  
Thoroughly moisten all site areas as required to prevent dust from being a nuisance to the 
Owner, public, neighbors and performance of other work on the site. 

D. Install erosion and sedimentation controls prior to start of selective demolition activities. Refer to 
Section 31 25 00. 

E. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

F. Temporary Facilities: Provide temporary barricades and other protection required to prevent injury 
to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area. 

2. Comply with requirements for temporary enclosures and dust control, specified in Section 01 
50 00 "Temporary Facilities and Controls." 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Dispose of demolished items and materials promptly. Refer to Part 3.5 below.  

B. Removed and Salvaged Items: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning. Identify contents of containers. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner's storage area designated by Owner. 

5. Protect items from damage during transport and storage. 

C. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 

2. Pack or crate items after cleaning and repairing. Identify contents of containers. 

3. Protect items from damage during transport and storage. 
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4. Reinstall items in locations indicated. Comply with installation requirements for new 
materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

D. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Owner’s Representative, items may be removed 
to a suitable, protected storage location during selective demolition and reinstalled in their original 
locations after selective demolition operations are complete. 

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. General: Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 
indicated to remain Owner's property, remove demolished materials from Project site and legally 
dispose of them in an EPA-approved landfill. 

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and 
areas. 

B. Burning: Do not burn demolished materials. 

C. Disposal: Transport demolished materials off Owner's property and legally dispose of them. 

3.6 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 02 41 19 
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SECTION 02 82 00 – Asbestos Abatement Specification 
 
PART 1   GENERAL 
 
1.01 SCOPE OF WORK 

A. This asbestos abatement project will consist of the removal and disposal of asbestos containing 
materials (ACM) and Presumed ACM (PACM) as it pertains to the Bond Projects Phase 2 for 
the A. Macarthur Barr Middle School, 143 Church Street, Nanuet, NY as indicated in the 
asbestos removal plans. 

 
B.    The work shall include but not be limited to the removal of the below asbestos-containing 

materials (See Attachment 1 - project drawing BM-ASB1 and BM-ASB2 for types, locations 
and approximate quantities per Green Path Environmental, Inc's asbestos survey report dated 
March 14, 2022 and supplemental asbestos survey report dated June 14, 2022).  The asbestos 
abatement removal procedure will be in accordance with 12 NYCRR Part 56 - 8.6 for the 
work. 

 
   

A. Macarthur Barr Middle School 
 

Location Material 
Estimated 
Quantity

Interior Security Vestibule - 
Above Ceiling 

White elbow insulation on 2”, 4” and 
6” pipes (all pipes)

40 Square Feet 

Interior Tech Classroom White elbow insulation 
 

12 Square Feet 

Interior Woodshop White elbow insulation 
 

8 Square Feet 

Paint Studio Window gray glazing 
 

4 Square Feet 

Entire hallway, storage room 
and woodshop (rear south 

wall) above ceiling 

Pipe elbow and fitting insulation - 
118 elbows and fittings 

 [2" and 4"-6"] connecting to fiberglass 
straight runs

70 Square Feet 
of 2"  

48 Square Feet 
of 4"-6"  

 
 TOTAL ACM 182 SF 

 
C. The Contractor shall be aware of all conditions of the Project and is responsible for 

verifying quantities and locations of all Work to be performed.  Failure to do so shall not 
relieve the Contractor of its obligation to furnish all labor and materials necessary to 
perform the Work.  

 
D. All Work shall be performed in strict accordance with the Project Documents and all 

governing codes, rules, and regulations.  Where conflicts occur between the Project 
Documents and applicable codes, rules, and regulations, the more stringent shall apply. 

 
E. Working hours shall be as required and approved by the Owner.  Asbestos abatement activities 

including, but not limited to, work area preparation, gross removal activities, cleaning 
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activities, waste removal, etc. may need to be performed during ‘off-hours’ (including nights 
and weekends).  In addition, multiple mobilizations may be required to perform the work 
identified in this project.   The Contractor shall coordinate and schedule all Work with the 
facility and Owner’s representative. 

 
1.02 SPECIAL JOB CONDITIONS 

A. Any special job conditions are described below. 
 

1. The contractor shall field verify the amount of ACM and familiarize himself in all variable 
field conditions in the building before the submission of their bid. See drawings (BM-
ASB1 and BM-ASB2) for locations, types and approximate quantities.   

2. Abatement activities shall be performed during weekdays and weekends and as permitted 
by owner. 

3. The abatement contractor is responsible for filing and acquiring all notifications and 
variances in connection with this abatement work. 

4. Any waste transported through the building shall use canvas carts covered and lined with 
plastic sheeting.  

5. The contractor shall notify the local Fire Department of any obstruction to the outside 
leading to the exit stair, obstruction to any fire rated corridor and disengagement or 
obstruction to any exit signage or lighting system.  

6. All connections/disconnections to existing electrical panels, fixtures, etc. shall be 
conducted by a licensed electrician/restricted asbestos handler. 

7. Temporary water and power connections to internal sources shall be extended at ceiling 
level and disconnected when not in use. 

8. The contractor shall assume that all components in direct contact with concealed and 
exposed ACM and/or assumed ACM is contaminated and is to be disposed of as ACM-
containing waste.  In lieu of disposing these materials as such, the contractor may opt to 
decontaminate these components if they are non-porous, and dispose of as regular C&D 
waste at no additional cost to the authority. 

9. The asbestos contractor shall be responsible for protecting all areas (floor and fixed items) 
around the containment. 

10. The asbestos contractor shall be responsible for all repairs to finish surfaces which are 
damaged during the course of the abatement work which are not included in the proposed 
scope of work. 

11. Abatement will take place in the identified work areas separately and sequentially unless 
approved otherwise by the Owner. 
 

1.03 PERMITS AND COMPLIANCE 
A. The Contractor shall assume full responsibility and liability for compliance with all applicable 

Federal, State, and local laws, rules, and regulations pertaining to Work practices, protection of 
Workers, authorized visitors to the site, persons, and property adjacent to the Work. 

 
B. Perform asbestos related Work in accordance with New York State Industrial Code Rule 56 

(herein referred to as Code Rule 56), 40 CFR 61, and 29 CFR 1926.  Where more stringent 
requirements are specified, adhere to the more stringent requirements. 

  
C. The Contractor must maintain current licenses pursuant to New York State Department of 

Labor and Department of Environmental Conservation for all Work related to this Project, 
including the removal, handling, transport, and disposal of asbestos containing materials.   
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E. The Contractor must have and submit proof upon request that any persons employed by the 
Contractor to engage in or supervise Work on any asbestos Project have a valid NYS asbestos 
handling certificate pursuant to Code Rule 56. 

   
F. Failure to adhere to the Project Documents shall constitute a breach of the Contract and the 

Owner shall have the right to and may terminate the Contract provided, however, the failure of 
the Owner to so terminate shall not relieve the Contractor from future compliance. 

 
 

1.04 SUBMITTALS 
A. Pre-Work Submittals:  Within 7 days prior to the pre-construction conference, the Contractor 

shall submit 3 copies of the documents listed below, with 1 copy going directly to the Owner’s 
representative for review and approval prior to the commencement of asbestos abatement 
activities: 
1. Contractor license issued by New York State Department of Labor. 
2. A list of Projects performed within the past two (2) years and include the dollar value of 

all Projects.  Provide Project references to include Owner, consultant, and air 
monitoring firm's name, contact persons, address, and phone number. 

3. Progress Schedule: 
a. Show the complete sequence of abatement activities and the sequencing of Work 

within each building or building section.   
b. Show the dates for the beginning and completion of each major element of Work 

including substantial completion dates for each Work Area, building, or phase. 
4.  Project Notifications:  As required by Federal and State regulatory agencies together 

with proof of transmittal (i.e. certified mail return receipt). 
5.  Building Occupant Notification: As required by regulatory agencies.    
6.  Abatement Work Plan:  Provide plans that clearly indicate the following: 

a. All Work Areas/containments numbered sequentially. 
b. Locations and types of all decontamination enclosures. 
c. Entrances and exits to the Work Areas/containments. 
d. Type of abatement activity/technique for each Work Area/containment. 
e. Number and location of negative air units and exhaust.  Also provide calculations 

for determining number of negative air pressure units. 
f. Proposed location and construction of storage facilities and field office. 
g. Location of water and electrical connections to building services. 
h. Waste transport routes through the building to the waste storage container.  

7. Disposal Site/Landfill Permit from applicable regulatory agency. 
8. NYS Department of Environmental Conservation Waste Transporter Permit.   

 
B. On-Site Submittals: Refer to Part 3.01.C for all submittals, documentation, and postings 

required to be maintained on-site during abatement activities. 
 
C. Project Close-out Submittals: Within 30 days of the completion of each abatement phase, the 

Contractor shall submit 4 copies of the documents listed below.  One set of the documents 
shall be transmitted to the Facility and one set to the Owner’s representative for review and 
approval prior to the Contractor’s final payment.  
1. Originals of all waste disposal manifests, seals, and disposal logs.   
2. OSHA compliance air monitoring records conducted during the Work. 
3. Daily progress log, including the entry/exit log.  
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4. A list of all Workers used in the performance of the Project, including name, social 
security number, NYS DOL certification number and type of certification (i.e. 
supervisor, asbestos handler, etc.). 

5. For each Worker used in the performance of the Project, submit the Worker’s 
Acknowledgment Statement. 

6. Disposal Site/Landfill Permit from applicable regulatory agency. 
7. Project notifications, amended notifications and any Variances. 

 
1.05 PRE-CONSTRUCTION CONFERENCE 

A. Prior to start of preparatory Work under this Contract, the Contractor shall attend a pre-
construction conference attended by Owner, Facility Personnel, and Green Path 
Environmental, Inc (Environmental Consultant).   

 
B. Agenda for this conference shall include but not necessarily be limited to: 

1. Contractor's scope of Work, Work plan, and schedule to include number of workers and 
shifts. 

2. Contractor's safety and health precautions including protective clothing and equipment 
and decontamination procedures. 

3. Environmental Consultant's duties, functions, and authority.  
4. Contractor's Work procedures including: 

a. Methods of job site preparation and removal methods. 
b. Respiratory protection. 
c. Disposal procedures. 
d. Cleanup procedures. 
e. Fire exits and emergency procedures. 

5. Contractor’s required pre-work and on-site submittals, documentation, and postings.  
6. Contractor's plan for twenty-four (24) hour Project security both for prevention of theft 

and for barring entry of unauthorized personnel into Work Areas. 
7. Temporary utilities. 
8. Handling of furniture and other moveable objects. 
9. Storage of removed asbestos containing materials. 
10. Waste disposal requirements and procedures, including use of the Owner supplied waste 

manifest and container seals. 
 

B. In conjunction with the conference the Contractor shall accompany the Owner and 
Environmental Consultant on a pre-construction walk-through documenting existing condition 
of finishes and furnishings, reviewing overall Work plan, location of fire exits, fire protection 
equipment, water supply and temporary electric tie-in. 

 
 
1.06 APPLICABLE STANDARDS AND REGULATIONS 

A. The Contractor shall comply with the following codes and standards, except where more 
stringent requirements are shown or specified: 

 
B. Federal Regulations: 

1. 29 CFR 1910.1001, "Asbestos" (OSHA) 
2. 29 CFR 1910.1200, "Hazard Communication" (OSHA) 
3. 29 CFR 1910.134, "Respiratory Protection" (OSHA) 
4. 29 CFR 1910.145, "Specification for Accident Prevention Signs and Tags" (OSHA) 
5. 29 CFR 1926, "Construction Industry" (OSHA) 
6. 29 CFR 1926.1101, "Asbestos, Tremolite, Anthophyllite, and Actinolite" (OSHA) 
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7. 29 CFR 1926.500 "Guardrails, Handrails and Covers" (OSHA) 
8. 40 CFR 61, Subpart A, "General Provisions" (EPA) 
9. 40 CFR 61, Subpart M, "National Emission Standard for Asbestos" (EPA) 
10. 49 CFR 171-172, Transportation Standards (DOT) 
 

C. New York State Regulations: 
1. 12 NYCRR, Part 56, "Asbestos", Industrial Code Rule 56 (DOL) (amended March 21, 

2007). 
2. 6 NYCRR, Parts 360, 364, Disposal and Transportation (DEC)  
3. 10 NYCRR, Part 73, "Asbestos Safety Program Requirements" (DOH) 

 
D. Standards and Guidance Documents: 

1. American National Standard Institute (ANSI) Z88.2-80, Practices for Respiratory 
Protection 

2. ANSI Z9.2-79, Fundamentals Governing the Design and Operation of Local Exhaust 
Systems 

3. EPA 560/585-024, Guidance for Controlling Asbestos Containing Materials in 
Buildings (Purple Book)  

4. EPA 530-SW-85-007, Asbestos Waste Management Guidance 
5. ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos Abatement 

Projects.” 
 
1.07 NOTICES 

A. The Contractor shall provide notification of intent to commence asbestos abatement activities 
as indicated below. 
1. At least ten (10) Working days prior to beginning abatement activities, send written 

notification to: 
U.S. Environmental Protection Agency 
National Emissions Standards for Hazardous Air Pollutants (NESHAPS) Coordinator 
26 Federal Plaza 
New York, NY 10007  

2. At least ten (10) days prior to beginning abatement activities send written notification 
to: 
New York State Department of Labor  
Division of Safety and Health, Asbestos Control Program.   
State Office Campus  
Building 12 - Room 454 
Albany, NY  12240 

  
B. The Contractor is required to send notifications to regulatory agencies via mail or package 

delivery service that will provide proof of delivery and receipt. 
 
C. The Contractor shall be responsible for maintaining current project filings with regulatory 

agencies for the duration of the project. 
 
D. The Contractor shall post and/or provide Building Occupant Notification at least 10 days prior 

to beginning abatement activities as required by Code Rule 56.   
 

1.08 PROJECT MONITORING AND AIR SAMPLING 
A. The Owner has engaged the services of Green Path Environmental, Inc (Environmental 

Consultant) who shall serve as the Owner's Representative in regard to the performance of the 
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asbestos abatement Project and provide direction as required throughout the entire abatement 
Project period. 

 
B. The Contractor is required to ensure cooperation of its personnel with the Consultant for the air 

sampling and Project monitoring functions described in this section.  The Contractor shall 
comply with all direction given by the Consultant during the course of the Project.  

 
C. The Consultant shall provide the following administrative services:  
 

1. Review and approve or disapprove all submittals, shop drawings, schedules, and 
samples.  

2. Assure that all notifications to governmental agencies by the Contractor are submitted in 
a timely manner and are correct in content.  

 
D. The Consultant shall staff the Project with a trained and certified person (s) to act on the 

Owner's behalf at the job site.  This individual shall be designated as the Abatement Project 
Monitor (APM). 
1. The APM shall be on-site at all times the Contractor is on-site.  The Contractor shall not 

be permitted to conduct any Work unless the APM is on-site (except for inspection of 
barriers and negative air system during non-working days). 

2. The APM shall have the authority to direct the actions of the Contractor verbally and in 
writing to ensure compliance with the Project documents and all regulations.  The APM 
shall have the authority to Stop Work when gross Work practice deficiencies or unsafe 
practices are observed, or when ambient fiber concentrations outside the removal area 
exceed .01 f/cc or background level. 
a. Such Stop Work order shall be effective immediately and remain in effect until 

corrective measures have been taken and the situation has been corrected. 
b. Standby time required to resolve the situation shall be at the Contractor's expense. 

3. The APM shall provide the following services: 
a. Inspection of the Contractor's Work, practices, and procedures, including 

temporary protection requirements, for compliance with all regulations and 
Project specifications.   

b. Provide abatement Project air sampling as required by applicable regulations 
(NYS, AHERA) and the Owner.  Sampling will include background, work area 
preparation, asbestos handling, and final cleaning and clearance air sampling.  

c. Verify daily that all Workers used in the performance of the Project are certified 
by the appropriate regulatory agency. 

d. Monitor the progress of the Contractor's Work, and report any deviations from 
the schedule to the Owner. 

e. Monitor, verify, and document all waste load-out operations.  
f. Verify that the Contractor is performing personal air monitoring daily, and that 

results are being returned and posted at the site as required. 
g. The APM shall maintain a log on site that documents all project related and 

Consultant and Contractor actions, activities, and occurrences.  
 

4. The following minimum inspections shall be conducted by the APM. Additional 
inspections shall be conducted as required by Project conditions.  Progression from one 
phase of Work to the next by the Contractor is only permitted with the written approval 
of the APM. 
a. Pre-Construction Inspection:  The purpose of this inspection is to verify the 

existing conditions of the Work Areas and to document these conditions.  
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b. Pre-Commencement Inspection:  The purpose of this inspection is to verify the 
integrity of each containment system prior to disturbance of any asbestos 
containing material.  This inspection shall take place only after the Work Area is 
fully prepped for removal. 

c. Work Inspections:  The purpose of this inspection is to monitor the Work 
practices and procedures employed on the Project and to monitor the continued 
integrity of the containment system.  Inspections within the removal areas shall  

 be conducted by the APM during all preparation, removal, and cleaning activities 
at least twice every Work shift.  Additional inspections shall be conducted as 
warranted. 

d. Pre-Encapsulation Inspection:  The purpose of this inspection is to ensure the 
complete removal of Asbestos Containing Material (ACM), from all surfaces in 
the Work Area prior to encapsulation.  

e. Visual Clearance Inspection:  The purpose of this inspection is to verify that: all 
materials in the scope of work have been properly removed; no visible asbestos 
debris/residue remains; no pools of liquid or condensation remains; and all 
required cleanings are complete.   This inspection shall be conducted before final 
air clearance testing. 

f. Post-Clearance Inspection:  The purpose of this inspection is to ensure the 
complete removal of ACM, including debris, from the Work Area after 
satisfactory final clearance sampling and removal of all isolation and critical 
barriers and equipment from the Work Area. 

g. Punch List Inspection:  The purpose of this inspection is to verify the Contractor's 
certification that all Work has been completed as contracted and the existing 
condition of the area prior to its release to the Owner. 

 
E. The Consultant shall provide abatement Project air sampling and analysis as required by 

applicable regulations (New York State and/or AHERA).  Sampling will include background, 
work area preparation, asbestos handling, and final cleaning and clearance air sampling. 
1. Unless otherwise required by applicable regulations, the Consultant shall have samples 

analyzed by Phase Contrast Microscopy (PCM).  Results shall be available within 24 
hours of completion of sampling. 

2. Samples shall be collected as required by applicable regulations (New York State and/or 
AHERA) and these specifications.  If Transmission Electron Microscopy (TEM) 
clearance air sampling is utilized by the owner, the clearance criteria and sampling 
protocols must be in compliance with AHERA.  If PCM air sample analysis results 
exceed the satisfactory clearance criteria, then TEM analysis of the entire set of 
clearance air samples may be used, provided that a standard NIOSH/ELAP accepted 
laboratory analysis method is utilized that shall report each air sample result in fibers 
per cubic centimeter.   

3. If the air sampling during any phase of the abatement project reveals airborne fiber 
levels at or above .01 fibers/cc or the established background level, whichever is greater, 
outside the regulated Work Area, Work shall stop immediately and corrective measures 
required by Code Rule 56 shall be initiated.  Notify all employers and occupants in 
adjacent areas.  The Contractor shall bear the burden of any and all costs incurred by 
this delay. 

4. The Environmental Consultant shall submit copies of all elevated air sampling results 
collected during abatement and all final air clearance results to the Commissioner of 
Labor.  

 
1.09 CONTRACTOR AIR SAMPLING 
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A. In addition to the requirements of OSHA 1926.1101, the Contractor shall be required to 
perform personal air monitoring every Work shift in each Work Area during which abatement 
activities occur in order to determine that appropriate respiratory protection is being worn and 
utilized. 

 
B. The Contractor shall conduct air sampling that is representative of both the 8-hour time 

weighted average and 30-minute short-term exposures to indicate compliance with the 
permissible exposure and excursion limits. 

 
C. The Contractor's laboratory analysis of air samples shall be conducted by an NYS DOH ELAP 

approved laboratory.   
 
D. Results of personnel air sample analyses shall be available, verbally, within twenty-four (24) 

hours of sampling and shall be posted upon receipt.  Written laboratory reports shall be 
delivered and posted at the Work site within five (5) days.  Failure to comply with these 
requirements may result in all work being stopped until compliance is achieved.  

 
1.10 PROJECT SUPERVISOR 

A. The Contractor shall designate a full-time Project Supervisor who shall meet the following 
qualifications:  
1. The Project Supervisor shall hold New York State certification as an Asbestos 

Supervisor.   
2. The Project Supervisor shall meet the requirements of a "Competent Person" as defined 

by OSHA 1926.1101 and shall have a minimum of one year experience as a supervisor.  
3. The Project Supervisor must be able to speak, read, and write English fluently, as well 

as communicate in the primary language of the Workers. 
 

B. If the Project Supervisor is not on-site at any time whatsoever, all Work shall be stopped.  The 
Project Supervisor shall remain on-site until the Project is complete.  The Project Supervisor 
cannot be removed from the Project without the written consent of the Owner and the 
Environmental Consultant.  The Project Supervisor shall be removed from the Project if so 
requested by the Owner.  

 
C. The Project Supervisor shall maintain the bound Daily Project Log that also includes the 

entry/exit logs as required by New York State Department of Labor and section 2.03 of the 
specifications and the Waste Disposal Log required by section 4.04 of the specifications. 

 
D. The Project Supervisor shall be responsible for the performance of the Work and shall 

represent the Contractor in all respects at the Project site.  The Supervisor shall be the primary 
point of contact for the Asbestos Project Monitor. 

 
1.11 MEDICAL REQUIREMENTS 

A. Before exposure to airborne asbestos fibers, provide Workers with a comprehensive medical 
examination as required by 29 CFR 1910.1001, and 29 CFR 1926.1101. 
1. This examination is not required if adequate records show the employee has been 

examined as required by 29 CFR 1910.1001, and 29 CFR 1926.1101 within the past 
year. 

2. The same medical examination shall be given on an annual basis to employees engaged 
in an occupation involving asbestos fibers and within thirty (30) calendar days before or 
after the termination of employment in such occupations. 
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1.12 TRAINING 
A. As required by applicable regulations, prior to assignment to asbestos Work instruct each 

employee with regard to the hazards of asbestos, safety and health precautions, and the use and 
requirements of protective clothing and equipment. 

 
B. Establish a respirator program as required by ANSI Z88.2 and 29 CFR 1910.134, and 29 CFR 

1926.1101.  Provide respirator training and fit testing. 
 
1.13 RESPIRATORY PROTECTION 

A. Select respirators from those approved by the Mine Safety and Health Administration 
(MSHA), and the National Institute for Occupational Safety and Health (NIOSH), Department 
of Health and Human Services. 

 
B. Respirators shall be individually fit-tested to personnel under the direction of an Industrial 

Hygienist on a yearly basis.  Fit-tested respirators shall be permanently marked to identify the 
individual fitted, and use shall be limited to that individual.  Fit-test records shall be 
maintained on site for each employee. 

 
C. Where fiber levels permit, and in compliance with regulatory requirements, half-faced 

respirators are the minimum allowable respiratory protection permitted to be utilized during 
gross removal operations of OSHA Class I or OSHA Class II ACM. 

 
D. No respirators shall be issued to personnel without such personnel participating in a respirator 

training program. 
 
E. High Efficiency Particulate Air (HEPA) respirator filters shall be approved by NIOSH and 

shall conform to the OSHA requirements in 29 CFR 1910.134 and 29 CFR 1926.1101. 
 
F. A storage area for respirators shall be provided by the Contractor in the clean room side of the 

personnel decontamination enclosure where they will be kept in a clean environment. 
 
G. The Contractor shall provide and make available a sufficient quantity of respirator filters so 

that filter changes can be made as necessary during the work day.  Filters will be removed and 
discarded during the decontamination process.  Filters cannot be reused.  Filters must be 
changed if breathing becomes difficult. 

 
H. Filters used with negative pressure air purifying respirators shall not be used any longer than 

one eight (8) hour work day. 
 
I. Any authorized visitor, Worker, or supervisor found in the Work Area not wearing the required 

respiratory protection shall be removed from the Project site and not be permitted to return. 
 
J. The Contractor shall have at least two (2) half-faced respirators stored on site designated for 

authorized visitors use.  Appropriate respirator filters for authorized visitors shall be made 
available by the Contractor. 

 
1.14 DELIVERY AND STORAGE 

A. Deliver all materials to the job site in original packages with containers bearing manufacturer's 
name and label. 
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B. Store all materials at the job site in a suitable and designated area. 

1. Store materials subject to deterioration or damage away from wet or damp surfaces and 
under cover. 

1. Protect materials from unintended contamination and theft. 
2. Storage areas shall be kept clean and organized.  
 

C. Remove damaged or deteriorated materials from the job site.  Materials contaminated with 
asbestos shall be disposed of as asbestos debris as herein specified. 

 
1.15 TEMPORARY UTILITIES 

A. Shut down and lock out all electrical power to the asbestos Work Areas. 
 
B. Provide temporary 120–240-volt, single phase, three wire, 100-amp electric service with 

Ground Fault Circuit Interrupters (GFCI) for all electric requirements within the asbestos 
Work Area. 
1. Where available, obtain from Owner's existing system.  Otherwise provide power from 

other sources (i.e. generator).  
2. Provide temporary wiring and "weatherproof" receptacles in sufficient quantity and 

location to serve all HEPA equipment and tools. 
3. Provide wiring and receptacles as required by the Environmental Consultant for air 

sampling equipment. 
4. All power to the Work Area shall be brought in from outside the area through GFCI's at 

the source. 
 

C. Provide temporary lighting with "weatherproof" fixtures for all Work Areas including 
decontamination chambers. 
1. The entire Work Area shall be kept illuminated at all times. 
2. Provide lighting as required by the Environmental Consultant for the purposes of 

performing required inspections.  
 

D. All temporary devices and wiring used in the Work Area shall be capable of decontamination 
procedures including HEPA vacuuming and wet-wiping. 

 
C. Utilize domestic water service, if available, from Owner's existing system.  Provide hot water 

heaters with sufficient capacity to meet Project demands.  
 
 
PART 2   PRODUCTS 
 
2.01 PROTECTIVE CLOTHING 

A. Provide personnel utilized during the Project with disposable protective whole body clothing, 
head coverings, gloves and foot coverings. Provide disposable plastic or rubber gloves to 
protect hands.  Cloth gloves may be worn inside the plastic or rubber for comfort, but shall not 
be used alone.  Make sleeves secure at the wrists and make foot coverings secure at the ankles 
by the use of tape, or provide disposable coverings with elastic wrists or tops. 

 
B. Provide sufficient quantities of protective clothing to assure a minimum of four (4) complete 

disposable outfits per day for each individual performing abatement Work. 
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C. Eye protection and hard hats shall be provided and made available for all personnel entering 
any Work Area. 

 
D. Authorized visitors shall be provided with suitable protective clothing, headgear, eye protection, and 
footwear whenever they enter the Work Area. 
 
 
2.02 SIGNS AND LABELS 

A. Provide warning signs and barrier tapes at all approaches to asbestos Work Areas.  Locate 
signs at such distance that personnel may read the sign and take the necessary protective steps 
required before entering the area. 
1. Provide danger signs in vertical format conforming to 29 CFR 1926.1101, minimum 

20" x 14" displaying the following legend. 
DANGER 

ASBESTOS CANCER AND LUNG DISEASE 
HAZARD 

AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE CLOTHING 

ARE REQUIRED IN THIS AREA 
 

2. Provide 3" wide yellow barrier tape printed with black lettered, "DANGER ASBESTOS 
REMOVAL".  Locate barrier tape across all corridors, entrances and access routes to 
asbestos Work Area.  Install tape 3' to 4' AFF. 

 
B. Provide asbestos danger labels affixed to all asbestos materials, scrap, waste, debris and other 

products contaminated with asbestos. 
1. Provide asbestos danger labels of sufficient size to be clearly legible, displaying the 

following legend: 
DANGER 

CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 
 

2. Provide the following asbestos labels, of sufficient size to be clearly legible, for display 
on waste containers (bags or drums) which will be used to transport asbestos 
contaminated material in accordance with United States Department of Transportation 
49 CFR Parts 171 and 172: (Note: Include “RQ” for friable asbestos waste only.) 

   RQ, (WASTE) ASBESTOS, 9, NA2212, PGIII 
 

3. Generator identification information shall be affixed to each waste container indicating 
the following printed in indelible ink:  

Generator Name  
Facility Name  
Facility Address  

 
2.03 DAILY PROJECT LOG  

A. Provide a Daily Project Log.  The log shall contain on title page the Project name, name, 
address and phone number of Owner; name, address and phone number of Environmental 
Consultant; name, address and phone number of Abatement Contractor; emergency numbers 
including, but not limited to local Fire/Rescue department and all other New York State 
Department of Labor requirements. 
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B. All entries into the log shall be made in non-washable, permanent ink and such pen shall be 

strung to or otherwise attached to the log to prevent removal from the log-in area.  Under no 
circumstances shall pencil entries be permitted. 

 
C. All persons entering and exiting the Work Area shall sign the log and include name, title, work 

performed and time. 
 
D. The Project Supervisor shall document all Work performed daily and note all inspections 

required by Code Rule 56, i.e. testing and inspection of barriers and enclosures. 
 
2.04 SCAFFOLDING AND LADDERS 

A. Provide all scaffolding and/or staging as necessary to accomplish the Work of this Contract.  
Scaffolding may be of suspension type or standing type such as metal tube and coupler, tubular 
welded frame, pole or outrigger type or cantilever type.  The type, erection and use of all 
scaffolding and ladders shall comply with all applicable OSHA construction industry 
standards. 

 
B. Provide scaffolding and ladders as required by the Environmental Consultant for the purposes 

of performing required inspections. 
 
2.05 SURFACTANT (AMENDED WATER) 

A. Wet all asbestos-containing materials prior to removal with surfactant mixed and applied in 
accordance with manufacturer's printed instructions. 

 
2.06 ENCAPSULANT 

A. Encapsulant shall be tinted or pigmented so that application when dry is readily discernible.  
 

B. The encapsulant solvent or vehicle shall not contain a volatile hydrocarbon. 
 
2.07 DISPOSAL BAGS, DRUMS, AND CONTAINERS 

A. Provide 6 mil polyethylene disposal bags printed with asbestos caution labels.  Bags shall also 
be imprinted with U.S. Department of Transportation required markings.  

 
B. Provide 30- or 55-gallon capacity fiber, plastic, or metal drums capable of being sealed air and 

water tight if asbestos waste has the potential to damage or puncture disposal bags.  Affix 
asbestos caution labels on lids and at one-third points around drum circumference to assure 
ready identification. 

 
C. Containers and bags must be labeled accordance with 40 CFR Part 61 NESHAPS and Code 

Rule 56.  When the bags/containers are moved to the lockable hardtop dumpster from the 
waste decontamination system washroom, the bags must also be appropriately labeled with the 
date they are moved on the bag/container in waterproof markings.  

 
D. Labeled ACM waste containers or bags shall not be used for non-ACM waste or trash.  Any 

material placed in labeled containers or bags, whether turned inside out or not shall be handled 
and disposed of as ACM waste. 

 
2.08 HEPA VACUUM EQUIPMENT 

A. All dry vacuuming performed under this contract shall be performed with High Efficiency 
Particulate Absolute (HEPA) filter equipped industrial vacuums conforming to ANSI Z9.2. 
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B. Provide tools and specialized equipment including scraping nozzles with integral vacuum 

hoods connected to a HEPA vacuum with flexible hose. 
 

2.09 POWER TOOLS 
A. Any power tools used to drill, cut into, or otherwise disturb asbestos material shall be 

manufacturer equipped with HEPA filtered local exhaust ventilation. 
 
2.10 POLYETHYLENE SHEETING 

A. All polyethylene (plastic) sheeting used on the Project (including but not limited to sheeting 
used for critical and isolation barriers, fixed objects, walls, floors, ceilings, waste container) 
shall be at least 6 mil fire retardant sheeting. 

 
B. Decontamination enclosure systems shall utilize at least 6 mil opaque fire-retardant plastic 

sheeting.  At least 2 layers of 6 mil reinforced fire-retardant plastic sheeting shall be used for 
the flooring. 

 
 
 
PART 3   EXECUTION 

 
3.01 GENERAL REQUIREMENTS 

A. Should visible emissions or water leaks be observed outside the Work Area, immediately stop 
Work and institute emergency procedures per Code Rule 56.  Should there be elevated fiber 
levels outside the Work Area, immediately stop Work, institute emergency procedures per 
Code Rule 56, and notify all employers and occupants in adjacent areas.  All costs incurred in 
decontaminating such non-Work Areas and the contents thereof shall be borne by the 
Contractor, at no additional cost to the Owner. 

 
B. Medical approval, fit test reports, Worker Acknowledgments, and NYS DOL certificates shall 

be on site prior to admittance of any Contractor’s employees to the asbestos Work Area.   
 
C. The following submittals, documentation, and postings shall be maintained on-site by the 

Contractor during abatement activities at a location approved by the Abatement Project 
Monitor: 
1. Contractor license issued by New York State Department of Labor. 
2. Certification, Worker Training, Medical Surveillance, Acknowledgments: 

a. NYS DOL Asbestos Handler certification cards for each person employed in the 
removal, handling, or disturbance of asbestos.  

b. Evidence that Workers have received proper training required by the regulations 
and the medical examinations required by OSHA 29 CFR 1926.1101. 

c. Documentation that Workers have been fit tested specifically for respirators used 
on the Project.  

d. Worker's Acknowledgments: Statements signed by each employee that the 
employee has received training in the proper handling of asbestos containing 
materials; understands the health implications and risks involved; and 
understands the use and limitations of the respiratory equipment to be used. 

3. Daily OSHA personal air monitoring results. 
4. NYS Department of Health ELAP certification for the laboratory that will be analyzing 

the OSHA personnel air samples. 
5. NYS Department of Environmental Conservation Waste Transporter Permit.   
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6. Project documents (specifications and drawings.) 
7. Notifications and Variances.  Ensure that the most up-to-date notifications and 

Variances are on-site. 
8.  Applicable regulations. 
9.  Material Safety Data Sheets of supplies/chemicals used on the Project. 
10. Approved Abatement Work Plan.  
11. List of emergency telephone numbers.  
12. Magnahelic manometer semi-annual calibration certification. 
13. Waste Disposal Log. 
14. Daily Project Log. 

 
D. The following documentation shall be maintained on-site by the Abatement Project Monitor 

during abatement activities: 
1. Contractor license issued by New York State Department of Labor. 
2. Air Sample Log. 
3. Air sample results. 
4. Project Monitor Daily Log  
7. A copy of ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos 

Abatement Projects.” 
 
E. The Work Area must be vacated by building occupants prior to decontamination enclosure 

construction and Work Area preparation.  
 

F. All demolition necessary to access asbestos containing materials for removal must be 
conducted within negative pressure enclosures by licensed asbestos handlers.  Demolition 
debris may be disposed of as construction and demolition debris provided the Abatement 
Project Monitor determines that it is not contaminated with asbestos and there has been no 
disturbance of ACM within the enclosure.  If the demolition debris is determined to be 
contaminated or ACM has been disturbed, it must be disposed of as asbestos waste.   

 
3.02 PERSONNEL DECONTAMINATION ENCLOSURE 

A. Provide personnel decontamination enclosure contiguous to the Work Area as per NYS ICR 
56.  The decontamination enclosure may be attached to or remote from the Work Area and not 
located within it unless isolation barriers are installed.  If the decontamination chamber is 
accessible to the public, it shall be fully framed and sheathed to prevent unauthorized entry. 

 
B. Access to the Work Area will be from the clean room through an air-lock to the shower and 

through an air lock to the equipment room.  Each airlock shall be a minimum of three feet from 
door to door.  Additional air locks shall be provided as required by Code Rule 56 for remote 
decontamination enclosures.  

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 

mil polyethylene sheeting.  Two layers of reinforced polyethylene sheeting shall be used to 
cover the floor. 

 
D. The entrance to the clean room shall have a lockable door.  Provide suitable lockers for storage 

of Worker's street clothes.  Storage for respirators along with replacement filters and 
disposable towels shall also be provided. 

 
E. Provide a temporary shower with individual hot and cold-water supplies and faucets.  Provide 

a sufficient supply of soap and shampoo.  There shall be one shower for every six Workers.  
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The shower room shall be constructed in such a way so that travel through the shower chamber 
shall be through the shower.  The shower shall not be able to be bypassed. 

 
F. Shower water shall be drained, collected and filtered through a system with at least a 5.0-

micron particle size collection capability containing a series of several filters with 
progressively smaller pore sizes to avoid rapid clogging of the system.  The filtered waste 
water shall then be discharged in accordance with applicable codes and the contaminated 
filters disposed of as asbestos waste. 

 
G. The equipment room shall be used for the storage of tools and equipment.  A walk-off pan 

filled with water shall be located in the Work Area outside the equipment room for Workers to 
clean foot coverings when leaving the Work Area.  A labeled 6 mil plastic ACM waste bag for 
collection of contaminated clothing shall be located in this room. 

 
H. The personal decontamination enclosure shall be cleaned and disinfected minimally at the end 

of each Work shift and as otherwise directed by the Asbestos Project Monitor. 
 
3.03 WASTE DECONTAMINATION ENCLOSURE 

A. Provide a waste decontamination enclosure contiguous to the Work area.  The decontamination 
enclosure shall be attached to the Work Area and not located within it unless isolation barriers 
are installed.  If the decontamination chamber is accessible to the public, it shall be fully 
framed and sheathed to prevent unauthorized entry.  

 
B. The waste decontamination enclosure system shall consist of a holding area, air lock and 

washroom.  The airlock shall be a minimum of three feet from door to door.  The entrance to 
the holding area shall have a lockable door. 

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 

mil polyethylene sheeting on walls and ceiling.  Two layers of reinforced polyethylene 
sheeting shall be used to cover the floor. 

 
D. Where there is only one egress from the Work Area, the holding area of the waste 

decontamination enclosure system may branch off from the personnel decontamination 
enclosure equipment room, which then serves as the waste wash room. 

 
E. The waste wash room water shall be drained, collected, and filtered through a system with at 

least a 5.0-micron particle size collection capability containing a series of several filters with 
progressively smaller pore sizes to avoid rapid clogging of the system.  The filtered waste 
water shall then be discharged in accordance with applicable codes and the contaminated 
filters disposed of as asbestos waste. 

 
F. In small asbestos Projects where only one egress from the Work Area exists, the shower room 

may be used as a waste washroom.  In this instance, the clean room shall not be used for waste 
storage, but shall be used for waste transfer to carts, which shall immediately be removed from 
this enclosure. 

 
3.04 WORK AREA ENTRY AND EXIT PROCEDURES 

A. Access to and from the asbestos Work Area is permitted only through the personnel 
decontamination enclosure unless otherwise stipulated in a Site-Specific Variance. 

 
B. Workers shall sign the entry/exit log upon every entry and exit. 
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C. The following procedures shall be followed when entering the Work Area:  

1. Before entering the Work Area, Workers shall proceed to the clean room, remove all 
street clothes, and don protective clothing, equipment, and respirators.   

2. Workers shall proceed from the clean room through the shower room and the equipment 
room and into the Work Area.  

 
D. The following procedures shall be followed when exiting the Work Area:  

 
1. Before leaving the Work Area, gross asbestos contamination will be removed by 

brushing, wet cleaning and/or HEPA vacuuming. 
2. In the equipment room, Workers shall remove disposable clothing, but not respirators, 

and shall place clothing in plastic disposal bags for disposal as contaminated debris 
prior to entering the shower room. 

3. Workers shall shower thoroughly while wearing respirators, then wash respirator with 
soap and water prior to removal. 

4. Upon exiting the shower, Workers shall don new disposable clothing if the Work shift is 
to continue or street clothes to exit area.  Under no circumstances shall Workers enter 
public non-Work Areas in disposable protective clothing.   

 
E. If remote decontamination enclosures are permitted by Code Rule 56 or a Site-Specific 

Variance, workers shall wear two disposable suits for all phases of Work.  Workers exiting the 
work area shall HEPA vacuum the outer suit, enter the airlock, remove the outer suit and then 
place it back into the Work Area.  A clean second suit shall be donned before exiting the 
airlock and proceeding to the decontamination enclosure or another work area via the 
designated pathway required by Code Rule 56.   

 
3.05 WORK AREA PREPARATION 

A. Asbestos danger signs shall be posted at all approaches to the asbestos Work Area.  Post all 
emergency exits as emergency exits only on the Work Area side, post with asbestos caution 
signs on the non-Work Area side.  Provide all non-Work Area stairs and corridors accessible to 
the asbestos Work Area with warning tapes at the base of stairs and beginning of corridors.  
Warning tapes shall be in addition to caution signs. 

 
B. Shut down and lock out the building heating, ventilating, and air conditioning systems.  

Electrical systems and circuits shall also be shut down unless permitted to remain active per 
Code Rule 56 and appropriately protected and labeled.  Existing lighting sources shall not be 
utilized.  Provide temporary electric power and lighting as specified herein. 

 
C. All surfaces and objects within the Work Area shall be pre-cleaned using HEPA vacuuming 

and/or wet-wiping methods.  Dry sweeping and any other methods that raise dust shall be 
prohibited.  ACM shall not be disturbed during pre-cleaning. 

 
D. Movable objects within the Work Area shall be HEPA vacuumed and/or wet-wiped and 

removed from the Work Area. 
 
E. All non-movable equipment in the Work Area shall be completely covered with 2 layers of 

polyethylene sheeting, at least 6 mil in thickness, and secured in place with duct tape and/or 
spray adhesive.  
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F. Provide enclosure of the asbestos Work Area necessary to isolate it from unsealed areas of the 
building in accordance with the approved asbestos Work plan and as specified herein. 

 
G. Provide critical barriers by sealing off all openings including but not limited to windows, 

diffusers, grills, electrical outlets and boxes, doors, floor drains, and any other penetrations of 
the Work Area enclosure, using 2 layers of at least 6 mil polyethylene sheeting.    

 
H. Provide isolation barriers by installing temporary framing and sheathing at openings larger 

than 32 square feet forming the limits of the asbestos Work Area.  Sheathing thickness must be  
 
 a minimum of 3/8 inch and all sheathing shall be caulked and the Work Area side sealed with 

two layers of 6 mil polyethylene sheeting. 
 
I. (if applicable) Isolation barriers shall be installed at all elevator openings in the Work Area. 

Elevators running through the regulated abatement work area shall be shut down or isolated as 
per Code Rule 56. Elevator controls shall be modified so that elevators bypass the Work Area 

 
J. For interior scope of work provide two layers of 6 mil polyethylene sheeting over all floor, 

wall, and ceiling surfaces.  Isolation barriers shall also be covered with two layers (for a total 
of four layers).  Sheeting shall be secured with spray adhesive and then sealed with duct tape.  
All joints in polyethylene sheeting shall overlap 12" minimum.   

 
K. Frame out emergency exits.  Provide double layer 6 mil polyethylene sheeting and tape seal 

opening. Post as emergency exits only.  Within the Work Area, mark the locations and 
directions of emergency exits throughout the Work Area using exit signs and/or duct tape. 

 
L. Remove all items attached to or in contact with ACM only after the Work Area enclosure is in 

place. HEPA vacuum and wet wipe with amended water all removed items prior to their 
removal from the Work Area and before the start of asbestos removal operations.   

 
M.  Suspended ceiling tiles shall only be removed after Work Area preparation is complete.  If 

possible, non-contaminated ceiling tiles shall be HEPA vacuumed and removed from the Work 
Area before asbestos removals begin.  Contaminated ceiling tiles shall be disposed of as 
asbestos waste. 

 
3.06  NEGATIVE AIR PRESSURE FILTRATION SYSTEM 

A. Provide a portable asbestos filtration system that develops a minimum pressure differential of 
negative 0.02 in. of water column within all full enclosure areas relative to adjacent unsealed 
areas and that provides a minimum of 6 air changes per hour in the Work Area during 
abatement.   

 
B. Such filtration systems must be made operational after critical and isolation barriers are 

installed but before wall, floor, and ceilings are plasticized and shall be operated 24 hours per 
day during the entire Project until the final cleanup is completed and satisfactory results of the 
final air samples are received from the laboratory.  

 
C. The system shall include a series of pre-filters and filters to provide High Efficiency Particulate 

Air (HEPA) filtration of particles down to 0.3 microns at 100% efficiency and below 0.3 
microns at 99.9% efficiency.  Provide sufficient replacement filters to replace pre-filters every 
2 hours, secondary pre-filters every 24 hours, and primary HEPA filters every 600 hours of 
operation. 
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D. A minimum of one additional filtration unit of at least the same capacity as the primary unit(s) 

shall be installed and fully functional to be used during primary unit (s) filter changing and in 
case of primary failure.   

 
E. At no time will the unit exhaust indoors, within 15 feet of a receptor, including but not limited 

to windows and doors, or adversely affect the air intake of the building.  Exhaust ducting shall 
not exceed 25’ in length.  Provide construction fencing at ground level exhaust termination 
locations per Code Rule 56.   

 
F. Upon electric power failure or shut-down of any filtration unit, all abatement activities shall 

stop immediately and only resume after power is restored and all filtration units are fully 
operating.  For shut-downs longer than one hour, all openings into the Work Area, including 
the decontamination enclosures, shall be sealed.  

 
G. The Contractor shall provide a manometer to verify negative air pressure.  Manometers shall 

be read twice daily and recorded within the Daily Project Log.   
 
H. There shall be at least a 4-hour settling period after the Work Area is fully prepared and the 

negative filtration units have been started to ensure integrity of the barriers.   
 
I. Once installed and operational, the Contractor’s Supervisor shall conduct daily inspections of 
 the Work Area to ensure the airtight integrity of the enclosure and operation of the negative air 
 system.  Findings shall be recorded within the Daily Project Log.  Inspections shall also be 
 conducted on days when no abatement activities are in progress per Code Rule 56 (i.e. 
 weekends).  
 

3.07 REMOVAL OF ASBESTOS CONTAINING MATERIALS 
A. Asbestos-containing materials shall be removed in accordance with the Contract Documents 

and the approved Asbestos Work Plan.  Only one type of ACM shall be abated at a time within 
a Work Area.  Where there are multiple types of ACM requiring abatement, Code Rule 56 
procedures for sequential abatement shall be followed.   

 
B. Sufficiently wet asbestos materials with a low pressure, airless fine spray of surfactant to 

ensure full penetration prior to material removal.  Re-wet material that does not display 
evidence of saturation. 

 
C. One Worker shall continuously apply amended water while ACM is being removed. 
 
D. Perform cutting, drilling, abrading, or any penetration or disturbance of asbestos containing 

material in a manner to minimize the dispersal of asbestos fibers into the air.  Use equipment 
and methods specifically designed to limit generation of airborne asbestos particles.  All power 
operated tools used shall be provided with HEPA equipped filtered local exhaust ventilation.  

 
E. Upon removal of ACM from the substrate, the newly exposed surfaces shall be HEPA 

vacuumed and/or wet cleaned.  Surfaces must be thoroughly cleaned using necessary methods 
and any required solvents to completely remove any adhesive, mastic, etc.  

 
F. All removed material shall be placed into 6 mil plastic disposal bags or other suitable container 

upon detachment from the substrate.  Cleanup of accumulations of loose debris or waste shall 
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be performed whenever there is enough accumulation to fill a single bag or container and 
minimally at the end of each workshift.   

 
G. Large components shall be wrapped in two layers of 6 mil polyethylene sheeting.  Sharp 

components likely to tear disposal bags shall be placed in fiber drums or boxes and then 
wrapped with sheeting. 

 
H. Power or pressure washers are not permitted for asbestos removal or clean-up procedures 

unless approved in a Site-Specific Variance. 
 
I. All construction and demolition debris determined by the Environmental Consultant to be 

contaminated with asbestos shall be handled and disposed of as asbestos waste. 
 
J. The use of metal shovels, metal dust pans, etc. are not permitted inside the work area.   
 

3.08 EQUIPMENT AND WASTE CONTAINER DECONTAMINATION AND REMOVAL 
PROCEDURES 
A. External surfaces of contaminated containers and equipment shall be cleaned by wet cleaning 

and/or HEPA vacuuming in the Work Area before moving such items into the waste 
decontamination enclosure system airlock by persons assigned to this duty.  The persons in the 
Work Area shall not enter the airlock.  No gross removal operations are permitted when waste 
transfer is in progress.   

 
B. The containers and equipment shall be removed from the airlock by persons stationed in the 

washroom during waste removal operations.  The external surfaces of containers and 
equipment shall be cleaned a second time by wet cleaning. 

 
C. The cleaned containers of asbestos material and equipment are to be dried of any excessive 

pooled or beaded liquid, placed in uncontaminated 6 mil plastic bags or sheeting, as the item's 
physical characteristics demand, and sealed airtight. 

 
D. The clean re-containerized items shall be moved into the airlock that leads to the holding area.  

Workers in the washroom shall not enter this airlock. 
 
E. Containers and equipment shall be moved from the airlock and into the holding area by 

persons dressed in clean personal protective equipment, who have entered from the holding 
area.  

 
F. The cleaned containers of asbestos material and equipment shall be placed in water tight carts 

with doors or tops that shall be closed and secured.  These carts shall be held in the holding 
area pending removal.  The carts shall be wet cleaned and/or HEPA vacuumed at least once 
each day. 

 
G. The exit from the decontamination enclosure system shall be secured to prevent unauthorized 

entry. 
 
H. Where the waste removal enclosure is part of the personnel decontamination enclosure, waste 

removal shall not occur during shift changes or when otherwise occupied.  Precautions shall be 
taken to prevent short circuiting and cycling of air outward through the shower and clean 
room. 
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3.09 WORK AREA DECONTAMINATION, CLEANING, AND CLEARANCE PROCEDURES 
A. Following completion of gross abatement and after all accumulations of asbestos waste 

materials have been containerized, the following decontamination procedures shall be followed 
unless modified by a Site-Specific Variance.  

 
B. On completion of each type of asbestos abatement within these work area enclosures, a 

complete single clean of all surfaces in the entire area – ceiling, walls and floors - shall be 
performed by HEPA vacuuming and wet wiping. No final clearance air samples shall be 
required for each individual type of material abatement, until the last type of ACM, PACM or 
asbestos material is abated. Each intermediate completion shall include a visual inspection for 
completeness by the asbestos abatement contractor’s supervisor. Results of the visual 
inspection and time of intermediate completion shall be documented by the asbestos abatement 
contractor’s supervisor in the daily project log. 

 
C. Final Required Cleaning. A complete single clean of all surfaces in the entire area – ceiling, 

walls and floors, followed by a visual inspection as described in Subpart 56-9 shall be 
performed by HEPA vacuuming and wet wiping, after all abatement is complete. 

 
E. Final Clearance Air Samples. After the final cleaning and visual inspection requirements are 

completed and the final settling/drying period is observed, prior to dismantling the regulated 
abatement work area, Phase IIC final clearance air samples shall be collected and satisfactory 
clearance air results obtained as per Section 56-9.2 of this Part. 

 
3.10 TENT ENCLOSURES 

A. Tent enclosures may only be used where specifically permitted by Code Rule 56 or a Site-
Specific Variance issued by the NYS Department of Labor.   

 
B. The Contractor shall restrict access to the immediate area where tent removal procedures are 

taking place using barrier tape and/or construction barriers.  Caution signs shall be posted.   
 
C. Remote personnel and waste decontamination enclosures shall be constructed. Configuration 

shall be as required by Project size.  For tent enclosures with gross abatement of friable 
materials, a contiguous decontamination system shall be constructed, maintained and utilized, 
except for minor size tent enclosure work areas where a remote decontamination enclosure is 
permitted by Code Rule 56. 

 
D. The Work Area shall be precleaned.  All objects and equipment that will remain in the 

restricted area during abatement shall be sealed with two layers of six mil polyethylene and 
tape. 

 
E. The tent shall be a single use barrier constructed with a rigid frame and at least two layers of 

six mil polyethylene unless one layer of six mil polyethylene is otherwise permitted by Code 
Rule 56.  Tents with twenty (20) square feet or less of floor space or no gross removal of 
friable ACM shall be constructed of one (1) layer of six mil polyethylene and shall include 
walls, ceilings and a floor (except portions of walls, floors and ceilings that are the removal 
surface) with double folded seams.  All seams shall be sealed airtight using duct tape and/or 
spray adhesive.   

 
F. The tent shall be constructed with at least one airlock for worker/waste egress.   
 
G. A monometer shall be used for all OSHA Class I abatement. 
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H. Negative air shall be maintained at four (4) air changes per hour for non-friable and glovebag 

abatement tent enclosure work areas.  Eight (8) air changes shall be maintained for friable 
gross removal tent enclosure work areas.  In a Minor size abatement tent enclosure work area a 
HEPA vacuum may be used to maintain the required air changes.    

 
I. OSHA compliance air monitoring is required per section 1.09.  
 
J. ACM removal shall follow procedures defined in section 3.07.  
 
K. Waste material shall be placed in properly labeled 6 mil plastic bags or other appropriate 

containers.  The outside of the bags or containers shall be wet wiped and/or HEPA vacuumed 
and shall then be placed in a second bag/container before being transported to the waste 
storage container.  All transportation of waste bags and containers outside the Work Area shall 
be in watertight carts.  These carts shall be held in the holding area pending removal.  The carts 
shall be wet cleaned and/or HEPA vacuumed at least once each day. 

 
L. Following completion of gross abatement and after all accumulations of asbestos waste 

materials have been containerized, the following decontamination procedures shall be 
followed.  
1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and 

removed from the Work Area. 
2. All surfaces in the Work Area shall be wet cleaned.  A wet-purpose shop vacuum may 

be used to pick up excess liquid, and shall be decontaminated prior to removal from the 
Work Area.  

3. The Asbestos Project Monitor shall conduct a visual inspection of the Work Area for 
cleanliness and completion of abatement. 

4. After the waiting/settling and drying time requirements have elapsed, aggressive final 
clearance air sampling shall then be conducted by the Environmental Consultant.   

5. Upon receipt of satisfactory final clearance air sampling results, the tent shall be 
collapsed into itself, placed in suitable disposal bags, and transported to the waste 
decontamination enclosure.  Isolation and critical barriers shall then be removed. 

 
3.11 GLOVE BAG REMOVAL  

A. Glove bag removals may only be used as specifically permitted by Code Rule 56 or a Site-
Specific Variance issued by the NYS Department of Labor.  Glove bags may only be used on 
piping.   

 
B. In addition to conformance with applicable regulations and variances, glove bag removals are 

only permitted to be conducted within tent enclosures complying with these specifications.   
 
C. The Contractor shall restrict access to the immediate area where tent/glove bag removal 

procedures are taking place using barrier tape and/or construction barriers.  Caution signs shall 
be posted.   

 
D. Remote personnel and waste decontamination enclosures shall be constructed. Configuration 

shall be as required by Project size.  
 
E. Glove bag removals shall utilize commercially available glove bags of at least six mil 

thickness.  Use shall be in accordance with the manufacturer's instructions and the following 
minimum requirements: 
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1. The sides of the glove bag shall be cut to fit the size pipe being removed. Tools shall be 
inserted into the attached tool pocket.  

2. The glove bag shall be placed around the pipe and the open edges shall be folded and 
sealed with staples and duct tape.  The glove bag shall also be sealed at the pipe to form 
a tight seal.   

3. Openings shall be made in the glove bag for the wetting tube and HEPA vacuum hose.  
The opening shall be sealed to form a tight seal.   

4. All glove bags shall be smoke tested by the Asbestos Project Monitor under negative 
pressure using the HEPA vacuum before removal operations commence.   Glove bags 
that do not pass the smoke test shall be resealed and then retested.  

5. After first wetting the materials to be removed, removal may commence. ACM shall be 
continuously wetted.  After removal of the ACM, the piping shall be scrubbed or 
brushed so that no visible ACM remains.  Open ends of pipe insulation shall be 
encapsulated.   

6. After the piping is cleaned, the inside of the glove bag shall be washed down and the 
wetting tube removed.  Using the HEPA vacuum, the glove bag shall be collapsed and 
then twisted and sealed with tape with the ACM at the bottom of the bag.   

7. A disposal bag shall be placed around the glove bag that is then detached from the pipe.  
The disposal bag is then sealed and transported to the decontamination enclosure.   

 
F. After glove bag removals are complete, tent decontamination procedures shall be followed.   
 

 
3.12 RESTORATION OF UTILITIES, FIRESTOPPING, AND FINISHES 

A. After final clearance, remove locks and restore electrical and HVAC systems.  All temporary 
power shall be disconnected, power lockouts removed and power restored.  All temporary 
plumbing shall be removed. 

 
B. Finishes damaged by asbestos abatement activities including, but not limited to, plaster/paint 

damage due to duct tape and spray adhesives, and floor tile lifted due to wet or humid 
conditions, shall be restored prior to final payment. 
1. Finishes unable to be restored shall be replaced under this Contract. 
2. All foam and expandable foam products and materials used to seal Work Area openings 

shall be completely removed upon completion of abatement activities. 
 
A. All penetrations (including, but not limited to, pipes, ducts, etc.) through fire rated construction 

shall be firestopped using materials and systems tested in accordance with ASTM E814 on 
Projects where reinsulation is part of the required work. 

 
 
 
 
PART 4   DISPOSAL OF ASBESTOS WASTE 
 
4.01 TRANSPORTATION AND DISPOSAL SITE 

A. The Contractor's Hauler and Disposal Site shall be approved by the Owner. 
 
B. The Contractor shall give twenty-four (24) hour notification prior to removing any waste from 

the site.  Waste shall be removed from the site only during normal working hours unless 
otherwise specified.  No waste may be taken from the site unless the Contractor and 
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Environmental Consultant are present and the Environmental Consultant authorizes the release 
of the waste as described herein. 

 
C. All waste generated as part of the asbestos project shall be removed from the site within ten 

(10) calendar days after successful completion of all asbestos abatement work. 
 
D. Upon arrival at the Project Site, the Hauler must possess and present to the Environmental 

Consultant a valid New York State Department of Environmental Conservation Part 364 
Asbestos Hauler's Permit.  The Environmental Consultant may verify the authenticity of the 
hauler's permit with the proper authority. 

 
E. The Hauler, with the Contractor and the Environmental Consultant, shall inspect all material in 

the transport container prior to taking possession and signing the Asbestos Waste Manifests.  
 
F. Unless specifically approved by the Owner, the Contractor shall not permit any off-site 

transfers of the waste or allow the waste to be transported or combined with any other off-site  
 asbestos material.  The Hauler must travel directly to the disposal site as identified on the 

notifications with no unauthorized stops.   
 

4.02 WASTE STORAGE CONTAINERS 
A. All waste containers shall be fully enclosed and lockable (i.e. enclosed dumpster, trailer, etc.).  

No open containers will be permitted on-site (i.e. open dumpster with canvas cover, etc.) 
unless specifically permitted by a Site Specific Variance.  When asbestos contaminated waste 
must be kept on the work site overnight or longer, it shall be double bagged and stored in 
accordance with Federal, State, and local laws. 

 
B. The Environmental Consultant shall verify that the waste storage container and/or truck tags 

(license plates) match that listed on the New York State Department of Environmental 
Conservation Part 364 permit. Any container not listed on the permit shall be removed from 
the site immediately. 

 
C. The container shall be plasticized and sealed with two (2) layers of 6 mil polyethylene. Once 

on site, it shall be kept locked at all times, except during load out.  The waste container shall 
not be used for storage of equipment or contractor supplies.  

 
D. While on-site, the container shall be labeled with EPA Danger signage:  

DANGER 
CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 
CANCER AND LUNG DISEASE HAZARD 

 
E. The New York State Department of Environmental Conservation Asbestos Hauler's Permit 

number shall be stenciled on both sides and back of the container. 
 
F. The container is not permitted to be loaded unless it is properly plasticized, has the appropriate 

danger signage affixed, and has the permit number appropriately stenciled on the container. 
 
G. Before an enclosed container is removed from the Project Site for transportation to the 

Disposal Site, a seal will be placed on the door(s) of the container by the Environmental 
Consultant.  The door(s) shall also be locked.  The seals and locks shall be removed at the 
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Disposal Site by the operator of the Disposal Facility and the seals shall be returned by the 
Disposal Facility to the Contractor. 

 
H. If a lined and sealed open-top container is used pursuant to a Site-Specific Variance, a seal is 

not required.  
 
I. The Owner may initiate random checks at the Disposal Site to ensure that the procedures 

outlined herein are complied with. 
 
4.03 OWNER’S AND HAULER'S ASBESTOS WASTE MANIFESTS 

A. The Hauler's Manifest shall be completed by the Contractor and verified by the Environmental 
Consultant that all the information and amounts are accurate and the proper signatures are in 
place. 

 
C. The Manifest shall have the appropriate signatures of the Environmental Consultant, the 

Contractor, and the Hauler representatives prior to any waste being removed from the site.   
 
D. Copies of the completed Hauler's Manifest shall be retained by the Environmental Consultant 

and the Contractor and shall remain on site for inspection. 
 
E. Upon arrival at the Disposal Site, the Hauler's Manifest shall be signed by the Disposal Facility 

operator to certify receipt of ACM covered by the manifest. 
 
F. The Disposal Facility operator shall return the original the Hauler's Manifest and the container 

seals to the Contractor. 
 

G. The Contractor shall forward copies of the Hauler's Manifest and the container seals to the 
Environmental Consultant within 14 days of the waste container being removed from the site.  
Failure to do so may result in payment being withheld from the Contractor.  

 
H. Originals of all waste disposal manifests, seals, and disposal logs shall be submitted by the 

Contractor to the Owner with the final close-out documentation. 
 

END OF SECTION 02 82 00 
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PART 1   GENERAL 
 
1.01 SCOPE OF WORK 
A. This asbestos abatement Project will consist of the removal and disposal of asbestos containing 
materials (ACM) and Presumed ACM (PACM) regarding the Bond Projects Phase 2 at the Nanuet High 
School, 103 Church Street, Nanuet, NY as indicated in the asbestos removal plans. 

 
B. The work shall include but not be limited to the removal of the below asbestos-containing materials 
(See Attachment 1 - project drawings HS-ASB2, HS-ASB3, HS-ASB4 and HS-ASB5 for types, locations 
and approximate quantities per Green Path Environmental, Inc's asbestos survey reports dated March 14, 
2022, September 29, 2021 [classroom survey] and supplemental asbestos survey report dated June 14, 
2022).  The asbestos abatement removal procedure will be in accordance with 12 NYCRR Part 56 - 8.6 for 
all interior work and 12 NYCRR Part 56 - 11.6 for all exterior work. 
 

Nanuet High School – Storefront (Interior and Exterior), Exterior Façade, Security Foyer Roof,  
       Interior Science Wing and 2nd Floor Mechanical Room 

 

Location Material 
Estimated 
Quantity 

Interior Storefront 
(Security vestibule)   

White Caulking to metal frame and ceramic 
tile (horizontal and vertical) 

1 Square Feet 

Exterior Storefront Frame 
 (Security vestibule)  

Beige Caulking to metal frame  
(horizontal) and metal frame to  

brick wall (vertical)
10 Square Feet 

Exterior Storefront above 
Window Soffit  

 (Security vestibule)  
Gray Transite Panels 60 Square Feet 

Exterior Facade (all sides) 
Wall Waterproofing Black Tar Paper 

Behind Bricks and Behind Lintels 
215 Square Feet 

Exterior Façade (all sides)  
 

Exterior Frame Black Caulking 206 Square Feet 

Science Wing -  
Classrooms 206, 214, 230 - 235 

Chalkboard Adhesive 56 Square Feet 

Science Classroom 206/207 Floor Tiles with Associated Mastic  1020 Square Feet 

Science Classroom 206/207 Cove Base with Adhesive Glue 42 Square Feet 

Science Classroom 214 Floor Tiles with Associated Mastic  721 Square Feet 

Science Classroom 214 Cove Base with Adhesive Glue 27 Square Feet 

Mechanical Room – 2nd Floor 
Spot Abatement of 2 posts that will be 

tie/bolt into the existing beam 
2 Square Feet 

Security foyer roof 4th layer brown rigid insulation 300 Square Feet 

  
 TOTAL ACM 2660 SF 

 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET HIGH SCHOOL BOND PROJECTS PHASE 2                                                                        
KSQ DESIGN PROJECT NO. 2111005.00 
 
SECTION 02 82 00 – Asbestos Abatement Specification 

        BID SET ISSUANCE

DECEMBER 15, 2022 

 

 
KSQ ARCHITECTS PC 

02 82 00 - 2 

C. The Contractor shall be aware of all conditions of the Project and is responsible for 
verifying quantities and locations of all Work to be performed.  Failure to do so shall not 
relieve the Contractor of its obligation to furnish all labor and materials necessary to 
perform the Work.  

 
D. All Work shall be performed in strict accordance with the Project Documents and all 

governing codes, rules, and regulations.  Where conflicts occur between the Project 
Documents and applicable codes, rules, and regulations, the more stringent shall apply. 

 
E. Working hours shall be as required and approved by the Owner.  Asbestos abatement activities 

including, but not limited to, work area preparation, gross removal activities, cleaning 
activities, waste removal, etc. may need to be performed during ‘off-hours’ (including nights 
and weekends).  In addition, multiple mobilizations may be required to perform the work 
identified in this project.   The Contractor shall coordinate and schedule all Work with the 
facility and Owner’s representative. 

1.02 SPECIAL JOB CONDITIONS 
A. Any special job conditions are described below. 
 

1. The contractor shall field verify the amount of ACM and familiarize himself in all 
variable field conditions in the building before the submission of their bid. See 
drawings (HS-ASB2, HS-ASB3, HS-ASB4 & HS-ASB5) for locations, types and 
approximate quantities.   

2. Abatement activities shall be performed during weekdays and weekends and as permitted 
by owner. 

3. The abatement contractor is responsible for filing and acquiring all notifications and 
variances in connection with this abatement work. 

4. Any waste transported through the building shall use canvas carts covered and lined with 
plastic sheeting.  

5. The contractor shall notify the local Fire Department of any obstruction to the outside 
leading to the exit stair, obstruction to any fire rated corridor and disengagement or 
obstruction to any exit signage or lighting system.  

6. All connections/disconnections to existing electrical panels, fixtures, etc. shall be 
conducted by a licensed electrician/restricted asbestos handler. 

7. Temporary water and power connections to internal sources shall be extended at ceiling 
level and disconnected when not in use. 

8. The contractor shall assume that all components in direct contact with concealed and 
exposed ACM and/or assumed ACM is contaminated and is to be disposed of as ACM-
containing waste.  In lieu of disposing these materials as such, the contractor may opt to 
decontaminate these components if they are non-porous, and dispose of as regular C&D 
waste at no additional cost to the authority. 

9. The asbestos contractor shall be responsible for protecting all areas (floor and fixed items) 
around the containment. 

10. The asbestos contractor shall be responsible for all repairs to finish surfaces which are 
damaged during the course of the abatement work which are not included in the proposed 
scope of work. 

11. Abatement will take place in the identified work areas separately and sequentially unless 
approved otherwise by the Owner. 
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1.03 PERMITS AND COMPLIANCE 

A. The Contractor shall assume full responsibility and liability for compliance with all applicable 
Federal, State, and local laws, rules, and regulations pertaining to Work practices, protection of 
Workers, authorized visitors to the site, persons, and property adjacent to the Work. 

 
B. Perform asbestos related Work in accordance with New York State Industrial Code Rule 56 

(herein referred to as Code Rule 56), 40 CFR 61, and 29 CFR 1926.  Where more stringent 
requirements are specified, adhere to the more stringent requirements. 

  
C. The Contractor must maintain current licenses pursuant to New York State Department of 

Labor and Department of Environmental Conservation for all Work related to this Project, 
including the removal, handling, transport, and disposal of asbestos containing materials.   

 
E. The Contractor must have and submit proof upon request that any persons employed by the 

Contractor to engage in or supervise Work on any asbestos Project have a valid NYS asbestos 
handling certificate pursuant to Code Rule 56. 

   
F. Failure to adhere to the Project Documents shall constitute a breach of the Contract and the 

Owner shall have the right to and may terminate the Contract provided, however, the failure of 
the Owner to so terminate shall not relieve the Contractor from future compliance. 

 
1.04 SUBMITTALS 

A. Pre-Work Submittals:  Within 7 days prior to the pre-construction conference, the Contractor 
shall submit 3 copies of the documents listed below, with 1 copy going directly to the Owner’s 
representative for review and approval prior to the commencement of asbestos abatement 
activities: 
1. Contractor license issued by New York State Department of Labor. 
2. A list of Projects performed within the past two (2) years and include the dollar value of 

all Projects.  Provide Project references to include Owner, consultant, and air 
monitoring firm's name, contact persons, address, and phone number. 

3. Progress Schedule: 
a. Show the complete sequence of abatement activities and the sequencing of Work 

within each building or building section.   
b. Show the dates for the beginning and completion of each major element of Work 

including substantial completion dates for each Work Area, building, or phase. 
4.  Project Notifications:  As required by Federal and State regulatory agencies together 

with proof of transmittal (i.e. certified mail return receipt). 
5.  Building Occupant Notification: As required by regulatory agencies.    
6.  Abatement Work Plan:  Provide plans that clearly indicate the following: 

a. All Work Areas/containments numbered sequentially. 
b. Locations and types of all decontamination enclosures. 
c. Entrances and exits to the Work Areas/containments. 
d. Type of abatement activity/technique for each Work Area/containment. 
e. Number and location of negative air units and exhaust.  Also provide calculations 

for determining number of negative air pressure units. 
f. Proposed location and construction of storage facilities and field office. 
g. Location of water and electrical connections to building services. 
h. Waste transport routes through the building to the waste storage container.  
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7. Disposal Site/Landfill Permit from applicable regulatory agency. 
8. NYS Department of Environmental Conservation Waste Transporter Permit.   

 
B. On-Site Submittals: Refer to Part 3.01.C for all submittals, documentation, and postings 

required to be maintained on-site during abatement activities. 
 
C. Project Close-out Submittals: Within 30 days of the completion of each abatement phase, the 

Contractor shall submit 4 copies of the documents listed below.  One set of the documents 
shall be transmitted to the Facility and one set to the Owner’s representative for review and 
approval prior to the Contractor’s final payment.  
1. Originals of all waste disposal manifests, seals, and disposal logs.   
2. OSHA compliance air monitoring records conducted during the Work. 
3. Daily progress log, including the entry/exit log.  
4. A list of all Workers used in the performance of the Project, including name, social 

security number, NYS DOL certification number and type of certification (i.e. 
supervisor, asbestos handler, etc.). 

5. For each Worker used in the performance of the Project, submit the Worker’s 
Acknowledgment Statement. 

6. Disposal Site/Landfill Permit from applicable regulatory agency. 
7. Project notifications, amended notifications and any Variances. 

 
1.05 PRE-CONSTRUCTION CONFERENCE 

A. Prior to start of preparatory Work under this Contract, the Contractor shall attend a pre-
construction conference attended by Owner, Facility Personnel, and Green Path 
Environmental, Inc (Environmental Consultant).   

 
B. Agenda for this conference shall include but not necessarily be limited to: 

1. Contractor's scope of Work, Work plan, and schedule to include number of workers and 
shifts. 

2. Contractor's safety and health precautions including protective clothing and equipment 
and decontamination procedures. 

3. Environmental Consultant's duties, functions, and authority.  
4. Contractor's Work procedures including: 

a. Methods of job site preparation and removal methods. 
b. Respiratory protection. 
c. Disposal procedures. 
d. Cleanup procedures. 
e. Fire exits and emergency procedures. 

5. Contractor’s required pre-work and on-site submittals, documentation, and postings.  
6. Contractor's plan for twenty-four (24) hour Project security both for prevention of theft 

and for barring entry of unauthorized personnel into Work Areas. 
7. Temporary utilities. 
8. Handling of furniture and other moveable objects. 
9. Storage of removed asbestos containing materials. 
10. Waste disposal requirements and procedures, including use of the Owner supplied waste 

manifest and container seals. 
 

C. In conjunction with the conference the Contractor shall accompany the Owner and 
Environmental Consultant on a pre-construction walk-through documenting existing condition 
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of finishes and furnishings, reviewing overall Work plan, location of fire exits, fire protection 
equipment, water supply and temporary electric tie-in. 

 
1.06 APPLICABLE STANDARDS AND REGULATIONS 

A. The Contractor shall comply with the following codes and standards, except where more 
stringent requirements are shown or specified: 

 
B. Federal Regulations: 

1. 29 CFR 1910.1001, "Asbestos" (OSHA) 
2. 29 CFR 1910.1200, "Hazard Communication" (OSHA) 
3. 29 CFR 1910.134, "Respiratory Protection" (OSHA) 
4. 29 CFR 1910.145, "Specification for Accident Prevention Signs and Tags" (OSHA) 
5. 29 CFR 1926, "Construction Industry" (OSHA) 
6. 29 CFR 1926.1101, "Asbestos, Tremolite, Anthophyllite, and Actinolite" (OSHA) 
7. 29 CFR 1926.500 "Guardrails, Handrails and Covers" (OSHA) 
8. 40 CFR 61, Subpart A, "General Provisions" (EPA) 
9. 40 CFR 61, Subpart M, "National Emission Standard for Asbestos" (EPA) 
10. 49 CFR 171-172, Transportation Standards (DOT) 
 

C. New York State Regulations: 
1. 12 NYCRR, Part 56, "Asbestos", Industrial Code Rule 56 (DOL) (amended March 21, 

2007). 
2. 6 NYCRR, Parts 360, 364, Disposal and Transportation (DEC)  
3. 10 NYCRR, Part 73, "Asbestos Safety Program Requirements" (DOH) 

 
D. Standards and Guidance Documents: 

1. American National Standard Institute (ANSI) Z88.2-80, Practices for Respiratory 
Protection 

2. ANSI Z9.2-79, Fundamentals Governing the Design and Operation of Local Exhaust 
Systems 

3. EPA 560/585-024, Guidance for Controlling Asbestos Containing Materials in 
Buildings (Purple Book)  

4. EPA 530-SW-85-007, Asbestos Waste Management Guidance 
5. ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos Abatement 

Projects.” 
 
1.07 NOTICES 

A. The Contractor shall provide notification of intent to commence asbestos abatement activities 
as indicated below. 
1. At least ten (10) Working days prior to beginning abatement activities, send written 

notification to: 
U.S. Environmental Protection Agency 
National Emissions Standards for Hazardous Air Pollutants (NESHAPS) Coordinator 
26 Federal Plaza 
New York, NY 10007  

2. At least ten (10) days prior to beginning abatement activities send written notification 
to: 
New York State Department of Labor  
Division of Safety and Health, Asbestos Control Program.   
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State Office Campus  
Building 12 - Room 454 
Albany, NY  12240 

  
B. The Contractor is required to send notifications to regulatory agencies via mail or package 

delivery service that will provide proof of delivery and receipt. 
 
C. The Contractor shall be responsible for maintaining current project filings with regulatory 

agencies for the duration of the project. 
 
D. The Contractor shall post and/or provide Building Occupant Notification at least 10 days prior 

to beginning abatement activities as required by Code Rule 56.   
 

1.08 PROJECT MONITORING AND AIR SAMPLING 
A. The Owner has engaged the services of Green Path Environmental, Inc (Environmental 

Consultant) who shall serve as the Owner's Representative in regard to the performance of the 
asbestos abatement Project and provide direction as required throughout the entire abatement 
Project period. 

 
B. The Contractor is required to ensure cooperation of its personnel with the Consultant for the air 

sampling and Project monitoring functions described in this section.  The Contractor shall 
comply with all direction given by the Consultant during the course of the Project.  

 
C. The Consultant shall provide the following administrative services:  
 

1. Review and approve or disapprove all submittals, shop drawings, schedules, and 
samples.  

2. Assure that all notifications to governmental agencies by the Contractor are submitted in 
a timely manner and are correct in content.  

 
D. The Consultant shall staff the Project with a trained and certified person (s) to act on the 

Owner's behalf at the job site.  This individual shall be designated as the Abatement Project 
Monitor (APM). 
1. The APM shall be on-site at all times the Contractor is on-site.  The Contractor shall not 

be permitted to conduct any Work unless the APM is on-site (except for inspection of 
barriers and negative air system during non-working days). 

2. The APM shall have the authority to direct the actions of the Contractor verbally and in 
writing to ensure compliance with the Project documents and all regulations.  The APM 
shall have the authority to Stop Work when gross Work practice deficiencies or unsafe 
practices are observed, or when ambient fiber concentrations outside the removal area 
exceed .01 f/cc or background level. 
a. Such Stop Work order shall be effective immediately and remain in effect until 

corrective measures have been taken and the situation has been corrected. 
b. Standby time required to resolve the situation shall be at the Contractor's expense. 

3. The APM shall provide the following services: 
a. Inspection of the Contractor's Work, practices, and procedures, including 

temporary protection requirements, for compliance with all regulations and 
Project specifications.   
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b. Provide abatement Project air sampling as required by applicable regulations 
(NYS, AHERA) and the Owner.  Sampling will include background, work area 
preparation, asbestos handling, and final cleaning and clearance air sampling.  

c. Verify daily that all Workers used in the performance of the Project are certified 
by the appropriate regulatory agency. 

d. Monitor the progress of the Contractor's Work, and report any deviations from 
the schedule to the Owner. 

e. Monitor, verify, and document all waste load-out operations.  
f. Verify that the Contractor is performing personal air monitoring daily, and that 

results are being returned and posted at the site as required. 
g. The APM shall maintain a log on site that documents all project related and 

Consultant and Contractor actions, activities, and occurrences.  
 

4. The following minimum inspections shall be conducted by the APM. Additional 
inspections shall be conducted as required by Project conditions.  Progression from one 
phase of Work to the next by the Contractor is only permitted with the written approval 
of the APM. 
a. Pre-Construction Inspection:  The purpose of this inspection is to verify the 

existing conditions of the Work Areas and to document these conditions.  
b. Pre-Commencement Inspection:  The purpose of this inspection is to verify the 

integrity of each containment system prior to disturbance of any asbestos 
containing material.  This inspection shall take place only after the Work Area is 
fully prepped for removal. 

c. Work Inspections:  The purpose of this inspection is to monitor the Work 
practices and procedures employed on the Project and to monitor the continued 
integrity of the containment system.  Inspections within the removal areas shall  

 be conducted by the APM during all preparation, removal, and cleaning activities 
at least twice every Work shift.  Additional inspections shall be conducted as 
warranted. 

d. Pre-Encapsulation Inspection:  The purpose of this inspection is to ensure the 
complete removal of Asbestos Containing Material (ACM), from all surfaces in 
the Work Area prior to encapsulation.  

e. Visual Clearance Inspection:  The purpose of this inspection is to verify that: all 
materials in the scope of work have been properly removed; no visible asbestos 
debris/residue remains; no pools of liquid or condensation remains; and all 
required cleanings are complete.   This inspection shall be conducted before final 
air clearance testing. 

f. Post-Clearance Inspection:  The purpose of this inspection is to ensure the 
complete removal of ACM, including debris, from the Work Area after 
satisfactory final clearance sampling and removal of all isolation and critical 
barriers and equipment from the Work Area. 

g. Punch List Inspection:  The purpose of this inspection is to verify the Contractor's 
certification that all Work has been completed as contracted and the existing 
condition of the area prior to its release to the Owner. 

 
E. The Consultant shall provide abatement Project air sampling and analysis as required by 

applicable regulations (New York State and/or AHERA).  Sampling will include background, 
work area preparation, asbestos handling, and final cleaning and clearance air sampling. 
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1. Unless otherwise required by applicable regulations, the Consultant shall have samples 
analyzed by Phase Contrast Microscopy (PCM).  Results shall be available within 24 
hours of completion of sampling. 

2. Samples shall be collected as required by applicable regulations (New York State and/or 
AHERA) and these specifications.  If Transmission Electron Microscopy (TEM) 
clearance air sampling is utilized by the owner, the clearance criteria and sampling 
protocols must be in compliance with AHERA.  If PCM air sample analysis results 
exceed the satisfactory clearance criteria, then TEM analysis of the entire set of 
clearance air samples may be used, provided that a standard NIOSH/ELAP accepted 
laboratory analysis method is utilized that shall report each air sample result in fibers 
per cubic centimeter.   

3. If the air sampling during any phase of the abatement project reveals airborne fiber 
levels at or above .01 fibers/cc or the established background level, whichever is greater, 
outside the regulated Work Area, Work shall stop immediately and corrective measures 
required by Code Rule 56 shall be initiated.  Notify all employers and occupants in 
adjacent areas.  The Contractor shall bear the burden of any and all costs incurred by 
this delay. 

4. The Environmental Consultant shall submit copies of all elevated air sampling results 
collected during abatement and all final air clearance results to the Commissioner of 
Labor.  

 
1.09 CONTRACTOR AIR SAMPLING 

A. In addition to the requirements of OSHA 1926.1101, the Contractor shall be required to 
perform personal air monitoring every Work shift in each Work Area during which abatement 
activities occur in order to determine that appropriate respiratory protection is being worn and 
utilized. 

 
B. The Contractor shall conduct air sampling that is representative of both the 8-hour time 

weighted average and 30-minute short-term exposures to indicate compliance with the 
permissible exposure and excursion limits. 

 
C. The Contractor's laboratory analysis of air samples shall be conducted by an NYS DOH ELAP 

approved laboratory.   
 
D. Results of personnel air sample analyses shall be available, verbally, within twenty-four (24) 

hours of sampling and shall be posted upon receipt.  Written laboratory reports shall be 
delivered and posted at the Work site within five (5) days.  Failure to comply with these 
requirements may result in all work being stopped until compliance is achieved.  

 
1.10 PROJECT SUPERVISOR 

A. The Contractor shall designate a full-time Project Supervisor who shall meet the following 
qualifications:  
1. The Project Supervisor shall hold New York State certification as an Asbestos 

Supervisor.   
2. The Project Supervisor shall meet the requirements of a "Competent Person" as defined 

by OSHA 1926.1101 and shall have a minimum of one year experience as a supervisor.  
3. The Project Supervisor must be able to speak, read, and write English fluently, as well 

as communicate in the primary language of the Workers. 
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B. If the Project Supervisor is not on-site at any time whatsoever, all Work shall be stopped.  The 
Project Supervisor shall remain on-site until the Project is complete.  The Project Supervisor 
cannot be removed from the Project without the written consent of the Owner and the 
Environmental Consultant.  The Project Supervisor shall be removed from the Project if so 
requested by the Owner.  

 
C. The Project Supervisor shall maintain the bound Daily Project Log that also includes the 

entry/exit logs as required by New York State Department of Labor and section 2.03 of the 
specifications and the Waste Disposal Log required by section 4.04 of the specifications. 

 
D. The Project Supervisor shall be responsible for the performance of the Work and shall 

represent the Contractor in all respects at the Project site.  The Supervisor shall be the primary 
point of contact for the Asbestos Project Monitor. 

 
1.11 MEDICAL REQUIREMENTS 

A. Before exposure to airborne asbestos fibers, provide Workers with a comprehensive medical 
examination as required by 29 CFR 1910.1001, and 29 CFR 1926.1101. 
1. This examination is not required if adequate records show the employee has been 

examined as required by 29 CFR 1910.1001, and 29 CFR 1926.1101 within the past 
year. 

2. The same medical examination shall be given on an annual basis to employees engaged 
in an occupation involving asbestos fibers and within thirty (30) calendar days before or 
after the termination of employment in such occupations. 

 
1.12 TRAINING 

A. As required by applicable regulations, prior to assignment to asbestos Work instruct each 
employee with regard to the hazards of asbestos, safety and health precautions, and the use and 
requirements of protective clothing and equipment. 

 
B. Establish a respirator program as required by ANSI Z88.2 and 29 CFR 1910.134, and 29 CFR 

1926.1101.  Provide respirator training and fit testing. 
 
1.13 RESPIRATORY PROTECTION 

A. Select respirators from those approved by the Mine Safety and Health Administration 
(MSHA), and the National Institute for Occupational Safety and Health (NIOSH), Department 
of Health and Human Services. 

 
B. Respirators shall be individually fit-tested to personnel under the direction of an Industrial 

Hygienist on a yearly basis.  Fit-tested respirators shall be permanently marked to identify the 
individual fitted, and use shall be limited to that individual.  Fit-test records shall be 
maintained on site for each employee. 

 
C. Where fiber levels permit, and in compliance with regulatory requirements, half-faced 

respirators are the minimum allowable respiratory protection permitted to be utilized during 
gross removal operations of OSHA Class I or OSHA Class II ACM. 

 
D. No respirators shall be issued to personnel without such personnel participating in a respirator 

training program. 
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E. High Efficiency Particulate Air (HEPA) respirator filters shall be approved by NIOSH and 
shall conform to the OSHA requirements in 29 CFR 1910.134 and 29 CFR 1926.1101. 

 
F. A storage area for respirators shall be provided by the Contractor in the clean room side of the 

personnel decontamination enclosure where they will be kept in a clean environment. 
 
G. The Contractor shall provide and make available a sufficient quantity of respirator filters so 

that filter changes can be made as necessary during the work day.  Filters will be removed and 
discarded during the decontamination process.  Filters cannot be reused.  Filters must be 
changed if breathing becomes difficult. 

 
H. Filters used with negative pressure air purifying respirators shall not be used any longer than 

one eight (8) hour work day. 
 
I. Any authorized visitor, Worker, or supervisor found in the Work Area not wearing the required 

respiratory protection shall be removed from the Project site and not be permitted to return. 
 
J. The Contractor shall have at least two (2) half-faced respirators stored on site designated for 

authorized visitors use.  Appropriate respirator filters for authorized visitors shall be made 
available by the Contractor. 

 
1.14 DELIVERY AND STORAGE 

A. Deliver all materials to the job site in original packages with containers bearing manufacturer's 
name and label. 

 
B. Store all materials at the job site in a suitable and designated area. 

1. Store materials subject to deterioration or damage away from wet or damp surfaces and 
under cover. 

1. Protect materials from unintended contamination and theft. 
2. Storage areas shall be kept clean and organized.  
 

C. Remove damaged or deteriorated materials from the job site.  Materials contaminated with 
asbestos shall be disposed of as asbestos debris as herein specified. 

 
1.15 TEMPORARY UTILITIES 

A. Shut down and lock out all electrical power to the asbestos Work Areas. 
 
B. Provide temporary 120–240-volt, single phase, three wire, 100-amp electric service with 

Ground Fault Circuit Interrupters (GFCI) for all electric requirements within the asbestos 
Work Area. 
1. Where available, obtain from Owner's existing system.  Otherwise provide power from 

other sources (i.e. generator).  
2. Provide temporary wiring and "weatherproof" receptacles in sufficient quantity and 

location to serve all HEPA equipment and tools. 
3. Provide wiring and receptacles as required by the Environmental Consultant for air 

sampling equipment. 
4. All power to the Work Area shall be brought in from outside the area through GFCI's at 

the source. 
 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET HIGH SCHOOL BOND PROJECTS PHASE 2                                                                        
KSQ DESIGN PROJECT NO. 2111005.00 
 
SECTION 02 82 00 – Asbestos Abatement Specification 

        BID SET ISSUANCE

DECEMBER 15, 2022 

 

 
KSQ ARCHITECTS PC 

02 82 00 - 11 

C. Provide temporary lighting with "weatherproof" fixtures for all Work Areas including 
decontamination chambers. 
1. The entire Work Area shall be kept illuminated at all times. 
2. Provide lighting as required by the Environmental Consultant for the purposes of 

performing required inspections.  
 

D. All temporary devices and wiring used in the Work Area shall be capable of decontamination 
procedures including HEPA vacuuming and wet-wiping. 

 
E. Utilize domestic water service, if available, from Owner's existing system.  Provide hot water 

heaters with sufficient capacity to meet Project demands.  
 

END OF PART 1 
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PART 2   PRODUCTS 
 
2.01 PROTECTIVE CLOTHING 

A. Provide personnel utilized during the Project with disposable protective whole body clothing, 
head coverings, gloves and foot coverings. Provide disposable plastic or rubber gloves to 
protect hands.  Cloth gloves may be worn inside the plastic or rubber for comfort, but shall not 
be used alone.  Make sleeves secure at the wrists and make foot coverings secure at the ankles 
by the use of tape, or provide disposable coverings with elastic wrists or tops. 

 
B. Provide sufficient quantities of protective clothing to assure a minimum of four (4) complete 

disposable outfits per day for each individual performing abatement Work. 
 
C. Eye protection and hard hats shall be provided and made available for all personnel entering 

any Work Area. 
 

C. Authorized visitors shall be provided with suitable protective clothing, headgear, eye protection, and 
footwear whenever they enter the Work Area. 
 
 
2.02 SIGNS AND LABELS 

A. Provide warning signs and barrier tapes at all approaches to asbestos Work Areas.  Locate 
signs at such distance that personnel may read the sign and take the necessary protective steps 
required before entering the area. 
1. Provide danger signs in vertical format conforming to 29 CFR 1926.1101, minimum 

20" x 14" displaying the following legend. 
DANGER 

ASBESTOS CANCER AND LUNG DISEASE 
HAZARD 

AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE CLOTHING 

ARE REQUIRED IN THIS AREA 
 

2. Provide 3" wide yellow barrier tape printed with black lettered, "DANGER ASBESTOS 
REMOVAL".  Locate barrier tape across all corridors, entrances and access routes to 
asbestos Work Area.  Install tape 3' to 4' AFF. 

 
B. Provide asbestos danger labels affixed to all asbestos materials, scrap, waste, debris and other 

products contaminated with asbestos. 
1. Provide asbestos danger labels of sufficient size to be clearly legible, displaying the 

following legend: 
DANGER 

CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 
 

2. Provide the following asbestos labels, of sufficient size to be clearly legible, for display 
on waste containers (bags or drums) which will be used to transport asbestos 
contaminated material in accordance with United States Department of Transportation 
49 CFR Parts 171 and 172: (Note: Include “RQ” for friable asbestos waste only.) 
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RQ, (WASTE) ASBESTOS, 9, NA2212, PGIII 
 

3. Generator identification information shall be affixed to each waste container indicating 
the following printed in indelible ink:  

Generator Name  
Facility Name  
Facility Address  

 
2.03 DAILY PROJECT LOG  

A. Provide a Daily Project Log.  The log shall contain on title page the Project name, name, 
address and phone number of Owner; name, address and phone number of Environmental 
Consultant; name, address and phone number of Abatement Contractor; emergency numbers 
including, but not limited to local Fire/Rescue department and all other New York State 
Department of Labor requirements. 

 
B. All entries into the log shall be made in non-washable, permanent ink and such pen shall be 

strung to or otherwise attached to the log to prevent removal from the log-in area.  Under no 
circumstances shall pencil entries be permitted. 

 
C. All persons entering and exiting the Work Area shall sign the log and include name, title, work 

performed and time. 
 
D. The Project Supervisor shall document all Work performed daily and note all inspections 

required by Code Rule 56, i.e. testing and inspection of barriers and enclosures. 
 
2.04 SCAFFOLDING AND LADDERS 

A. Provide all scaffolding and/or staging as necessary to accomplish the Work of this Contract.  
Scaffolding may be of suspension type or standing type such as metal tube and coupler, tubular 
welded frame, pole or outrigger type or cantilever type.  The type, erection and use of all 
scaffolding and ladders shall comply with all applicable OSHA construction industry 
standards. 

 
B. Provide scaffolding and ladders as required by the Environmental Consultant for the purposes 

of performing required inspections. 
 
2.05 SURFACTANT (AMENDED WATER) 

A. Wet all asbestos-containing materials prior to removal with surfactant mixed and applied in 
accordance with manufacturer's printed instructions. 

 
2.06 ENCAPSULANT 

A. Encapsulant shall be tinted or pigmented so that application when dry is readily discernible.  
 

B. The encapsulant solvent or vehicle shall not contain a volatile hydrocarbon. 
 
2.07 DISPOSAL BAGS, DRUMS, AND CONTAINERS 

A. Provide 6 mil polyethylene disposal bags printed with asbestos caution labels.  Bags shall also 
be imprinted with U.S. Department of Transportation required markings.  
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B. Provide 30- or 55-gallon capacity fiber, plastic, or metal drums capable of being sealed air and 
water tight if asbestos waste has the potential to damage or puncture disposal bags.  Affix 
asbestos caution labels on lids and at one-third points around drum circumference to assure 
ready identification. 

 
C. Containers and bags must be labeled accordance with 40 CFR Part 61 NESHAPS and Code 

Rule 56.  When the bags/containers are moved to the lockable hardtop dumpster from the 
waste decontamination system washroom, the bags must also be appropriately labeled with the 
date they are moved on the bag/container in waterproof markings.  

 
D. Labeled ACM waste containers or bags shall not be used for non-ACM waste or trash.  Any 

material placed in labeled containers or bags, whether turned inside out or not shall be handled 
and disposed of as ACM waste. 

 
2.08 HEPA VACUUM EQUIPMENT 

A. All dry vacuuming performed under this contract shall be performed with High Efficiency 
Particulate Absolute (HEPA) filter equipped industrial vacuums conforming to ANSI Z9.2. 

 
B. Provide tools and specialized equipment including scraping nozzles with integral vacuum 

hoods connected to a HEPA vacuum with flexible hose. 
 

2.09 POWER TOOLS 
A. Any power tools used to drill, cut into, or otherwise disturb asbestos material shall be 

manufacturer equipped with HEPA filtered local exhaust ventilation. 
 
2.10 POLYETHYLENE SHEETING 

A. All polyethylene (plastic) sheeting used on the Project (including but not limited to sheeting 
used for critical and isolation barriers, fixed objects, walls, floors, ceilings, waste container) 
shall be at least 6 mil fire retardant sheeting. 

 
B. Decontamination enclosure systems shall utilize at least 6 mil opaque fire-retardant plastic 

sheeting.  At least 2 layers of 6 mil reinforced fire-retardant plastic sheeting shall be used for 
the flooring. 

 
END OF PART 2 
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PART 3   EXECUTION 
 
3.01 GENERAL REQUIREMENTS 

A. Should visible emissions or water leaks be observed outside the Work Area, immediately stop 
Work and institute emergency procedures per Code Rule 56.  Should there be elevated fiber 
levels outside the Work Area, immediately stop Work, institute emergency procedures per 
Code Rule 56, and notify all employers and occupants in adjacent areas.  All costs incurred in 
decontaminating such non-Work Areas and the contents thereof shall be borne by the 
Contractor, at no additional cost to the Owner. 

 
B. Medical approval, fit test reports, Worker Acknowledgments, and NYS DOL certificates shall 

be on site prior to admittance of any Contractor’s employees to the asbestos Work Area.   
 
C. The following submittals, documentation, and postings shall be maintained on-site by the 

Contractor during abatement activities at a location approved by the Abatement Project 
Monitor: 
1. Contractor license issued by New York State Department of Labor. 
2. Certification, Worker Training, Medical Surveillance, Acknowledgments: 

a. NYS DOL Asbestos Handler certification cards for each person employed in the 
removal, handling, or disturbance of asbestos.  

b. Evidence that Workers have received proper training required by the regulations 
and the medical examinations required by OSHA 29 CFR 1926.1101. 

c. Documentation that Workers have been fit tested specifically for respirators used 
on the Project.  

d. Worker's Acknowledgments: Statements signed by each employee that the 
employee has received training in the proper handling of asbestos containing 
materials; understands the health implications and risks involved; and 
understands the use and limitations of the respiratory equipment to be used. 

3. Daily OSHA personal air monitoring results. 
4. NYS Department of Health ELAP certification for the laboratory that will be analyzing 

the OSHA personnel air samples. 
5. NYS Department of Environmental Conservation Waste Transporter Permit.   
6. Project documents (specifications and drawings.) 
7. Notifications and Variances.  Ensure that the most up-to-date notifications and 

Variances are on-site. 
8.  Applicable regulations. 
9.  Material Safety Data Sheets of supplies/chemicals used on the Project. 
10. Approved Abatement Work Plan.  
11. List of emergency telephone numbers.  
12. Magnahelic manometer semi-annual calibration certification. 
13. Waste Disposal Log. 
14. Daily Project Log. 

 
D. The following documentation shall be maintained on-site by the Abatement Project Monitor 

during abatement activities: 
1. Contractor license issued by New York State Department of Labor. 
2. Air Sample Log. 
3. Air sample results. 
4. Project Monitor Daily Log  
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7. A copy of ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos 
Abatement Projects.” 

 
E. The Work Area must be vacated by building occupants prior to decontamination enclosure 

construction and Work Area preparation.  
 

F. All demolition necessary to access asbestos containing materials for removal must be 
conducted within negative pressure enclosures by licensed asbestos handlers.  Demolition 
debris may be disposed of as construction and demolition debris provided the Abatement 
Project Monitor determines that it is not contaminated with asbestos and there has been no 
disturbance of ACM within the enclosure.  If the demolition debris is determined to be 
contaminated or ACM has been disturbed, it must be disposed of as asbestos waste.   

 
3.02 PERSONNEL DECONTAMINATION ENCLOSURE 

A. Provide personnel decontamination enclosure contiguous to the Work Area as per NYS ICR 
56.  The decontamination enclosure may be attached to or remote from the Work Area and not 
located within it unless isolation barriers are installed.  If the decontamination chamber is 
accessible to the public, it shall be fully framed and sheathed to prevent unauthorized entry. 

 
B. Access to the Work Area will be from the clean room through an air-lock to the shower and 

through an air lock to the equipment room.  Each airlock shall be a minimum of three feet from 
door to door.  Additional air locks shall be provided as required by Code Rule 56 for remote 
decontamination enclosures.  

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 

mil polyethylene sheeting.  Two layers of reinforced polyethylene sheeting shall be used to 
cover the floor. 

 
D. The entrance to the clean room shall have a lockable door.  Provide suitable lockers for storage 

of Worker's street clothes.  Storage for respirators along with replacement filters and 
disposable towels shall also be provided. 

 
E. Provide a temporary shower with individual hot and cold-water supplies and faucets.  Provide 

a sufficient supply of soap and shampoo.  There shall be one shower for every six Workers.  
The shower room shall be constructed in such a way so that travel through the shower chamber 
shall be through the shower.  The shower shall not be able to be bypassed. 

 
F. Shower water shall be drained, collected and filtered through a system with at least a 5.0-

micron particle size collection capability containing a series of several filters with 
progressively smaller pore sizes to avoid rapid clogging of the system.  The filtered waste 
water shall then be discharged in accordance with applicable codes and the contaminated 
filters disposed of as asbestos waste. 

 
G. The equipment room shall be used for the storage of tools and equipment.  A walk-off pan 

filled with water shall be located in the Work Area outside the equipment room for Workers to 
clean foot coverings when leaving the Work Area.  A labeled 6 mil plastic ACM waste bag for 
collection of contaminated clothing shall be located in this room. 
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H. The personal decontamination enclosure shall be cleaned and disinfected minimally at the end 
of each Work shift and as otherwise directed by the Asbestos Project Monitor. 

 
3.03 WASTE DECONTAMINATION ENCLOSURE 

A. Provide a waste decontamination enclosure contiguous to the Work area.  The decontamination 
enclosure shall be attached to the Work Area and not located within it unless isolation barriers 
are installed.  If the decontamination chamber is accessible to the public, it shall be fully 
framed and sheathed to prevent unauthorized entry.  

 
B. The waste decontamination enclosure system shall consist of a holding area, air lock and 

washroom.  The airlock shall be a minimum of three feet from door to door.  The entrance to 
the holding area shall have a lockable door. 

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 

mil polyethylene sheeting on walls and ceiling.  Two layers of reinforced polyethylene 
sheeting shall be used to cover the floor. 

 
D. Where there is only one egress from the Work Area, the holding area of the waste 

decontamination enclosure system may branch off from the personnel decontamination 
enclosure equipment room, which then serves as the waste wash room. 

 
E. The waste wash room water shall be drained, collected, and filtered through a system with at 

least a 5.0-micron particle size collection capability containing a series of several filters with 
progressively smaller pore sizes to avoid rapid clogging of the system.  The filtered waste 
water shall then be discharged in accordance with applicable codes and the contaminated 
filters disposed of as asbestos waste. 

 
F. In small asbestos Projects where only one egress from the Work Area exists, the shower room 

may be used as a waste washroom.  In this instance, the clean room shall not be used for waste 
storage, but shall be used for waste transfer to carts, which shall immediately be removed from 
this enclosure. 

 
3.04 WORK AREA ENTRY AND EXIT PROCEDURES 

A. Access to and from the asbestos Work Area is permitted only through the personnel 
decontamination enclosure unless otherwise stipulated in a Site-Specific Variance. 

 
B. Workers shall sign the entry/exit log upon every entry and exit. 
 
C. The following procedures shall be followed when entering the Work Area:  

1. Before entering the Work Area, Workers shall proceed to the clean room, remove all 
street clothes, and don protective clothing, equipment, and respirators.   

2. Workers shall proceed from the clean room through the shower room and the equipment 
room and into the Work Area.  

 
D. The following procedures shall be followed when exiting the Work Area:  

 
1. Before leaving the Work Area, gross asbestos contamination will be removed by 

brushing, wet cleaning and/or HEPA vacuuming. 
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2. In the equipment room, Workers shall remove disposable clothing, but not respirators, 
and shall place clothing in plastic disposal bags for disposal as contaminated debris 
prior to entering the shower room. 

3. Workers shall shower thoroughly while wearing respirators, then wash respirator with 
soap and water prior to removal. 

4. Upon exiting the shower, Workers shall don new disposable clothing if the Work shift is 
to continue or street clothes to exit area.  Under no circumstances shall Workers enter 
public non-Work Areas in disposable protective clothing.   

 
E. If remote decontamination enclosures are permitted by Code Rule 56 or a Site-Specific 

Variance, workers shall wear two disposable suits for all phases of Work.  Workers exiting the 
work area shall HEPA vacuum the outer suit, enter the airlock, remove the outer suit and then 
place it back into the Work Area.  A clean second suit shall be donned before exiting the 
airlock and proceeding to the decontamination enclosure or another work area via the 
designated pathway required by Code Rule 56.   

 
3.05 WORK AREA PREPARATION 

A. Asbestos danger signs shall be posted at all approaches to the asbestos Work Area.  Post all 
emergency exits as emergency exits only on the Work Area side, post with asbestos caution 
signs on the non-Work Area side.  Provide all non-Work Area stairs and corridors accessible to 
the asbestos Work Area with warning tapes at the base of stairs and beginning of corridors.  
Warning tapes shall be in addition to caution signs. 

 
B. Shut down and lock out the building heating, ventilating, and air conditioning systems.  

Electrical systems and circuits shall also be shut down unless permitted to remain active per 
Code Rule 56 and appropriately protected and labeled.  Existing lighting sources shall not be 
utilized.  Provide temporary electric power and lighting as specified herein. 

 
C. All surfaces and objects within the Work Area shall be pre-cleaned using HEPA vacuuming 

and/or wet-wiping methods.  Dry sweeping and any other methods that raise dust shall be 
prohibited.  ACM shall not be disturbed during pre-cleaning. 

 
D. Movable objects within the Work Area shall be HEPA vacuumed and/or wet-wiped and 

removed from the Work Area. 
 
E. All non-movable equipment in the Work Area shall be completely covered with 2 layers of 

polyethylene sheeting, at least 6 mil in thickness, and secured in place with duct tape and/or 
spray adhesive.  

 
F. Provide enclosure of the asbestos Work Area necessary to isolate it from unsealed areas of the 

building in accordance with the approved asbestos Work plan and as specified herein. 
 
G. Provide critical barriers by sealing off all openings including but not limited to windows, 

diffusers, grills, electrical outlets and boxes, doors, floor drains, and any other penetrations of 
the Work Area enclosure, using 2 layers of at least 6 mil polyethylene sheeting.    

 
H. Provide isolation barriers by installing temporary framing and sheathing at openings larger 

than 32 square feet forming the limits of the asbestos Work Area.  Sheathing thickness must be  
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 a minimum of 3/8 inch and all sheathing shall be caulked and the Work Area side sealed with 
two layers of 6 mil polyethylene sheeting. 

 
I. (If applicable) Isolation barriers shall be installed at all elevator openings in the Work Area. 

Elevators running through the regulated abatement work area shall be shut down or isolated as 
per Code Rule 56. Elevator controls shall be modified so that elevators bypass the Work Area 

 
J. For interior scope of work provide two layers of 6 mil polyethylene sheeting over all floor, 

wall, and ceiling surfaces.  Isolation barriers shall also be covered with two layers (for a total 
of four layers).  Sheeting shall be secured with spray adhesive and then sealed with duct tape.  
All joints in polyethylene sheeting shall overlap 12" minimum.   

 
K. Frame out emergency exits.  Provide double layer 6 mil polyethylene sheeting and tape seal 

opening. Post as emergency exits only.  Within the Work Area, mark the locations and 
directions of emergency exits throughout the Work Area using exit signs and/or duct tape. 

 
L. Remove all items attached to or in contact with ACM only after the Work Area enclosure is in 

place. HEPA vacuum and wet wipe with amended water all removed items prior to their 
removal from the Work Area and before the start of asbestos removal operations.   

 
M.  Suspended ceiling tiles shall only be removed after Work Area preparation is complete.  If 

possible, non-contaminated ceiling tiles shall be HEPA vacuumed and removed from the Work 
Area before asbestos removals begin.  Contaminated ceiling tiles shall be disposed of as 
asbestos waste. 

 
3.06  NEGATIVE AIR PRESSURE FILTRATION SYSTEM 

A. Provide a portable asbestos filtration system that develops a minimum pressure differential of 
negative 0.02 in. of water column within all full enclosure areas relative to adjacent unsealed 
areas and that provides a minimum of 6 air changes per hour in the Work Area during 
abatement.   

 
B. Such filtration systems must be made operational after critical and isolation barriers are 

installed but before wall, floor, and ceilings are plasticized and shall be operated 24 hours per 
day during the entire Project until the final cleanup is completed and satisfactory results of the 
final air samples are received from the laboratory.  

 
C. The system shall include a series of pre-filters and filters to provide High Efficiency Particulate 

Air (HEPA) filtration of particles down to 0.3 microns at 100% efficiency and below 0.3 
microns at 99.9% efficiency.  Provide sufficient replacement filters to replace pre-filters every 
2 hours, secondary pre-filters every 24 hours, and primary HEPA filters every 600 hours of 
operation. 

 
D. A minimum of one additional filtration unit of at least the same capacity as the primary unit(s) 

shall be installed and fully functional to be used during primary unit (s) filter changing and in 
case of primary failure.   

 
E. At no time will the unit exhaust indoors, within 15 feet of a receptor, including but not limited 

to windows and doors, or adversely affect the air intake of the building.  Exhaust ducting shall 
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not exceed 25’ in length.  Provide construction fencing at ground level exhaust termination 
locations per Code Rule 56.   

 
F. Upon electric power failure or shut-down of any filtration unit, all abatement activities shall 

stop immediately and only resume after power is restored and all filtration units are fully 
operating.  For shut-downs longer than one hour, all openings into the Work Area, including 
the decontamination enclosures, shall be sealed.  

 
G. The Contractor shall provide a manometer to verify negative air pressure.  Manometers shall 

be read twice daily and recorded within the Daily Project Log.   
 
H. There shall be at least a 4-hour settling period after the Work Area is fully prepared and the 

negative filtration units have been started to ensure integrity of the barriers.   
 
I. Once installed and operational, the Contractor’s Supervisor shall conduct daily inspections of 
 the Work Area to ensure the airtight integrity of the enclosure and operation of the negative air 
 system.  Findings shall be recorded within the Daily Project Log.  Inspections shall also be 
 conducted on days when no abatement activities are in progress per Code Rule 56 (i.e. 
 weekends).  
 

3.07 REMOVAL OF ASBESTOS CONTAINING MATERIALS 
A. Asbestos-containing materials shall be removed in accordance with the Contract Documents 

and the approved Asbestos Work Plan.  Only one type of ACM shall be abated at a time within 
a Work Area.  Where there are multiple types of ACM requiring abatement, Code Rule 56 
procedures for sequential abatement shall be followed.   

 
B. Sufficiently wet asbestos materials with a low pressure, airless fine spray of surfactant to 

ensure full penetration prior to material removal.  Re-wet material that does not display 
evidence of saturation. 

 
C. One Worker shall continuously apply amended water while ACM is being removed. 
 
D. Perform cutting, drilling, abrading, or any penetration or disturbance of asbestos containing 

material in a manner to minimize the dispersal of asbestos fibers into the air.  Use equipment 
and methods specifically designed to limit generation of airborne asbestos particles.  All power 
operated tools used shall be provided with HEPA equipped filtered local exhaust ventilation.  

 
E. Upon removal of ACM from the substrate, the newly exposed surfaces shall be HEPA 

vacuumed and/or wet cleaned.  Surfaces must be thoroughly cleaned using necessary methods 
and any required solvents to completely remove any adhesive, mastic, etc.  

 
F. All removed material shall be placed into 6 mil plastic disposal bags or other suitable container 

upon detachment from the substrate.  Cleanup of accumulations of loose debris or waste shall 
be performed whenever there is enough accumulation to fill a single bag or container and 
minimally at the end of each workshift.   

 
G. Large components shall be wrapped in two layers of 6 mil polyethylene sheeting.  Sharp 

components likely to tear disposal bags shall be placed in fiber drums or boxes and then 
wrapped with sheeting. 
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H. Power or pressure washers are not permitted for asbestos removal or clean-up procedures 

unless approved in a Site-Specific Variance. 
 
I. All construction and demolition debris determined by the Environmental Consultant to be 

contaminated with asbestos shall be handled and disposed of as asbestos waste. 
 
J. The use of metal shovels, metal dust pans, etc. are not permitted inside the work area.   

 
3.08 EQUIPMENT AND WASTE CONTAINER DECONTAMINATION AND REMOVAL 

PROCEDURES 
A. External surfaces of contaminated containers and equipment shall be cleaned by wet cleaning 

and/or HEPA vacuuming in the Work Area before moving such items into the waste 
decontamination enclosure system airlock by persons assigned to this duty.  The persons in the 
Work Area shall not enter the airlock.  No gross removal operations are permitted when waste 
transfer is in progress.   

 
B. The containers and equipment shall be removed from the airlock by persons stationed in the 

washroom during waste removal operations.  The external surfaces of containers and 
equipment shall be cleaned a second time by wet cleaning. 

 
C. The cleaned containers of asbestos material and equipment are to be dried of any excessive 

pooled or beaded liquid, placed in uncontaminated 6 mil plastic bags or sheeting, as the item's 
physical characteristics demand, and sealed airtight. 

 
D. The clean re-containerized items shall be moved into the airlock that leads to the holding area.  

Workers in the washroom shall not enter this airlock. 
 
E. Containers and equipment shall be moved from the airlock and into the holding area by 

persons dressed in clean personal protective equipment, who have entered from the holding 
area.  

 
F. The cleaned containers of asbestos material and equipment shall be placed in water tight carts 

with doors or tops that shall be closed and secured.  These carts shall be held in the holding 
area pending removal.  The carts shall be wet cleaned and/or HEPA vacuumed at least once 
each day. 

 
G. The exit from the decontamination enclosure system shall be secured to prevent unauthorized 

entry. 
 
H. Where the waste removal enclosure is part of the personnel decontamination enclosure, waste 

removal shall not occur during shift changes or when otherwise occupied.  Precautions shall be 
taken to prevent short circuiting and cycling of air outward through the shower and clean 
room. 

 
3.09 WORK AREA DECONTAMINATION, CLEANING, AND CLEARANCE PROCEDURES 

A. Following completion of gross abatement and after all accumulations of asbestos waste 
materials have been containerized, the following decontamination procedures shall be followed 
unless modified by a Site-Specific Variance.  
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B. On completion of each type of asbestos abatement within these work area enclosures, a 

complete single clean of all surfaces in the entire area – ceiling, walls and floors - shall be 
performed by HEPA vacuuming and wet wiping. No final clearance air samples shall be 
required for each individual type of material abatement, until the last type of ACM, PACM or 
asbestos material is abated. Each intermediate completion shall include a visual inspection for 
completeness by the asbestos abatement contractor’s supervisor. Results of the visual 
inspection and time of intermediate completion shall be documented by the asbestos abatement 
contractor’s supervisor in the daily project log. 

 
C. Final Required Cleaning. A complete single clean of all surfaces in the entire area – ceiling, 

walls and floors, followed by a visual inspection as described in Subpart 56-9 shall be 
performed by HEPA vacuuming and wet wiping, after all abatement is complete. 

 
D. Final Clearance Air Samples. After the final cleaning and visual inspection requirements are 

completed and the final settling/drying period is observed, prior to dismantling the regulated 
abatement work area, Phase IIC final clearance air samples shall be collected and satisfactory 
clearance air results obtained as per Section 56-9.2 of this Part. 

 
3.10 TENT ENCLOSURES 

A. Tent enclosures may only be used where specifically permitted by Code Rule 56 or a Site-
Specific Variance issued by the NYS Department of Labor.   

 
B. The Contractor shall restrict access to the immediate area where tent removal procedures are 

taking place using barrier tape and/or construction barriers.  Caution signs shall be posted.   
 
C. Remote personnel and waste decontamination enclosures shall be constructed. Configuration 

shall be as required by Project size.  For tent enclosures with gross abatement of friable 
materials, a contiguous decontamination system shall be constructed, maintained and utilized, 
except for minor size tent enclosure work areas where a remote decontamination enclosure is 
permitted by Code Rule 56. 

 
D. The Work Area shall be precleaned.  All objects and equipment that will remain in the 

restricted area during abatement shall be sealed with two layers of six mil polyethylene and 
tape. 

 
E. The tent shall be a single use barrier constructed with a rigid frame and at least two layers of 

six mil polyethylene unless one layer of six mil polyethylene is otherwise permitted by Code 
Rule 56.  Tents with twenty (20) square feet or less of floor space or no gross removal of 
friable ACM shall be constructed of one (1) layer of six mil polyethylene and shall include 
walls, ceilings and a floor (except portions of walls, floors and ceilings that are the removal 
surface) with double folded seams.  All seams shall be sealed airtight using duct tape and/or 
spray adhesive.   

 
F. The tent shall be constructed with at least one airlock for worker/waste egress.   
 
G. A monometer shall be used for all OSHA Class I abatement. 
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H. Negative air shall be maintained at four (4) air changes per hour for non-friable and glovebag 
abatement tent enclosure work areas.  Eight (8) air changes shall be maintained for friable 
gross removal tent enclosure work areas.  In a Minor size abatement tent enclosure work area a 
HEPA vacuum may be used to maintain the required air changes.    

 
I. OSHA compliance air monitoring is required per section 1.09.  
 
J. ACM removal shall follow procedures defined in section 3.07.  
 
K. Waste material shall be placed in properly labeled 6 mil plastic bags or other appropriate 

containers.  The outside of the bags or containers shall be wet wiped and/or HEPA vacuumed 
and shall then be placed in a second bag/container before being transported to the waste 
storage container.  All transportation of waste bags and containers outside the Work Area shall 
be in watertight carts.  These carts shall be held in the holding area pending removal.  The carts 
shall be wet cleaned and/or HEPA vacuumed at least once each day. 

 
L. Following completion of gross abatement and after all accumulations of asbestos waste 

materials have been containerized, the following decontamination procedures shall be 
followed.  
1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and 

removed from the Work Area. 
2. All surfaces in the Work Area shall be wet cleaned.  A wet-purpose shop vacuum may 

be used to pick up excess liquid, and shall be decontaminated prior to removal from the 
Work Area.  

3. The Asbestos Project Monitor shall conduct a visual inspection of the Work Area for 
cleanliness and completion of abatement. 

4. After the waiting/settling and drying time requirements have elapsed, aggressive final 
clearance air sampling shall then be conducted by the Environmental Consultant.   

5. Upon receipt of satisfactory final clearance air sampling results, the tent shall be 
collapsed into itself, placed in suitable disposal bags, and transported to the waste 
decontamination enclosure.  Isolation and critical barriers shall then be removed. 

 
3.11 NON-FRIABLE FLOORING AND/OR MASTIC REMOVALS 

A. The following procedures may only be used for the removal of non-friable flooring and/or 
mastic materials using manual and chemical methods.  These procedures shall not apply to 
bead blaster use or other abrasive abatement methods.   

 
B. The Contractor shall restrict access to the immediate area where tent removal procedures are 

taking place using barrier tape and/or construction barriers.  Caution signs shall be posted.   
 
C. Remote personnel and waste decontamination enclosures may be utilized and shall be 

constructed at a location in accordance with the approved Work Plan.   
 
E. The Work Area shall be prepared per section 3.05, except that ceilings, walls, and floors need not be 

plasticized as per Section 56-7.11(e) for manual or chemical removal methods 
 

E. Negative air shall be maintained at six (6) air changes per hour.  
 
F. OSHA compliance air monitoring is required per section 1.09.  
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G. ACM removal shall follow procedures defined in section 3.07.  
 
H. Waste material shall be placed in properly labeled 6 mil plastic bags or other appropriate 

containers.  The outside of the bags or containers shall be wet wiped and/or HEPA vacuumed 
before being passed into the airlock for double- bagging.  The bags or containers shall then be 
transported to the waste storage container.  All transportation of waste bags and containers 
outside the Work Area shall be in watertight carts.   

 
I. Following completion of gross abatement and after all accumulations of asbestos waste 

materials have been containerized, the following decontamination procedures shall be 
followed.  
1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and 

removed from the Work Area. 
2. All surfaces in the Work Area shall be wet cleaned.  A wet-purpose shop vacuum may 

be used to pick up excess liquid, and shall be decontaminated prior to removal from the 
Work Area.  

3. The Asbestos Project Monitor shall conduct a visual inspection of the Work Area for 
cleanliness and completion of abatement. 

4. The Contractor shall then apply a thin coat of encapsulant to all non-removal surfaces 
covered with plastic in the Work Area.  In no event shall encapsulant be applied to any 
surface that was the subject of removal prior to obtaining satisfactory air monitoring 
results.  Encapsulants shall be pigmented or tinted to provide an indication for 
completeness of coverage.  The Asbestos Project Monitor shall determine adequacy of 
coverage.   

5. After the encapsulant has been applied and the required waiting/settling and drying time 
has elapsed, aggressive final clearance air sampling shall then be conducted by the 
Environmental Consultant.   

6. Upon receipt of satisfactory final clearance air sampling results, the isolation and critical 
barriers shall be removed.  Following this, the decontamination enclosures shall be 
removed.   

 
3.12 EXTERIOR PROJECT REMOVAL OF NON-FRIABLE ACM CAULKING, TARS, TAR 

PAPER AND OTHER NOB ACMS 
A. Establishment and Isolation of Regulated Abatement Work Area. The immediate work area 

 shall be considered to be the area from which the asbestos containing materials are actively 
 being removed - building wall. The asbestos project regulated abatement work area shall 
 extend twenty-five  (25') feet from the perimeter of the immediate work area and shall have 
 signage in accordance with Section 56-7.4. An airlock shall be required at the entrance to the 
 regulated abatement work area to serve as a changing area, if the workers shall have to pass 
 through enclosed publicly occupied space, such as from a roof through an interior stairway, to 
 access the decontamination units. 
 

B. Where the asbestos project regulated abatement work area extends outward twenty-five (25) 
 feet and extends downward one (1) floor to encompass a passage or vehicular door which must 
 be used for either a primary entrance or by an emergency vehicle, thereby precluding sealing 
 such door, a tunnel structure (with sides and roof) built of plywood sheeting, covered with at 
 least two (2) layers of at least six (6) mil plastic, shall extend outward twenty-five (25) feet 
 horizontally from the line of vertical projection of the roof edge downward to grade level  
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C. Preliminary Preparation. Regulated abatement work area preparation shall also comply with 

 Sections 56-7.2, 7.3, 7.4, 7.5, 7.6, 7.7 and 7.9.   
 

D. Decontamination System Location. The personal [and waste] decontamination system 
enclosures can be remote but must be within fifty (50) feet of the building/structure entrance 
used by the asbestos handlers (workers), and shall be removed only after obtaining satisfactory 
clearance air results for the regulated abatement work area or an acceptable visual inspection 
has determined that the abatement is complete, as per Section 56-9. 2(e).   

 
E. Facades 

Plasticizing or sealing of nearby windows within twenty-five (25) feet of the immediate work 
area, placement of dropcloths, plasticizing of a man-lift or scaffolding and other operational 
safeguards as outlined below: 

a. two (2) layers of six (6) mil fire retardant polyethylene sheeting. The windows can be 
plasticized outdoors, or for reasons of safety, from the indoors. Window, door and louver 
units subject to complete removal must have their openings plasticized at the interior of 
the building. Windows that are fixed or non-operable and that will remain sealed airtight 
for the duration of abatement activities, do not require installation of critical barriers. 

b. where non-friable materials are removed without tents, a dropcloths, made of six (6) mil 
fire retardant polyethylene sheeting, shall be placed on the ground below the work area 
to prevent spread of any ACM remnants. This dropcloths shall be a minimum of ten (10) 
feet wide with an additional ten (10) feet of width for every floor above a 1st floor level 
where removal work will take place, up to a maximum of thirty (30) feet of width 
measured perpendicular to the building/structure. In addition, if a straight scaffolding, 
man-lift, swing scaffolding or similar equipment is used for areas above the 1st floor, the 
lift/scaffolding unit shall be plasticized with two (2) layers of six (6) mil fire retardant 
polyethylene on the platform, with plastic sheeting extended vertically to waist-high (as 
so equipped) guardrail sides and back of the lift unit. While the platform/lift walking 
surfaces must be plasticized, the asbestos abatement contractor must provide proper 
traction surfaces or equipment to assure the safety and comfort of abatement workers 
while performing abatement activities on the lift/scaffold equipment. After non-friable 
ACM is removed from each work location, the platform and plasticized surfaces toward 
the building shall be wet wiped and/or HEPA vacuumed clean before reuse. The 
plasticizing on the lift or scaffolding shall be periodically inspected during use and 
repaired as needed. 

c. Under façade areas where non-friable ACM tar paper/tar is to be removed behind the 
face brick, whenever possible, an asbestos handler (worker) with a HEPA vacuum will 
position the vacuum hose within four (4) inches of the material being removed to capture 
small pieces of non-friable ACM and asbestos fines. The hose end will be positioned so 
that as many smaller pieces of material as possible will fall into the vacuum hose end. 
Larger pieces of ACM should be immediately bagged or containerized. 

 
F. Visible accumulations of loose asbestos containing waste material shall be cleaned up using 

rubber or plastic dustpans and rubber squeegees or HEPA filtered vacuums. Metal shovels may 
also be used, except in the vicinity of plastic sheeting, critical barriers and isolation barriers, 
which could be perforated by these tools. To pick up excess water and gross wet debris, a wet-dry 
HEPA filtered shop vacuum dedicated to asbestos abatement may be used. This cleaning shall be 
done whenever there is sufficient asbestos waste material to fill a single leak-tight bag/container, 
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or this cleaning shall be done at the end of each work shift whichever shall occur first. Visible 
debris shall be maintained adequately wet. Work shall stop whenever excessive water 
accumulation or flooding is present in the area and shall not resume until the water is collected 
and disposed of properly. 

 
G.  Final clean-up and clearance procedures for abatement shall comply with Section 56-9, except 

that only one (1) stage of cleaning (final) is to be performed. Lockdown encapsulant use is not 
required. 
 

3.13 REMOVAL OF ROOFING MATERIAL 
GENERAL 

 The client must be notified at least 24 hours in advance of any waste removed from the containment.  
All applicable requirements of OSHA, EPA, and DOT shall be followed to ensure that outdoor work 
areas are in compliance so that workers, the general public and the environment are protected.  Keep 
materials intact; do not disturb; wet while working with it; wrap as soon as possible with 2 layers of 6 
mil plastic for disposal. 

  
A. Roofing material shall be removed in an intact state to the extent that it is feasible. 
 
B.  Wet methods shall be used to remove roofing materials that are not intact, or that will be 

rendered not intact during removal, unless such wet methods are not feasible or will create 
safety hazards 

 
C.  Cutting machines shall be continuously misted during use, unless a competent person 

determines that misting substantially decreases worker safe 
 
D.  When removing built-up roofs with asbestos-containing roofing felts and an aggregate surface 

using a power roof cutter, all dust resulting from the cutting operation shall be collected by a 
HEPA dust collector, or shall be HEPA vacuumed by vacuuming along the cut line. When 
removing built-up roofs with asbestos-containing roofing felts and a smooth surface using a 
power roof cutter, the dust resulting from the cutting operation shall be collected either by a 
HEPA dust collector or HEPA vacuuming along the cut line, or by gently sweeping and then 
carefully and completely wiping up the still-wet dust and debris left along the cut line. 

 
E.  Asbestos-containing material that has been removed from a roof shall not be dropped or 

thrown to the ground. Unless the material is carried or passed to the ground by hand, it shall be 
lowered to the ground via covered, dust-tight chute, crane or hoist 

 
F.  Any ACM that is not intact shall be lowered to the ground as soon as is practicable, but in any 

event no later than the end of the work shift. While the material remains on the roof it shall 
either be kept wet, placed in an impermeable waste bag, or wrapped in plastic sheeting 

 
G.  Intact ACM shall be lowered to the ground as soon as is practicable, but in any event no later 

than the end of the work shift 
H.  Upon being lowered, unwrapped material shall be transferred to a closed receptacle in such 

manner so as to preclude the dispersion of dust 
 
I.  Roof level heating and ventilation air intake sources shall be isolated or the ventilation system 

shall be shut down.  The sealing of air intake sources shall be coordinated with Client and 
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occupant location to ensure acceptable IAQ is maintained within the facility as per ASHRAE 
Standard 1955. 

 
J.  Notwithstanding any other provision of this section, removal or repair of sections of intact 

roofing less than 25 square feet in area does not require use of wet methods or HEPA 
vacuuming as long as manual methods which do not render the material non-intact are used to 
remove the material and no visible dust is created by the removal method used. In determining 
whether a job involves less than 25 square feet, the employer shall include all removal and 
repair work performed on the same roof on the same day. 

 
 All waste must be wrapped in two layers of 6 mil poly and lowered carefully to the ground. Roofing 

may be lowered by way of a dust-tight chute. 
 
3.14 RESTORATION OF UTILITIES, FIRESTOPPING, AND FINISHES 

A. After final clearance, remove locks and restore electrical and HVAC systems.  All temporary 
power shall be disconnected, power lockouts removed and power restored.  All temporary 
plumbing shall be removed. 

 
B. Finishes damaged by asbestos abatement activities including, but not limited to, plaster/paint 

damage due to duct tape and spray adhesives, and floor tile lifted due to wet or humid 
conditions, shall be restored prior to final payment. 
1. Finishes unable to be restored shall be replaced under this Contract. 
2. All foam and expandable foam products and materials used to seal Work Area openings 

shall be completely removed upon completion of abatement activities. 
 
C. All penetrations (including, but not limited to, pipes, ducts, etc.) through fire rated construction 

shall be firestopped using materials and systems tested in accordance with ASTM E814 on 
Projects where reinsulation is part of the required work. 

 
END OF PART 3 
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PART 4   DISPOSAL OF ASBESTOS WASTE 
 
4.01 TRANSPORTATION AND DISPOSAL SITE 

A. The Contractor's Hauler and Disposal Site shall be approved by the Owner. 
 
B. The Contractor shall give twenty-four (24) hour notification prior to removing any waste from 

the site.  Waste shall be removed from the site only during normal working hours unless 
otherwise specified.  No waste may be taken from the site unless the Contractor and 
Environmental Consultant are present and the Environmental Consultant authorizes the release 
of the waste as described herein. 

 
C. All waste generated as part of the asbestos project shall be removed from the site within ten 

(10) calendar days after successful completion of all asbestos abatement work. 
 
D. Upon arrival at the Project Site, the Hauler must possess and present to the Environmental 

Consultant a valid New York State Department of Environmental Conservation Part 364 
Asbestos Hauler's Permit.  The Environmental Consultant may verify the authenticity of the 
hauler's permit with the proper authority. 

 
E. The Hauler, with the Contractor and the Environmental Consultant, shall inspect all material in 

the transport container prior to taking possession and signing the Asbestos Waste Manifests.  
 
F. Unless specifically approved by the Owner, the Contractor shall not permit any off-site 

transfers of the waste or allow the waste to be transported or combined with any other off-site  
 asbestos material.  The Hauler must travel directly to the disposal site as identified on the 

notifications with no unauthorized stops.   
 

4.02 WASTE STORAGE CONTAINERS 
A. All waste containers shall be fully enclosed and lockable (i.e. enclosed dumpster, trailer, etc.).  

No open containers will be permitted on-site (i.e. open dumpster with canvas cover, etc.) 
unless specifically permitted by a Site Specific Variance.  When asbestos contaminated waste 
must be kept on the work site overnight or longer, it shall be double bagged and stored in 
accordance with Federal, State, and local laws. 

 
B. The Environmental Consultant shall verify that the waste storage container and/or truck tags 

(license plates) match that listed on the New York State Department of Environmental 
Conservation Part 364 permit. Any container not listed on the permit shall be removed from 
the site immediately. 

 
C. The container shall be plasticized and sealed with two (2) layers of 6 mil polyethylene. Once 

on site, it shall be kept locked at all times, except during load out.  The waste container shall 
not be used for storage of equipment or contractor supplies.  

 
D. While on-site, the container shall be labeled with EPA Danger signage:  

DANGER 
CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 
CANCER AND LUNG DISEASE HAZARD 
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E. The New York State Department of Environmental Conservation Asbestos Hauler's Permit 
number shall be stenciled on both sides and back of the container. 

 
F. The container is not permitted to be loaded unless it is properly plasticized, has the appropriate 

danger signage affixed, and has the permit number appropriately stenciled on the container. 
 
G. Before an enclosed container is removed from the Project Site for transportation to the 

Disposal Site, a seal will be placed on the door(s) of the container by the Environmental 
Consultant.  The door(s) shall also be locked.  The seals and locks shall be removed at the 
Disposal Site by the operator of the Disposal Facility and the seals shall be returned by the 
Disposal Facility to the Contractor. 

 
H. If a lined and sealed open-top container is used pursuant to a Site-Specific Variance, a seal is 

not required.  
 
I. The Owner may initiate random checks at the Disposal Site to ensure that the procedures 

outlined herein are complied with. 
 

4.03 OWNER’S AND HAULER'S ASBESTOS WASTE MANIFESTS 
A. The Hauler's Manifest shall be completed by the Contractor and verified by the Environmental 

Consultant that all the information and amounts are accurate and the proper signatures are in 
place. 

 
C. The Manifest shall have the appropriate signatures of the Environmental Consultant, the 

Contractor, and the Hauler representatives prior to any waste being removed from the site.   
 
D. Copies of the completed Hauler's Manifest shall be retained by the Environmental Consultant 

and the Contractor and shall remain on site for inspection. 
 
E. Upon arrival at the Disposal Site, the Hauler's Manifest shall be signed by the Disposal Facility 

operator to certify receipt of ACM covered by the manifest. 
 
F. The Disposal Facility operator shall return the original the Hauler's Manifest and the container 

seals to the Contractor. 
 

G. The Contractor shall forward copies of the Hauler's Manifest and the container seals to the 
Environmental Consultant within 14 days of the waste container being removed from the site.  
Failure to do so may result in payment being withheld from the Contractor.  

 
H. Originals of all waste disposal manifests, seals, and disposal logs shall be submitted by the 

Contractor to the Owner with the final close-out documentation. 
 

END OF PART 4 
 

END OF SECTION 02 82 00 
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ATTACHMENT 1 
(Project Drawings 

 HS-ASB2, HS-ASB3, HS-ASB4 & HS-ASB5) 
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PART 1   GENERAL 
 
1.01 SCOPE OF WORK 
          A.     This asbestos abatement Bond Projects Phase 2 will consist of the removal and disposal of 

Asbestos Containing Material (ACM) and Presumed ACM (PACM) in Boys Restroom 
C124, Girls Restroom C126, Restrooms C128, C129, C134, C135, Kindergarten Restrooms 
C132 and C133, Storage Room C220, Mechanical Switchgear Room and Roof #3 located 
at the George W. Miller Elementary School, 50 Blauvelt Street, Nanuet, New York as indicated 
in the asbestos removal plan. 

 
B. The work shall include but not be limited to the removal of asbestos-containing ceiling plaster, 

pipe insulation, pegboards, switchgear room transite panels, wire insulation and roofing material 
(See Attachment 1 - project drawings ME-ASB1, ME-ASB2, ME-ASB3, ME-ASB4 and ME-
ASB5 for locations and estimated quantities.  The asbestos abatement removal procedure will 
be in accordance with 12 NYCRR Part 56 - 7 Full Containment and/or Tent Procedure, Glove 
bag and Roofing Material removal.  

 
George W. Miller Elementary School – Level 1 

 

Location Material 
Estimated 
Quantity

Boys Restroom C124 Ceiling White Plaster  253 Square Feet 

Boys Restroom C124 
Wet Wall Black Pipe Insulation - Outer 
Coat Tar Paper and Brown Inner Coat 

Paper
160 Linear Feet 

Girls Restroom C126 Ceiling White Plaster 208 Square Feet 

Girls Restroom C126 
Wet Wall Black Pipe Insulation - Outer 
Coat Tar Paper and Brown Inner Coat 

Paper
160 Linear Feet 

Boys Restroom C128 
Wet Wall Black Pipe Insulation - Outer 
Coat Tar Paper and Brown Inner Coat 

Paper
100 Linear Feet 

Boys Restroom C128 Wet Wall Grey Elbow Insulation 12 Linear Feet 

Girls Restroom C129 
Wet Wall Black Pipe Insulation - Outer 
Coat Tar Paper and Brown Inner Coat 

Paper
100 Linear Feet 

Girls Restroom C129 Wet Wall Grey Elbow Insulation 12 Linear Feet 

Faculty Restroom C134 
Wet Wall Black Pipe Insulation - Outer 
Coat Tar Paper and Brown Inner Coat 

Paper
12 Linear Feet 

Faculty Restroom C134 
Wall Radiator Pipe Insulation - Black 
Outer Coat Tar Paper and Beige Inner 

Layer Air Cell
30 Linear Feet 
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Location Material 
Estimated 
Quantity

Faculty Restroom C135 
Wet Wall Black Pipe Insulation - Outer 
Coat Tar Paper and Brown Inner Coat 

Paper
12 Linear Feet 

Faculty Restroom C135 
Wall Radiator Pipe Insulation - Black 
Outer Coat Tar Paper and Beige Inner 

Layer Air Cell
30 Linear Feet 

Kindergarten Restroom - C132 Lower Ceiling White Plaster 24 Square Feet 

Kindergarten Restroom - C132 
Floor Ceramic Thin Set with Grey-

Brown Blue
24 Square Feet 

Kindergarten Restrooms -C132 Outside Wall Light Brown Pegboards 30 Square Feet 

Kindergarten Restroom - C133 Lower Ceiling White Plaster 24 Square Feet 

Kindergarten Restroom - C133 
Floor Ceramic Thin Set with Grey-

Brown Blue
24 Square Feet 

Kindergarten Restrooms - C133 Outside Wall Light Brown Pegboards 30 Square Feet 

Storage Room - C220  
9" X 9" Floor Tiles and Associated 

Mastic
78 Square Feet 

Storage Room - C220  
Cove Base and Associated Adhesive-

Glue
18 Square Feet 

Mechanical Switchgear Room Black Transit Back Panels 40 Square Feet 

Mechanical Switchgear Room Wiring Insulation Wrap 50 Linear Feet 

Roof 3 (see roof location 
drawing)  

Black 2nd Layer from Bottom 20 Square Feet 

 

 TOTAL ACM 
773 SF 
678 LF 

 
C. The Contractor shall be aware of all conditions of the Project and is responsible for 

verifying quantities and locations of all Work to be performed.  Failure to do so shall not 
relieve the Contractor of its obligation to furnish all labor and materials necessary to 
perform the Work.  

 
D. All Work shall be performed in strict accordance with the Project Documents and all governing 

codes, rules, and regulations.  Where conflicts occur between the Project Documents and 
applicable codes, rules, and regulations, the more stringent shall apply. 

 
E. Working hours shall be as required and approved by the Owner.  Asbestos abatement activities 

including, but not limited to, work area preparation, gross removal activities, cleaning activities, 
waste removal, etc. may need to be performed during ‘off-hours’ (including nights and 
weekends).  In addition, multiple mobilizations may be required to perform the work identified 
in this project. The Contractor shall coordinate and schedule all Work with the facility and 
Owner’s representative. 
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1.02 SPECIAL JOB CONDITIONS 

A. Any special job conditions are described below. 
 

1. The contractor shall field verify the amount of ACM and familiarize oneself in all 
variable field conditions in the building before the submission of their bid. See 
drawings (ME-ASB1, M-ASB2, ME-ASB3, ME-ASB4 and ME-ASB5) for locations, 
types and estimated quantities.   

2. Abatement activities shall be performed during weekdays and weekends and as permitted 
by owner. 

3. The abatement contractor is responsible for filing and acquiring all notifications and 
variances in connection with this abatement work. 

4. Any waste transported through the building shall use canvas carts covered and lined with 
plastic sheeting.  

5. The contractor shall notify the local Fire Department of any obstruction to the outside 
leading to the exit stair, obstruction to any fire rated corridor and disengagement or 
obstruction to any exit signage or lighting system.  

6. All connections/disconnections to existing electrical panels, fixtures, etc. shall be conducted 
by a licensed electrician/restricted asbestos handler. 

7. Temporary water and power connections to internal sources shall be extended at ceiling 
level and disconnected when not in use. 

8. ACM/ACM-Contaminated flooring materials shall be removed completely down to 
substrate, to a surface that is free and clear of all residues and made suitable for replacement 
materials. 

9. The contractor shall assume that all components in direct contact with concealed and 
exposed ACM and/or assumed ACM is contaminated and is to be disposed of as ACM-
containing waste.  In lieu of disposing these materials as such, the contractor may opt to 
decontaminate these components if they are non-porous, and dispose of as regular C&D 
waste at no additional cost to the authority. 

10. The asbestos contractor shall be responsible for protecting all areas (floor and fixed items) 
around the containment. 

11. The asbestos contractor shall be responsible for all repairs to finish surfaces which are 
damaged during the course of the abatement work which are not included in the proposed 
scope of work. 

12. Abatement will take place in the identified work areas separately and sequentially unless 
approved otherwise by the Owner. 

13. In lieu of the full containment procedure, the Contractor shall have the option to break up 
the work area to accommodate the requirements of the tent procedures. 

  
1.03 PERMITS AND COMPLIANCE 

A. The Contractor shall assume full responsibility and liability for compliance with all applicable 
Federal, State, and local laws, rules, and regulations pertaining to Work practices, protection of 
Workers, authorized visitors to the site, persons, and property adjacent to the Work. 

 
B. Perform asbestos related Work in accordance with New York State Industrial Code Rule 56 

(herein referred to as Code Rule 56), 40 CFR 61, and 29 CFR 1926.  Where more stringent 
requirements are specified, adhere to the more stringent requirements. 
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C. The Contractor must maintain current licenses pursuant to New York State Department of Labor 
and Department of Environmental Conservation for all Work related to this Project, including 
the removal, handling, transport, and disposal of asbestos containing materials.   

 
E. The Contractor must have and submit proof upon request that any persons employed by the 

Contractor to engage in or supervise Work on any asbestos Project have a valid NYS asbestos 
handling certificate pursuant to Code Rule 56. 

   
F. Failure to adhere to the Project Documents shall constitute a breach of the Contract and the 

Owner shall have the right to and may terminate the Contract provided, however, the failure of 
the Owner to so terminate shall not relieve the Contractor from future compliance. 

 
1.04 SUBMITTALS 

A. Pre-Work Submittals:  Within 7 days prior to the pre-construction conference, the Contractor 
shall submit 3 copies of the documents listed below, with 1 copy going directly to the Owner’s 
representative for review and approval prior to the commencement of asbestos abatement 
activities: 
1. Contractor license issued by New York State Department of Labor. 
2. A list of Projects performed within the past two (2) years and include the dollar value of 

all Projects.  Provide Project references to include Owner, consultant, and air monitoring 
firm's name, contact persons, address, and phone number. 

3. Progress Schedule: 
a. Show the complete sequence of abatement activities and the sequencing of Work 

within each building or building section.   
b. Show the dates for the beginning and completion of each major element of Work 

including substantial completion dates for each Work Area, building, or phase. 
4.  Project Notifications:  As required by Federal and State regulatory agencies together with 

proof of transmittal (i.e. certified mail return receipt). 
5.  Building Occupant Notification: As required by regulatory agencies.    
6.  Abatement Work Plan:  Provide plans that clearly indicate the following: 

a. All Work Areas/containments numbered sequentially. 
b. Locations and types of all decontamination enclosures. 
c. Entrances and exits to the Work Areas/containments. 
d. Type of abatement activity/technique for each Work Area/containment. 
e. Number and location of negative air units and exhaust.  Also provide calculations 

for determining number of negative air pressure units. 
f. Proposed location and construction of storage facilities and field office. 
g. Location of water and electrical connections to building services. 
h. Waste transport routes through the building to the waste storage container.  

7. Disposal Site/Landfill Permit from applicable regulatory agency. 
8. NYS Department of Environmental Conservation Waste Transporter Permit.   

 
B. On-Site Submittals: Refer to Part 3.01.C for all submittals, documentation, and postings required 

to be maintained on-site during abatement activities. 
 
C. Project Close-out Submittals: Within 30 days of the completion of each abatement phase, the 

Contractor shall submit 4 copies of the documents listed below.  One set of the documents shall 
be transmitted to the Facility and one set to the Owner’s representative for review and approval 
prior to the Contractor’s final payment.  
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1. Originals of all waste disposal manifests, seals, and disposal logs.   
2. OSHA compliance air monitoring records conducted during the Work. 
3. Daily progress log, including the entry/exit log.  
4. A list of all Workers used in the performance of the Project, including name, social 

security number, NYS DOL certification number and type of certification (i.e. supervisor, 
asbestos handler, etc.). 

5. For each Worker used in the performance of the Project, submit the Worker’s 
Acknowledgment Statement. 

6. Disposal Site/Landfill Permit from applicable regulatory agency. 
7. Project notifications, amended notifications and any Variances. 

 
 
1.05 PRE-CONSTRUCTION CONFERENCE 

A. Prior to start of preparatory Work under this Contract, the Contractor shall attend a pre-
construction conference attended by Owner, Facility Personnel, and Green Path Environmental, 
Inc (Environmental Consultant).   

 
B. Agenda for this conference shall include but not necessarily be limited to: 

1. Contractor's scope of Work, Work plan, and schedule to include number of workers and 
shifts. 

2. Contractor's safety and health precautions including protective clothing and equipment 
and decontamination procedures. 

3. Environmental Consultant's duties, functions, and authority.  
4. Contractor's Work procedures including: 

a. Methods of job site preparation and removal methods. 
b. Respiratory protection. 
c. Disposal procedures. 
d. Cleanup procedures. 
e. Fire exits and emergency procedures. 

5. Contractor’s required pre-work and on-site submittals, documentation, and postings.  
6. Contractor's plan for twenty-four (24) hour Project security both for prevention of theft 

and for barring entry of unauthorized personnel into Work Areas. 
7. Temporary utilities. 
8. Handling of furniture and other moveable objects. 
9. Storage of removed asbestos containing materials. 
10. Waste disposal requirements and procedures, including use of the Owner supplied waste 

manifest and container seals. 
 

C. In conjunction with the conference the Contractor shall accompany the Owner and 
Environmental Consultant on a pre-construction walk-through documenting existing condition 
of finishes and furnishings, reviewing overall Work plan, location of fire exits, fire protection 
equipment, water supply and temporary electric tie-in. 

 
1.06 APPLICABLE STANDARDS AND REGULATIONS 

A. The Contractor shall comply with the following codes and standards, except where more 
stringent requirements are shown or specified: 

 
B. Federal Regulations: 

1. 29 CFR 1910.1001, "Asbestos" (OSHA) 
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2. 29 CFR 1910.1200, "Hazard Communication" (OSHA) 
3. 29 CFR 1910.134, "Respiratory Protection" (OSHA) 
4. 29 CFR 1910.145, "Specification for Accident Prevention Signs and Tags" (OSHA) 
5. 29 CFR 1926, "Construction Industry" (OSHA) 
6. 29 CFR 1926.1101, "Asbestos, Tremolite, Anthophyllite, and Actinolite" (OSHA) 
7. 29 CFR 1926.500 "Guardrails, Handrails and Covers" (OSHA) 
8. 40 CFR 61, Subpart A, "General Provisions" (EPA) 
9. 40 CFR 61, Subpart M, "National Emission Standard for Asbestos" (EPA) 
10. 49 CFR 171-172, Transportation Standards (DOT) 
 

C. New York State Regulations: 
1. 12 NYCRR, Part 56, "Asbestos", Industrial Code Rule 56 (DOL) (amended March 21, 

2007). 
2. 6 NYCRR, Parts 360, 364, Disposal and Transportation (DEC)  
3. 10 NYCRR, Part 73, "Asbestos Safety Program Requirements" (DOH) 

 
D. Standards and Guidance Documents: 

1. American National Standard Institute (ANSI) Z88.2-80, Practices for Respiratory 
Protection 

2. ANSI Z9.2-79, Fundamentals Governing the Design and Operation of Local Exhaust 
Systems 

3. EPA 560/585-024, Guidance for Controlling Asbestos Containing Materials in Buildings 
(Purple Book)  

4. EPA 530-SW-85-007, Asbestos Waste Management Guidance 
5. ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos Abatement 

Projects.” 
 
1.07 NOTICES 

A. The Contractor shall provide notification of intent to commence asbestos abatement activities as 
indicated below. 
1. At least ten (10) Working days prior to beginning abatement activities, send written 

notification to: 
U.S. Environmental Protection Agency 
National Emissions Standards for Hazardous Air Pollutants (NESHAPS) Coordinator 
26 Federal Plaza 
New York, NY 10007  

2. At least ten (10) days prior to beginning abatement activities send written notification to: 
New York State Department of Labor  
Division of Safety and Health, Asbestos Control Program.   
State Office Campus  
Building 12 - Room 454 
Albany, NY  12240 

  
B. The Contractor is required to send notifications to regulatory agencies via mail or package 

delivery service that will provide proof of delivery and receipt. 
 
C. The Contractor shall be responsible for maintaining current project filings with regulatory 

agencies for the duration of the project. 
 



NANUET UNION FREE SCHOOL DISTRICT 
GEORGE W. MILLER ELEMENTARY SCHOOL BOND PROJECTS PHASE 2                                                 

KSQ DESIGN PROJECT NO. 2111005.00 
 
SECTION 02 82 00 – Asbestos Abatement Specification 

      BID SET ISSUANCE  
   DECEMBER 15, 2022 

 

 
KSQ ARCHITECTS PC 

02 82 00 - 7 

D. The Contractor shall post and/or provide Building Occupant Notification at least 10 days prior 
to beginning abatement activities as required by Code Rule 56.   
 

1.08 PROJECT MONITORING AND AIR SAMPLING 
A. The Owner has engaged the services of Green Path Environmental, Inc (Environmental 

Consultant) who shall serve as the Owner's Representative in regard to the performance of the 
asbestos abatement Project and provide direction as required throughout the entire abatement 
Project period. 

 
B. The Contractor is required to ensure cooperation of its personnel with the Consultant for the air 

sampling and Project monitoring functions described in this section.  The Contractor shall 
comply with all direction given by the Consultant during the course of the Project.  

 
C. The Consultant shall provide the following administrative services:  
 

1. Review and approve or disapprove all submittals, shop drawings, schedules, and samples.  
2. Assure that all notifications to governmental agencies by the Contractor are submitted in 

a timely manner and are correct in content.  
 

D. The Consultant shall staff the Project with a trained and certified person (s) to act on the Owner's 
behalf at the job site.  This individual shall be designated as the Abatement Project Monitor 
(APM). 
1. The APM shall be on-site at all times the Contractor is on-site.  The Contractor shall not 

be permitted to conduct any Work unless the APM is on-site (except for inspection of 
barriers and negative air system during non-working days). 

2. The APM shall have the authority to direct the actions of the Contractor verbally and in 
writing to ensure compliance with the Project documents and all regulations.  The APM 
shall have the authority to Stop Work when gross Work practice deficiencies or unsafe 
practices are observed, or when ambient fiber concentrations outside the removal area 
exceed .01 f/cc or background level. 
a. Such Stop Work order shall be effective immediately and remain in effect until 

corrective measures have been taken and the situation has been corrected. 
b. Standby time required to resolve the situation shall be at the Contractor's expense. 

3. The APM shall provide the following services: 
a. Inspection of the Contractor's Work, practices, and procedures, including 

temporary protection requirements, for compliance with all regulations and Project 
specifications.   

b. Provide abatement Project air sampling as required by applicable regulations 
(NYS, AHERA) and the Owner.  Sampling will include background, work area 
preparation, asbestos handling, and final cleaning and clearance air sampling.  

c. Verify daily that all Workers used in the performance of the Project are certified 
by the appropriate regulatory agency. 

d. Monitor the progress of the Contractor's Work, and report any deviations from the 
schedule to the Owner. 

e. Monitor, verify, and document all waste load-out operations.  
f. Verify that the Contractor is performing personal air monitoring daily, and that 

results are being returned and posted at the site as required. 
g. The APM shall maintain a log on site that documents all project related and 

Consultant and Contractor actions, activities, and occurrences.  
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4. The following minimum inspections shall be conducted by the APM. Additional 

inspections shall be conducted as required by Project conditions.  Progression from one 
phase of Work to the next by the Contractor is only permitted with the written approval 
of the APM. 
a. Pre-Construction Inspection:  The purpose of this inspection is to verify the 

existing conditions of the Work Areas and to document these conditions.  
b. Pre-Commencement Inspection:  The purpose of this inspection is to verify the 

integrity of each containment system prior to disturbance of any asbestos 
containing material.  This inspection shall take place only after the Work Area is 
fully prepped for removal. 

c. Work Inspections:  The purpose of this inspection is to monitor the Work practices 
and procedures employed on the Project and to monitor the continued integrity of 
the containment system.  Inspections within the removal areas shall  

 be conducted by the APM during all preparation, removal, and cleaning activities 
at least twice every Work shift.  Additional inspections shall be conducted as 
warranted. 

d. Pre-Encapsulation Inspection:  The purpose of this inspection is to ensure the 
complete removal of Asbestos Containing Material (ACM), from all surfaces in 
the Work Area prior to encapsulation.  

e. Visual Clearance Inspection:  The purpose of this inspection is to verify that: all 
materials in the scope of work have been properly removed; no visible asbestos 
debris/residue remains; no pools of liquid or condensation remains; and all required 
cleanings are complete.   This inspection shall be conducted before final air 
clearance testing. 

f. Post-Clearance Inspection:  The purpose of this inspection is to ensure the complete 
removal of ACM, including debris, from the Work Area after satisfactory final 
clearance sampling and removal of all isolation and critical barriers and equipment 
from the Work Area. 

g. Punch List Inspection:  The purpose of this inspection is to verify the Contractor's 
certification that all Work has been completed as contracted and the existing 
condition of the area prior to its release to the Owner. 

 
E. The Consultant shall provide abatement Project air sampling and analysis as required by 

applicable regulations (New York State and/or AHERA).  Sampling will include background, 
work area preparation, asbestos handling, and final cleaning and clearance air sampling. 
1. Unless otherwise required by applicable regulations, the Consultant shall have samples 

analyzed by Phase Contrast Microscopy (PCM).  Results shall be available within 24 
hours of completion of sampling. 

2. Samples shall be collected as required by applicable regulations (New York State and/or 
AHERA) and these specifications.  If Transmission Electron Microscopy (TEM) 
clearance air sampling is utilized by the owner, the clearance criteria and sampling 
protocols must be in compliance with AHERA.  If PCM air sample analysis results exceed 
the satisfactory clearance criteria, then TEM analysis of the entire set of clearance air 
samples may be used, provided that a standard NIOSH/ELAP accepted laboratory 
analysis method is utilized that shall report each air sample result in fibers per cubic 
centimeter.   

3. If the air sampling during any phase of the abatement project reveals airborne fiber levels 
at or above .01 fibers/cc or the established background level, whichever is greater, outside 
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the regulated Work Area, Work shall stop immediately and corrective measures required 
by Code Rule 56 shall be initiated.  Notify all employers and occupants in adjacent areas.  
The Contractor shall bear the burden of any and all costs incurred by this delay. 

4. The Environmental Consultant shall submit copies of all elevated air sampling results 
collected during abatement and all final air clearance results to the Commissioner of 
Labor.  

 
1.09 CONTRACTOR AIR SAMPLING 

A. In addition to the requirements of OSHA 1926.1101, the Contractor shall be required to perform 
personal air monitoring every Work shift in each Work Area during which abatement activities 
occur in order to determine that appropriate respiratory protection is being worn and utilized. 

 
B. The Contractor shall conduct air sampling that is representative of both the 8-hour time weighted 

average and 30-minute short-term exposures to indicate compliance with the permissible 
exposure and excursion limits. 

 
C. The Contractor's laboratory analysis of air samples shall be conducted by an NYS DOH ELAP 

approved laboratory.   
 
D. Results of personnel air sample analyses shall be available, verbally, within twenty-four (24) 

hours of sampling and shall be posted upon receipt.  Written laboratory reports shall be delivered 
and posted at the Work site within five (5) days.  Failure to comply with these requirements may 
result in all work being stopped until compliance is achieved.  

 
1.10 PROJECT SUPERVISOR 

A. The Contractor shall designate a full-time Project Supervisor who shall meet the following 
qualifications:  
1. The Project Supervisor shall hold New York State certification as an Asbestos Supervisor.   
2. The Project Supervisor shall meet the requirements of a "Competent Person" as defined 

by OSHA 1926.1101 and shall have a minimum of one year experience as a supervisor.  
3. The Project Supervisor must be able to speak, read, and write English fluently, as well as 

communicate in the primary language of the Workers. 
 

B. If the Project Supervisor is not on-site at any time whatsoever, all Work shall be stopped.  The 
Project Supervisor shall remain on-site until the Project is complete.  The Project Supervisor 
cannot be removed from the Project without the written consent of the Owner and the 
Environmental Consultant.  The Project Supervisor shall be removed from the Project if so 
requested by the Owner.  

 
C. The Project Supervisor shall maintain the bound Daily Project Log that also includes the 

entry/exit logs as required by New York State Department of Labor and section 2.03 of the 
specifications and the Waste Disposal Log required by section 4.04 of the specifications. 

 
C. The Project Supervisor shall be responsible for the performance of the Work and shall represent 

the Contractor in all respects at the Project site.  The Supervisor shall be the primary point of 
contact for the Asbestos Project Monitor. 
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1.11 MEDICAL REQUIREMENTS 
A. Before exposure to airborne asbestos fibers, provide Workers with a comprehensive medical 

examination as required by 29 CFR 1910.1001, and 29 CFR 1926.1101. 
1. This examination is not required if adequate records show the employee has been 

examined as required by 29 CFR 1910.1001, and 29 CFR 1926.1101 within the past year. 
2. The same medical examination shall be given on an annual basis to employees engaged 

in an occupation involving asbestos fibers and within thirty (30) calendar days before or 
after the termination of employment in such occupations. 

 
1.12 TRAINING 

A. As required by applicable regulations, prior to assignment to asbestos Work instruct each 
employee with regard to the hazards of asbestos, safety and health precautions, and the use and 
requirements of protective clothing and equipment. 

 
B. Establish a respirator program as required by ANSI Z88.2 and 29 CFR 1910.134, and 29 CFR 

1926.1101.  Provide respirator training and fit testing. 
 
1.13 RESPIRATORY PROTECTION 

A. Select respirators from those approved by the Mine Safety and Health Administration (MSHA), 
and the National Institute for Occupational Safety and Health (NIOSH), Department of Health 
and Human Services. 

 
B. Respirators shall be individually fit-tested to personnel under the direction of an Industrial 

Hygienist on a yearly basis.  Fit-tested respirators shall be permanently marked to identify the 
individual fitted, and use shall be limited to that individual.  Fit-test records shall be maintained 
on site for each employee. 

 
C. Where fiber levels permit, and in compliance with regulatory requirements, half-faced 

respirators are the minimum allowable respiratory protection permitted to be utilized during 
gross removal operations of OSHA Class I or OSHA Class II ACM. 

 
D. No respirators shall be issued to personnel without such personnel participating in a respirator 

training program. 
 
E. High Efficiency Particulate Air (HEPA) respirator filters shall be approved by NIOSH and shall 

conform to the OSHA requirements in 29 CFR 1910.134 and 29 CFR 1926.1101. 
 
F. A storage area for respirators shall be provided by the Contractor in the clean room side of the 

personnel decontamination enclosure where they will be kept in a clean environment. 
 
G. The Contractor shall provide and make available a sufficient quantity of respirator filters so that 

filter changes can be made as necessary during the work day.  Filters will be removed and 
discarded during the decontamination process.  Filters cannot be reused.  Filters must be changed 
if breathing becomes difficult. 

 
H. Filters used with negative pressure air purifying respirators shall not be used any longer than one 

eight (8) hour work day. 
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I. Any authorized visitor, Worker, or supervisor found in the Work Area not wearing the required 
respiratory protection shall be removed from the Project site and not be permitted to return. 

 
J. The Contractor shall have at least two (2) half-faced respirators stored on site designated for 

authorized visitors use.  Appropriate respirator filters for authorized visitors shall be made 
available by the Contractor. 

 
1.14 DELIVERY AND STORAGE 

A. Deliver all materials to the job site in original packages with containers bearing manufacturer's 
name and label. 

 
B. Store all materials at the job site in a suitable and designated area. 

1. Store materials subject to deterioration or damage away from wet or damp surfaces and 
under cover. 

1. Protect materials from unintended contamination and theft. 
2. Storage areas shall be kept clean and organized.  
 

C. Remove damaged or deteriorated materials from the job site.  Materials contaminated with 
asbestos shall be disposed of as asbestos debris as herein specified. 

 
1.15 TEMPORARY UTILITIES 

A. Shut down and lock out all electrical power to the asbestos Work Areas. 
 
B. Provide temporary 120–240 volt, single phase, three wire, 100 amp electric service with Ground 

Fault Circuit Interrupters (GFCI) for all electric requirements within the asbestos Work Area. 
1. Where available, obtain from Owner's existing system.  Otherwise provide power from 

other sources (i.e. generator).  
2. Provide temporary wiring and "weatherproof" receptacles in sufficient quantity and 

location to serve all HEPA equipment and tools. 
3. Provide wiring and receptacles as required by the Environmental Consultant for air 

sampling equipment. 
4. All power to the Work Area shall be brought in from outside the area through GFCI's at 

the source. 
 

C. Provide temporary lighting with "weatherproof" fixtures for all Work Areas including 
decontamination chambers. 
1. The entire Work Area shall be kept illuminated at all times. 
2. Provide lighting as required by the Environmental Consultant for the purposes of 

performing required inspections.  
 

D. All temporary devices and wiring used in the Work Area shall be capable of decontamination 
procedures including HEPA vacuuming and wet-wiping. 

 
E. Utilize domestic water service, if available, from Owner's existing system.  Provide hot water 

heaters with sufficient capacity to meet Project demands.  
 

END OF PART 1 
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PART 2   PRODUCTS 
 
2.01 PROTECTIVE CLOTHING 

A. Provide personnel utilized during the Project with disposable protective whole body clothing, 
head coverings, gloves and foot coverings. Provide disposable plastic or rubber gloves to protect 
hands.  Cloth gloves may be worn inside the plastic or rubber for comfort, but shall not be used 
alone.  Make sleeves secure at the wrists and make foot coverings secure at the ankles by the use 
of tape, or provide disposable coverings with elastic wrists or tops. 

 
B. Provide sufficient quantities of protective clothing to assure a minimum of four (4) complete 

disposable outfits per day for each individual performing abatement Work. 
 
C. Eye protection and hard hats shall be provided and made available for all personnel entering any 

Work Area. 
 
D. Authorized visitors shall be provided with suitable protective clothing, headgear, eye protection, 

and footwear whenever they enter the Work Area. 
 
2.02 SIGNS AND LABELS 

A. Provide warning signs and barrier tapes at all approaches to asbestos Work Areas.  Locate signs 
at such distance that personnel may read the sign and take the necessary protective steps required 
before entering the area. 
1. Provide danger signs in vertical format conforming to 29 CFR 1926.1101, minimum 20" 

x 14" displaying the following legend. 
DANGER 

ASBESTOS CANCER AND LUNG DISEASE 
HAZARD 

AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE CLOTHING 

ARE REQUIRED IN THIS AREA 
 

2. Provide 3" wide yellow barrier tape printed with black lettered, "DANGER ASBESTOS 
REMOVAL".  Locate barrier tape across all corridors, entrances and access routes to 
asbestos Work Area.  Install tape 3' to 4' AFF. 

 
B. Provide asbestos danger labels affixed to all asbestos materials, scrap, waste, debris and other 

products contaminated with asbestos. 
1. Provide asbestos danger labels of sufficient size to be clearly legible, displaying the 

following legend: 
DANGER 

CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 
 

2. Provide the following asbestos labels, of sufficient size to be clearly legible, for display 
on waste containers (bags or drums) which will be used to transport asbestos 
contaminated material in accordance with United States Department of Transportation 49 
CFR Parts 171 and 172: (Note: Include “RQ” for friable asbestos waste only.) 

RQ, (WASTE) ASBESTOS, 9, NA2212, PGIII 
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3. Generator identification information shall be affixed to each waste container indicating 

the following printed in indelible ink:  
Generator Name  
Facility Name  
Facility Address  
 
 

 
2.03 DAILY PROJECT LOG  

A. Provide a Daily Project Log.  The log shall contain on title page the Project name, name, address 
and phone number of Owner; name, address and phone number of Environmental Consultant; 
name, address and phone number of Abatement Contractor; emergency numbers including, but 
not limited to local Fire/Rescue department and all other New York State Department of Labor 
requirements. 

 
B. All entries into the log shall be made in non-washable, permanent ink and such pen shall be 

strung to or otherwise attached to the log to prevent removal from the log-in area.  Under no 
circumstances shall pencil entries be permitted. 

 
C. All persons entering and exiting the Work Area shall sign the log and include name, title, work 

performed and time. 
 
D. The Project Supervisor shall document all Work performed daily and note all inspections 

required by Code Rule 56, i.e. testing and inspection of barriers and enclosures. 
 
2.04 SCAFFOLDING AND LADDERS 

A. Provide all scaffolding and/or staging as necessary to accomplish the Work of this Contract.  
Scaffolding may be of suspension type or standing type such as metal tube and coupler, tubular 
welded frame, pole or outrigger type or cantilever type.  The type, erection and use of all 
scaffolding and ladders shall comply with all applicable OSHA construction industry standards. 

 
B. Provide scaffolding and ladders as required by the Environmental Consultant for the purposes 

of performing required inspections. 
 
2.05 SURFACTANT (AMENDED WATER) 

A. Wet all asbestos-containing materials prior to removal with surfactant mixed and applied in 
accordance with manufacturer's printed instructions. 

 
2.06 ENCAPSULANT 

A. Encapsulant shall be tinted or pigmented so that application when dry is readily discernible.  
 

B. The encapsulant solvent or vehicle shall not contain a volatile hydrocarbon. 
 
2.07 DISPOSAL BAGS, DRUMS, AND CONTAINERS 

A. Provide 6 mil polyethylene disposal bags printed with asbestos caution labels.  Bags shall also 
be imprinted with U.S. Department of Transportation required markings.  
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B. Provide 30- or 55-gallon capacity fiber, plastic, or metal drums capable of being sealed air and 
water tight if asbestos waste has the potential to damage or puncture disposal bags.  Affix 
asbestos caution labels on lids and at one-third points around drum circumference to assure ready 
identification. 

 
C. Containers and bags must be labeled accordance with 40 CFR Part 61 NESHAPS and Code Rule 

56.  When the bags/containers are moved to the lockable hardtop dumpster from the waste 
decontamination system washroom, the bags must also be appropriately labeled with the date 
they are moved on the bag/container in waterproof markings.  

 
D. Labeled ACM waste containers or bags shall not be used for non-ACM waste or trash.  Any 

material placed in labeled containers or bags, whether turned inside out or not shall be handled 
and disposed of as ACM waste. 

 
2.08 HEPA VACUUM EQUIPMENT 

A. All dry vacuuming performed under this contract shall be performed with High Efficiency 
Particulate Absolute (HEPA) filter equipped industrial vacuums conforming to ANSI Z9.2. 

 
B. Provide tools and specialized equipment including scraping nozzles with integral vacuum hoods 

connected to a HEPA vacuum with flexible hose. 
 

2.09 POWER TOOLS 
A. Any power tools used to drill, cut into, or otherwise disturb asbestos material shall be 

manufacturer equipped with HEPA filtered local exhaust ventilation. 
 
2.10 POLYETHYLENE SHEETING 

A. All polyethylene (plastic) sheeting used on the Project (including but not limited to sheeting used 
for critical and isolation barriers, fixed objects, walls, floors, ceilings, waste container) shall be 
at least 6 mil fire retardant sheeting. 

 
B. Decontamination enclosure systems shall utilize at least 6 mil opaque fire retardant plastic 

sheeting.  At least 2 layers of 6 mil reinforced fire retardant plastic sheeting shall be used for the 
flooring. 

 
END OF PART 2 
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PART 3   EXECUTION 
 
3.01 GENERAL REQUIREMENTS 

A. Should visible emissions or water leaks be observed outside the Work Area, immediately stop 
Work and institute emergency procedures per Code Rule 56.  Should there be elevated fiber 
levels outside the Work Area, immediately stop Work, institute emergency procedures per Code 
Rule 56, and notify all employers and occupants in adjacent areas.  All costs incurred in 
decontaminating such non-Work Areas and the contents thereof shall be borne by the Contractor, 
at no additional cost to the Owner. 

 
B. Medical approval, fit test reports, Worker Acknowledgments, and NYS DOL certificates shall 

be on site prior to admittance of any Contractor’s employees to the asbestos Work Area.   
 
C. The following submittals, documentation, and postings shall be maintained on-site by the 

Contractor during abatement activities at a location approved by the Abatement Project Monitor: 
1. Contractor license issued by New York State Department of Labor. 
2. Certification, Worker Training, Medical Surveillance, Acknowledgments: 

a. NYS DOL Asbestos Handler certification cards for each person employed in the 
removal, handling, or disturbance of asbestos.  

b. Evidence that Workers have received proper training required by the regulations 
and the medical examinations required by OSHA 29 CFR 1926.1101. 

c. Documentation that Workers have been fit tested specifically for respirators used 
on the Project.  

d. Worker's Acknowledgments: Statements signed by each employee that the 
employee has received training in the proper handling of asbestos containing 
materials; understands the health implications and risks involved; and understands 
the use and limitations of the respiratory equipment to be used. 

3. Daily OSHA personal air monitoring results. 
4. NYS Department of Health ELAP certification for the laboratory that will be analyzing 

the OSHA personnel air samples. 
5. NYS Department of Environmental Conservation Waste Transporter Permit.   
6. Project documents (specifications and drawings.) 
7. Notifications and Variances.  Ensure that the most up-to-date notifications and Variances 

are on-site. 
8.  Applicable regulations. 
9.  Material Safety Data Sheets of supplies/chemicals used on the Project. 
10. Approved Abatement Work Plan.  
11. List of emergency telephone numbers.  
12. Magnahelic manometer semi-annual calibration certification. 
13. Waste Disposal Log. 
14. Daily Project Log. 

 
D. The following documentation shall be maintained on-site by the Abatement Project Monitor 

during abatement activities: 
1. Contractor license issued by New York State Department of Labor. 
2. Air Sample Log. 
3. Air sample results. 
4. Project Monitor Daily Log  
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7. A copy of ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos 
Abatement Projects.” 

 
E. The Work Area must be vacated by building occupants prior to decontamination enclosure 

construction and Work Area preparation.  
 

F. All demolition necessary to access asbestos containing materials for removal must be conducted 
within negative pressure enclosures by licensed asbestos handlers.  Demolition debris may be 
disposed of as construction and demolition debris provided the Abatement Project Monitor 
determines that it is not contaminated with asbestos and there has been no disturbance of ACM 
within the enclosure.  If the demolition debris is determined to be contaminated or ACM has 
been disturbed, it must be disposed of as asbestos waste.   

 
3.02 PERSONNEL DECONTAMINATION ENCLOSURE 

A. Provide personnel decontamination enclosure contiguous to the Work Area as per NYS ICR 56.  
The decontamination enclosure may be attached to or remote from the Work Area and not 
located within it unless isolation barriers are installed.  If the decontamination chamber is 
accessible to the public it shall be fully framed and sheathed to prevent unauthorized entry. 

 
B. Access to the Work Area will be from the clean room through an air-lock to the shower and 

through an air lock to the equipment room.  Each airlock shall be a minimum of three feet from 
door to door.  Additional air locks shall be provided as required by Code Rule 56 for remote 
decontamination enclosures.  

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 

mil polyethylene sheeting.  Two layers of reinforced polyethylene sheeting shall be used to cover 
the floor. 

 
D. The entrance to the clean room shall have a lockable door.  Provide suitable lockers for storage 

of Worker's street clothes.  Storage for respirators along with replacement filters and disposable 
towels shall also be provided. 

 
E. Provide a temporary shower with individual hot and cold water supplies and faucets.  Provide a 

sufficient supply of soap and shampoo.  There shall be one shower for every six Workers.  The 
shower room shall be constructed in such a way so that travel through the shower chamber shall 
be through the shower.  The shower shall not be able to be bypassed. 

 
F. Shower water shall be drained, collected and filtered through a system with at least a 5.0 micron 

particle size collection capability containing a series of several filters with progressively smaller 
pore sizes to avoid rapid clogging of the system.  The filtered waste water shall then be 
discharged in accordance with applicable codes and the contaminated filters disposed of as 
asbestos waste. 

 
G. The equipment room shall be used for the storage of tools and equipment.  A walk-off pan filled 

with water shall be located in the Work Area outside the equipment room for Workers to clean 
foot coverings when leaving the Work Area.  A labeled 6 mil plastic ACM waste bag for 
collection of contaminated clothing shall be located in this room. 
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H. The personal decontamination enclosure shall be cleaned and disinfected minimally at the end 
of each Work shift and as otherwise directed by the Asbestos Project Monitor. 

 
3.03 WASTE DECONTAMINATION ENCLOSURE 

A. Provide a waste decontamination enclosure contiguous to the Work area.  The decontamination 
enclosure shall be attached to the Work Area and not located within it unless isolation barriers 
are installed.  If the decontamination chamber is accessible to the public it shall be fully framed 
and sheathed to prevent unauthorized entry.  

 
B. The waste decontamination enclosure system shall consist of a holding area, air lock and 

washroom.  The airlock shall be a minimum of three feet from door to door.  The entrance to the 
holding area shall have a lockable door. 

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 

mil polyethylene sheeting on walls and ceiling.  Two layers of reinforced polyethylene sheeting 
shall be used to cover the floor. 

 
D. Where there is only one egress from the Work Area, the holding area of the waste 

decontamination enclosure system may branch off from the personnel decontamination 
enclosure equipment room, which then serves as the waste wash room. 

 
E. The waste wash room water shall be drained, collected, and filtered through a system with at 

least a 5.0 micron particle size collection capability containing a series of several filters with 
progressively smaller pore sizes to avoid rapid clogging of the system.  The filtered waste water 
shall then be discharged in accordance with applicable codes and the contaminated filters 
disposed of as asbestos waste. 

 
F. In small asbestos Projects where only one egress from the Work Area exists, the shower room 

may be used as a waste washroom.  In this instance, the clean room shall not be used for waste 
storage, but shall be used for waste transfer to carts, which shall immediately be removed from 
this enclosure. 

 
3.04 WORK AREA ENTRY AND EXIT PROCEDURES 

A. Access to and from the asbestos Work Area is permitted only through the personnel 
decontamination enclosure unless otherwise stipulated in a Site Specific Variance. 

 
B. Workers shall sign the entry/exit log upon every entry and exit. 
 
C. The following procedures shall be followed when entering the Work Area:  

1. Before entering the Work Area, Workers shall proceed to the clean room, remove all street 
clothes, and don protective clothing, equipment, and respirators.   

2. Workers shall proceed from the clean room through the shower room and the equipment 
room and into the Work Area.  

 
D. The following procedures shall be followed when exiting the Work Area:  

 
1. Before leaving the Work Area, gross asbestos contamination will be removed by 

brushing, wet cleaning and/or HEPA vacuuming. 
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2. In the equipment room, Workers shall remove disposable clothing, but not respirators, 
and shall place clothing in plastic disposal bags for disposal as contaminated debris prior 
to entering the shower room. 

3. Workers shall shower thoroughly while wearing respirators, then wash respirator with 
soap and water prior to removal. 

4. Upon exiting the shower, Workers shall don new disposable clothing if the Work shift is 
to continue or street clothes to exit area.  Under no circumstances shall Workers enter 
public non-Work Areas in disposable protective clothing.   

 
E. If remote decontamination enclosures are permitted by Code Rule 56 or a Site Specific Variance, 

workers shall wear two disposable suits for all phases of Work.  Workers exiting the work area 
shall HEPA vacuum the outer suit, enter the airlock, remove the outer suit and then place it back 
into the Work Area.  A clean second suit shall be donned before exiting the airlock and 
proceeding to the decontamination enclosure or another work area via the designated pathway 
required by Code Rule 56.   

 
3.05 WORK AREA PREPARATION 

A. Asbestos danger signs shall be posted at all approaches to the asbestos Work Area.  Post all 
emergency exits as emergency exits only on the Work Area side, post with asbestos caution 
signs on the non-Work Area side.  Provide all non-Work Area stairs and corridors accessible to 
the asbestos Work Area with warning tapes at the base of stairs and beginning of corridors.  
Warning tapes shall be in addition to caution signs. 

 
B. Shut down and lock out the building heating, ventilating, and air conditioning systems.  

Electrical systems and circuits shall also be shut down unless permitted to remain active per 
Code Rule 56 and appropriately protected and labeled.  Existing lighting sources shall not be 
utilized.  Provide temporary electric power and lighting as specified herein. 

 
C. All surfaces and objects within the Work Area shall be pre-cleaned using HEPA vacuuming 

and/or wet-wiping methods.  Dry sweeping and any other methods that raise dust shall be 
prohibited.  ACM shall not be disturbed during pre-cleaning. 

 
D. Movable objects within the Work Area shall be HEPA vacuumed and/or wet-wiped and 

removed from the Work Area. 
 
E. All non-movable equipment in the Work Area shall be completely covered with 2 layers of 

polyethylene sheeting, at least 6 mil in thickness, and secured in place with duct tape and/or 
spray adhesive.  

 
F. Provide enclosure of the asbestos Work Area necessary to isolate it from unsealed areas of the 

building in accordance with the approved asbestos Work plan and as specified herein. 
 
G. Provide critical barriers by sealing off all openings including but not limited to windows, 

diffusers, grills, electrical outlets and boxes, doors, floor drains, and any other penetrations of 
the Work Area enclosure, using 2 layers of at least 6 mil polyethylene sheeting.    

 
H. Provide isolation barriers by installing temporary framing and sheathing at openings larger than 

32 square feet forming the limits of the asbestos Work Area.  Sheathing thickness must be  
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 a minimum of 3/8 inch and all sheathing shall be caulked and the Work Area side sealed with 
two layers of 6 mil polyethylene sheeting. 

 
I. Isolation barriers shall be installed at all elevator openings in the Work Area.  .Elevators running 

through the regulated abatement work area shall be shut down or isolated as per Code Rule 56. 
Elevator controls shall be modified so that elevators bypass the Work Area 

 
J. Provide two layers of 6 mil polyethylene sheeting over all floor, wall, and ceiling surfaces.  

Isolation barriers shall also be covered with two layers (for a total of four layers).  Sheeting shall 
be secured with spray adhesive and then sealed with duct tape.  All joints in polyethylene 
sheeting shall overlap 12" minimum.  Carpeting left in place shall be covered with 3/8 inch 
plywood sheathing prior to plasticizing.  

 
K. Unless otherwise specified for removal, the Contractor shall either protect all fiberglass 

insulation on piping, ductwork, tanks, etc. in the Work Area using two layers of six mil 
polyethylene or remove the insulation as asbestos containing waste.  If the Contractor elects to 
remove the fiberglass insulation, he shall be responsible for reinsulation if reinsulation of 
removed ACM is part of the Contract or Project. 

 
L. Frame out emergency exits.  Provide double layer 6 mil polyethylene sheeting and tape seal 

opening. Post as emergency exits only.  Within the Work Area, mark the locations and directions 
of emergency exits throughout the Work Area using exit signs and/or duct tape. 

 
M. Remove all items attached to or in contact with ACM only after the Work Area enclosure is in 

place. HEPA vacuum and wet wipe with amended water all removed items prior to their removal 
from the Work Area and before the start of asbestos removal operations.   

 
N. Suspended ceiling tiles shall only be removed after Work Area preparation is complete.  If 

possible, non-contaminated ceiling tiles shall be HEPA vacuumed and removed from the Work 
Area before asbestos removals begin.  Contaminated ceiling tiles shall be disposed of as asbestos 
waste. 

 
3.06  NEGATIVE AIR PRESSURE FILTRATION SYSTEM 

A. Provide a portable asbestos filtration system that develops a minimum pressure differential of 
negative 0.02 in. of water column within all full enclosure areas relative to adjacent unsealed 
areas and that provides a minimum of 4 air changes per hour in the Work Area during abatement 
and 6 air changes for non-friable flooring and/or mastic removal .   

 
B. Such filtration systems must be made operational after critical and isolation barriers are installed 

but before wall, floor, and ceilings are plasticized and shall be operated 24 hours per day during 
the entire Project until the final cleanup is completed and satisfactory results of the final air 
samples are received from the laboratory.  

 
C. The system shall include a series of pre-filters and filters to provide High Efficiency Particulate 

Air (HEPA) filtration of particles down to 0.3 microns at 100% efficiency and below 0.3 microns 
at 99.9% efficiency.  Provide sufficient replacement filters to replace pre-filters every 2 hours, 
secondary pre-filters every 24 hours, and primary HEPA filters every 600 hours of operation. 
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D. A minimum of one additional filtration unit of at least the same capacity as the primary unit(s) 
shall be installed and fully functional to be used during primary unit (s) filter changing and in 
case of primary failure.   

 
E. At no time will the unit exhaust indoors, within 15 feet of a receptor, including but not limited 

to windows and doors, or adversely affect the air intake of the building.  Exhaust ducting shall 
not exceed 25’ in length.  Provide construction fencing at ground level exhaust termination 
locations per Code Rule 56.   

 
F. Upon electric power failure or shut-down of any filtration unit, all abatement activities shall stop 

immediately and only resume after power is restored and all filtration units are fully operating.  
For shut-downs longer than one hour, all openings into the Work Area, including the 
decontamination enclosures, shall be sealed.  

 
G. The Contractor shall provide a manometer to verify negative air pressure.  Manometers shall be 

read twice daily and recorded within the Daily Project Log.   
 
H. There shall be at least a 4-hour settling period after the Work Area is fully prepared and the 

negative filtration units have been started to ensure integrity of the barriers.   
 
I. Once installed and operational, the Contractor’s Supervisor shall conduct daily inspections of 

the Work Area to ensure the airtight integrity of the enclosure and operation of the negative air 
system.  Findings shall be recorded within the Daily Project Log.  Inspections shall also be 
conducted on days when no abatement activities are in progress per Code Rule 56 (i.e. 
weekends).  

 
3.07 REMOVAL OF ASBESTOS CONTAINING MATERIALS 

A. Asbestos-containing materials shall be removed in accordance with the Contract Documents and 
the approved Asbestos Work Plan.  Only one type of ACM shall be abated at a time within a 
Work Area.  Where there are multiple types of ACM requiring abatement, Code Rule 56 
procedures for sequential abatement shall be followed.   

 
B. Sufficiently wet asbestos materials with a low pressure, airless fine spray of surfactant to ensure 

full penetration prior to material removal.  Re-wet material that does not display evidence of 
saturation. 

 
C. One Worker shall continuously apply amended water while ACM is being removed. 
 
D. Perform cutting, drilling, abrading, or any penetration or disturbance of asbestos containing 

material in a manner to minimize the dispersal of asbestos fibers into the air.  Use equipment 
and methods specifically designed to limit generation of airborne asbestos particles.  All power 
operated tools used shall be provided with HEPA equipped filtered local exhaust ventilation.  

 
E. Upon removal of ACM from the substrate, the newly exposed surfaces shall be HEPA vacuumed 

and/or wet cleaned.  Surfaces must be thoroughly cleaned using necessary methods and any 
required solvents to completely remove any adhesive, mastic, etc.  

 
F. All removed material shall be placed into 6 mil plastic disposal bags or other suitable container 

upon detachment from the substrate.  Cleanup of accumulations of loose debris or waste shall 
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be performed whenever there is enough accumulation to fill a single bag or container and 
minimally at the end of each workshift.   

 
G. Large components shall be wrapped in two layers of 6 mil polyethylene sheeting.  Sharp 

components likely to tear disposal bags shall be placed in fiber drums or boxes and then wrapped 
with sheeting. 

 
H. Power or pressure washers are not permitted for asbestos removal or clean-up procedures unless 

approved in a Site-Specific Variance. 
 
I. All open ends of pipe and duct insulation not scheduled for removal shall be encapsulated using 

lag cloth. 
 
J. All construction and demolition debris determined by the Environmental Consultant to be 

contaminated with asbestos shall be handled and disposed of as asbestos waste. 
 
K. The use of metal shovels, metal dust pans, etc. are not permitted inside the work area.   

 
3.08 EQUIPMENT AND WASTE CONTAINER DECONTAMINATION AND REMOVAL 

PROCEDURES 
A. External surfaces of contaminated containers and equipment shall be cleaned by wet cleaning 

and/or HEPA vacuuming in the Work Area before moving such items into the waste 
decontamination enclosure system airlock by persons assigned to this duty.  The persons in the 
Work Area shall not enter the airlock.  No gross removal operations are permitted when waste 
transfer is in progress.   

 
B. The containers and equipment shall be removed from the airlock by persons stationed in the 

washroom during waste removal operations.  The external surfaces of containers and equipment 
shall be cleaned a second time by wet cleaning. 

 
C. The cleaned containers of asbestos material and equipment are to be dried of any excessive 

pooled or beaded liquid, placed in uncontaminated 6 mil plastic bags or sheeting, as the item's 
physical characteristics demand, and sealed airtight. 

 
D. The clean re-containerized items shall be moved into the airlock that leads to the holding area.  

Workers in the washroom shall not enter this airlock. 
 
E. Containers and equipment shall be moved from the airlock and into the holding area by persons 

dressed in clean personal protective equipment, who have entered from the holding area.  
 
F. The cleaned containers of asbestos material and equipment shall be placed in water tight carts 

with doors or tops that shall be closed and secured.  These carts shall be held in the holding area 
pending removal.  The carts shall be wet cleaned and/or HEPA vacuumed at least once each day. 

 
G. The exit from the decontamination enclosure system shall be secured to prevent unauthorized 

entry. 
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H. Where the waste removal enclosure is part of the personnel decontamination enclosure, waste 
removal shall not occur during shift changes or when otherwise occupied.  Precautions shall be 
taken to prevent short circuiting and cycling of air outward through the shower and clean room. 

 
3.09 WORK AREA DECONTAMINATION, CLEANING, AND CLEARANCE PROCEDURES 

A. Following completion of gross abatement and after all accumulations of asbestos waste materials 
have been containerized, the following decontamination procedures shall be followed unless 
modified by a Site-Specific Variance.  

 
B. First Cleaning: 

1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and 
removed from the Work Area. 

2. All surfaces in the Work Area shall be wet cleaned.  A wet-purpose shop vacuum may be 
used to pick up excess liquid, and may either be decontaminated prior to removal from 
the Work Area or disposed of as asbestos waste.  

3. The Abatement Project Monitor shall conduct a visual inspection of the Work Area for 
cleanliness and completion of abatement. 

4. The Contractor shall then apply a thin coat of encapsulant to all surfaces in the Work Area 
that were not the subject of removal.  In no event shall encapsulant be applied to any 
surface that was the subject of removal prior to obtaining satisfactory air monitoring 
results.  Encapsulants shall be pigmented or tinted to provide an indication for 
completeness of coverage.  The Abatement Project Monitor shall determine adequacy of 
coverage.   

5. After the encapsulant has been applied and the required waiting/settling and drying time 
has elapsed, the first layer of polyethylene sheeting shall then be removed and bagged.   

 
C. Second Cleaning 

1. All surfaces in the Work Area shall be HEPA vacuumed and then wet cleaned.    
2. The Abatement Project Monitor shall conduct a second visual inspection of the Work 

Area for cleanliness. 
3. After the required waiting/settling and drying time has elapsed, the second layer of 

polyethylene sheeting shall be removed and bagged  
 

D. Third Cleaning 
1. All surfaces in the Work Area shall be HEPA vacuumed and then wet cleaned.   
2. The Abatement Project Monitor shall conduct a third visual inspection of the Work Area 

for cleanliness. 
3. After the required waiting/settling and drying time has elapsed, aggressive final clearance 

air sampling shall then be conducted by the Environmental Consultant provided no visible 
asbestos debris/residue; pools of liquid, or condensation remains.  

4. Upon receipt of satisfactory final clearance air sampling results, the negative air pressure 
equipment can then be shut down and the isolation and critical barriers removed.  
Following this, the decontamination enclosures shall be removed.   

 
E. After isolation and critical barriers are removed, the Abatement Project Monitor and 

Contractor’s Supervisor shall inspect the Work Area for cleanliness.  If necessary, additional 
cleaning shall be performed by the Contractor as directed by the Abatement Project Monitor.  
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F. As a result of any visual inspection by the Asbestos Project Monitor or should air sampling 
results indicate high fiber levels, the Contractor will clean or reclean the affected areas at no 
additional expense to the Owner. 

 
3.10 TENT ENCLOSURES 

A. Tent enclosures may only be used where specifically permitted by Code Rule 56 or a Site-
Specific Variance issued by the NYS Department of Labor.   

 
B. The Contractor shall restrict access to the immediate area where tent removal procedures are 

taking place using barrier tape and/or construction barriers.  Caution signs shall be posted.   
 
C. Remote personnel and waste decontamination enclosures shall be constructed. Configuration 

shall be as required by Project size.  For tent enclosures with gross abatement of friable materials, 
a contiguous decontamination system shall be constructed, maintained and utilized, except for 
minor size tent enclosure work areas where a remote decontamination enclosure is permitted by 
Code Rule 56. 

 
D. The Work Area shall be precleaned.  All objects and equipment that will remain in the restricted 

area during abatement shall be sealed with two layers of six mil polyethylene and tape. 
 
E. The tent shall be a single use barrier constructed with a rigid frame and at least two layers of six 

mil polyethylene unless one layer of six mil polyethylene is otherwise permitted by Code Rule 
56.  Tents with twenty (20) square feet or less of floor space or no gross removal of friable ACM 
shall be constructed of one (1) layer of six mil polyethylene and shall include walls, ceilings and 
a floor (except portions of walls, floors and ceilings that are the removal surface) with double 
folded seams.  All seams shall be sealed airtight using duct tape and/or spray adhesive.   

 
F. The tent shall be constructed with at least one airlock for worker/waste egress.   
 
G. A monometer shall be used for all OSHA Class I abatement. 
 
H. Negative air shall be maintained at four (4) air changes per hour for non-friable and glovebag 

abatement tent enclosure work areas.  Eight (8) air changes shall be maintained for friable gross 
removal tent enclosure work areas.  In a Minor size abatement tent enclosure work area, a HEPA 
vacuum may be used to maintain the required air changes.    

 
I. OSHA compliance air monitoring is required per section 1.09.  
 
J. ACM removal shall follow procedures defined in section 3.07.  
 
K. Waste material shall be placed in properly labeled 6 mil plastic bags or other appropriate 

containers.  The outside of the bags or containers shall be wet wiped and/or HEPA vacuumed 
and shall then be placed in a second bag/container before being transported to the waste storage 
container.  All transportation of waste bags and containers outside the Work Area shall be in 
watertight carts.  These carts shall be held in the holding area pending removal.  The carts shall 
be wet cleaned and/or HEPA vacuumed at least once each day. 

 
L. Following completion of gross abatement and after all accumulations of asbestos waste materials 

have been containerized, the following decontamination procedures shall be followed.  
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1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and 
removed from the Work Area. 

2. All surfaces in the Work Area shall be wet cleaned.  A wet-purpose shop vacuum may be 
used to pick up excess liquid, and shall be decontaminated prior to removal from the Work 
Area.  

3. The Asbestos Project Monitor shall conduct a visual inspection of the Work Area for 
cleanliness and completion of abatement. 

4. After the waiting/settling and drying time requirements have elapsed, aggressive final 
clearance air sampling shall then be conducted by the Environmental Consultant.   

5. Upon receipt of satisfactory final clearance air sampling results, the tent shall be collapsed 
into itself, placed in suitable disposal bags, and transported to the waste decontamination 
enclosure.  Isolation and critical barriers shall then be removed. 

 
3.11 GLOVE BAG REMOVAL  

A. Glove bag removals may only be used as specifically permitted by Code Rule 56 or a Site-
Specific Variance issued by the NYS Department of Labor.  Glove bags may only be used on 
piping.   

 
B. In addition to conformance with applicable regulations and variances, glove bag removals are 

only permitted to be conducted within tent enclosures complying with these specifications.   
 
C. The Contractor shall restrict access to the immediate area where tent/glove bag removal 

procedures are taking place using barrier tape and/or construction barriers.  Caution signs shall 
be posted.   

 
D. Remote personnel and waste decontamination enclosures shall be constructed. Configuration 

shall be as required by Project size.  
 
E. Glove bag removals shall utilize commercially available glove bags of at least six mil thickness.  

Use shall be in accordance with the manufacturer's instructions and the following minimum 
requirements: 
1. The sides of the glove bag shall be cut to fit the size pipe being removed. Tools shall be 

inserted into the attached tool pocket.  
2. The glove bag shall be placed around the pipe and the open edges shall be folded and 

sealed with staples and duct tape.  The glove bag shall also be sealed at the pipe to form 
a tight seal.   

3. Openings shall be made in the glove bag for the wetting tube and HEPA vacuum hose.  
The opening shall be sealed to form a tight seal.   

4. All glove bags shall be smoke tested by the Asbestos Project Monitor under negative 
pressure using the HEPA vacuum before removal operations commence.   Glove bags 
that do not pass the smoke test shall be resealed and then retested.  

5. After first wetting the materials to be removed, removal may commence. ACM shall be 
continuously wetted.  After removal of the ACM, the piping shall be scrubbed or brushed 
so that no visible ACM remains.  Open ends of pipe insulation shall be encapsulated.   

6. After the piping is cleaned, the inside of the glove bag shall be washed down and the 
wetting tube removed.  Using the HEPA vacuum, the glove bag shall be collapsed and 
then twisted and sealed with tape with the ACM at the bottom of the bag.   

7. A disposal bag shall be placed around the glove bag that is then detached from the pipe.  
The disposal bag is then sealed and transported to the decontamination enclosure.   
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F. After glove bag removals are complete, tent decontamination procedures shall be followed.   

 
3.12 NON-FRIABLE FLOORING AND/OR MASTIC REMOVALS 

A. The following procedures may only be used for the removal of non-friable flooring and/or mastic 
materials using manual and chemical methods.  These procedures shall not apply to bead blaster 
use or other abrasive abatement methods.   

 
B. The Contractor shall restrict access to the immediate area where tent removal procedures are 

taking place using barrier tape and/or construction barriers.  Caution signs shall be posted.   
 
C. Remote personnel and waste decontamination enclosures may be utilized and shall be 

constructed at a location in accordance with the approved Work Plan.   
 
E. The Work Area shall be prepared per section 3.05, except that ceilings, walls, and floors need not be 

plasticized as per Section 56-7.11(e) for manual or chemical removal methods 
 

E. Negative air shall be maintained at six (6) air changes per hour.  
 
F. OSHA compliance air monitoring is required per section 1.09.  
 
G. ACM removal shall follow procedures defined in section 3.07.  
 
H. Waste material shall be placed in properly labeled 6 mil plastic bags or other appropriate 

containers.  The outside of the bags or containers shall be wet wiped and/or HEPA vacuumed 
before being passed into the airlock for double- bagging.  The bags or containers shall then be 
transported to the waste storage container.  All transportation of waste bags and containers 
outside the Work Area shall be in watertight carts.   

 
I. Following completion of gross abatement and after all accumulations of asbestos waste materials 

have been containerized, the following decontamination procedures shall be followed.  
1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and 

removed from the Work Area. 
2. All surfaces in the Work Area shall be wet cleaned.  A wet-purpose shop vacuum may be 

used to pick up excess liquid, and shall be decontaminated prior to removal from the Work 
Area.  

3. The Asbestos Project Monitor shall conduct a visual inspection of the Work Area for 
cleanliness and completion of abatement. 

4. The Contractor shall then apply a thin coat of encapsulant to all non-removal surfaces 
covered with plastic in the Work Area.  In no event shall encapsulant be applied to any 
surface that was the subject of removal prior to obtaining satisfactory air monitoring 
results.  Encapsulants shall be pigmented or tinted to provide an indication for 
completeness of coverage.  The Asbestos Project Monitor shall determine adequacy of 
coverage.   

5. After the encapsulant has been applied and the required waiting/settling and drying time 
has elapsed, aggressive final clearance air sampling shall then be conducted by the 
Environmental Consultant.   
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6. Upon receipt of satisfactory final clearance air sampling results, the isolation and critical 
barriers shall be removed.  Following this, the decontamination enclosures shall be 
removed.  

 
3.13 REMOVAL OF ROOFING MATERIAL  

GENERAL 
 The client must be notified at least 24 hours in advance of any waste removed from the containment.  

All applicable requirements of OSHA, EPA, and DOT shall be followed to ensure that outdoor work 
areas are in compliance so that workers, the general public and the environment are protected.  Keep 
materials intact; do not disturb; wet while working with it; wrap as soon as possible with 2 layers of 6 
mil plastic for disposal. 

  
A. Roofing material shall be removed in an intact state to the extent that it is feasible. 
 
B.  Wet methods shall be used to remove roofing materials that are not intact, or that will be rendered 

not intact during removal, unless such wet methods are not feasible or will create safety hazards 
 
C.  Cutting machines shall be continuously misted during use, unless a competent person 

determines that misting substantially decreases worker safe 
 
D.  When removing built-up roofs with asbestos-containing roofing felts and an aggregate surface 

using a power roof cutter, all dust resulting from the cutting operation shall be collected by a 
HEPA dust collector, or shall be HEPA vacuumed by vacuuming along the cut line. When 
removing built-up roofs with asbestos-containing roofing felts and a smooth surface using a 
power roof cutter, the dust resulting from the cutting operation shall be collected either by a 
HEPA dust collector or HEPA vacuuming along the cut line, or by gently sweeping and then 
carefully and completely wiping up the still-wet dust and debris left along the cut line. 

 
E.  Asbestos-containing material that has been removed from a roof shall not be dropped or thrown 

to the ground. Unless the material is carried or passed to the ground by hand, it shall be lowered 
to the ground via covered, dust-tight chute, crane or hoist 

 
F.  Any ACM that is not intact shall be lowered to the ground as soon as is practicable, but in any 

event no later than the end of the work shift. While the material remains on the roof it shall either 
be kept wet, placed in an impermeable waste bag, or wrapped in plastic sheeting 

 
G.  Intact ACM shall be lowered to the ground as soon as is practicable, but in any event no later 

than the end of the work shift 
H.  Upon being lowered, unwrapped material shall be transferred to a closed receptacle in such 

manner so as to preclude the dispersion of dust 
 
I.  Roof level heating and ventilation air intake sources shall be isolated or the ventilation system 

shall be shut down.  The sealing of air intake sources shall be coordinated with Client and 
occupant location to ensure acceptable IAQ is maintained within the facility as per ASHRAE 
Standard 1955. 

 
J.  Notwithstanding any other provision of this section, removal or repair of sections of intact 

roofing less than 25 square feet in area does not require use of wet methods or HEPA vacuuming 
as long as manual methods which do not render the material non-intact are used to remove the 



NANUET UNION FREE SCHOOL DISTRICT 
GEORGE W. MILLER ELEMENTARY SCHOOL BOND PROJECTS PHASE 2                                                 

KSQ DESIGN PROJECT NO. 2111005.00 
 
SECTION 02 82 00 – Asbestos Abatement Specification 

      BID SET ISSUANCE  
   DECEMBER 15, 2022 

 

 
KSQ ARCHITECTS PC 

02 82 00 - 27 

material and no visible dust is created by the removal method used. In determining whether a 
job involves less than 25 square feet, the employer shall include all removal and repair work 
performed on the same roof on the same day. 

 
 All waste must be wrapped in two layers of 6 mil poly and lowered carefully to the ground. Roofing 

may be lowered by way of a dust-tight chute. 
 
3.14 RESTORATION OF UTILITIES, FIRESTOPPING, AND FINISHES 
 

A. After final clearance, remove locks and restore electrical and HVAC systems.  All temporary 
power shall be disconnected, power lockouts removed and power restored.  All temporary 
plumbing shall be removed. 

 
B. Finishes damaged by asbestos abatement activities including, but not limited to, plaster/paint 

damage due to duct tape and spray adhesives, and floor tile lifted due to wet or humid conditions, 
shall be restored prior to final payment. 
1. Finishes unable to be restored shall be replaced under this Contract. 
2. All foam and expandable foam products and materials used to seal Work Area openings 

shall be completely removed upon completion of abatement activities. 
 
C. All penetrations (including, but not limited to, pipes, ducts, etc.) through fire rated construction 

shall be firestopped using materials and systems tested in accordance with ASTM E814 on 
Projects where reinsulation is part of the required work. 

 
END OF PART 3 
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PART 4   DISPOSAL OF ASBESTOS WASTE 
 
4.01 TRANSPORTATION AND DISPOSAL SITE 

A. The Contractor's Hauler and Disposal Site shall be approved by the Owner. 
 
B. The Contractor shall give twenty-four (24) hour notification prior to removing any waste from 

the site.  Waste shall be removed from the site only during normal working hours unless 
otherwise specified.  No waste may be taken from the site unless the Contractor and 
Environmental Consultant are present and the Environmental Consultant authorizes the release 
of the waste as described herein. 

 
C. All waste generated as part of the asbestos project shall be removed from the site within ten (10) 

calendar days after successful completion of all asbestos abatement work. 
 
D. Upon arrival at the Project Site, the Hauler must possess and present to the Environmental 

Consultant a valid New York State Department of Environmental Conservation Part 364 
Asbestos Hauler's Permit.  The Environmental Consultant may verify the authenticity of the 
hauler's permit with the proper authority. 

 
E. The Hauler, with the Contractor and the Environmental Consultant, shall inspect all material in 

the transport container prior to taking possession and signing the Asbestos Waste Manifests.  
 
F. Unless specifically approved by the Owner, the Contractor shall not permit any off-site transfers 

of the waste or allow the waste to be transported or combined with any other off-site  
 asbestos material.  The Hauler must travel directly to the disposal site as identified on the 

notifications with no unauthorized stops.   
 
4.02 WASTE STORAGE CONTAINERS 

A. All waste containers shall be fully enclosed and lockable (i.e. enclosed dumpster, trailer, etc.).  
No open containers will be permitted on-site (i.e. open dumpster with canvas cover, etc.) unless 
specifically permitted by a Site Specific Variance.  When asbestos contaminated waste must be 
kept on the work site overnight or longer, it shall be double bagged and stored in accordance 
with Federal, State, and local laws. 

 
B. The Environmental Consultant shall verify that the waste storage container and/or truck tags 

(license plates) match that listed on the New York State Department of Environmental 
Conservation Part 364 permit. Any container not listed on the permit shall be removed from the 
site immediately. 

 
C. The container shall be plasticized and sealed with two (2) layers of 6 mil polyethylene. Once on 

site, it shall be kept locked at all times, except during load out.  The waste container shall not be 
used for storage of equipment or contractor supplies.  

 
D. While on-site, the container shall be labeled with EPA Danger signage:  

DANGER 
CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 
CANCER AND LUNG DISEASE HAZARD 
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E. The New York State Department of Environmental Conservation Asbestos Hauler's Permit 
number shall be stenciled on both sides and back of the container. 

 
F. The container is not permitted to be loaded unless it is properly plasticized, has the appropriate 

danger signage affixed, and has the permit number appropriately stenciled on the container. 
 
G. Before an enclosed container is removed from the Project Site for transportation to the Disposal 

Site, a seal will be placed on the door(s) of the container by the Environmental Consultant.  The 
door(s) shall also be locked.  The seals and locks shall be removed at the Disposal Site by the 
operator of the Disposal Facility and the seals shall be returned by the Disposal Facility to the 
Contractor. 

 
H. If a lined and sealed open-top container is used pursuant to a Site-Specific Variance, a seal is 

not required.  
 
I. The Owner may initiate random checks at the Disposal Site to ensure that the procedures 

outlined herein are complied with. 
 
4.03 OWNER’S AND HAULER'S ASBESTOS WASTE MANIFESTS 

A. The Hauler's Manifest shall be completed by the Contractor and verified by the Environmental 
Consultant that all the information and amounts are accurate and the proper signatures are in 
place. 

 
C. The Manifest shall have the appropriate signatures of the Environmental Consultant, the 

Contractor, and the Hauler representatives prior to any waste being removed from the site.   
 
D. Copies of the completed Hauler's Manifest shall be retained by the Environmental Consultant 

and the Contractor and shall remain on site for inspection. 
 
E. Upon arrival at the Disposal Site, the Hauler's Manifest shall be signed by the Disposal Facility 

operator to certify receipt of ACM covered by the manifest. 
 
F. The Disposal Facility operator shall return the original the Hauler's Manifest and the container 

seals to the Contractor. 
 

G. The Contractor shall forward copies of the Hauler's Manifest and the container seals to the 
Environmental Consultant within 14 days of the waste container being removed from the site.  
Failure to do so may result in payment being withheld from the Contractor.  

 
H. Originals of all waste disposal manifests, seals, and disposal logs shall be submitted by the 

Contractor to the Owner with the final close-out documentation. 
 

END OF PART 4 
 

END OF SECTION 02 82 00 
 

  



NANUET UNION FREE SCHOOL DISTRICT 
GEORGE W. MILLER ELEMENTARY SCHOOL BOND PROJECTS PHASE 2                                                 

KSQ DESIGN PROJECT NO. 2111005.00 
 
SECTION 02 82 00 – Asbestos Abatement Specification 

      BID SET ISSUANCE  
   DECEMBER 15, 2022 

 

 
KSQ ARCHITECTS PC 

02 82 00 - 30 

 
 
 
 
 
 
 
 
 
 

 
 

ATTACHMENT 1 
(Project Drawings 

 ME-ASB1, ME-ASB2, ME-ASB3, ME-ASB4 and ME-ASB5) 



ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

March 14, 2022 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Expedited Limited Asbestos Survey 
 A. Macarthur Barr Middle School – Phase 2 Bond Projects  
 143 Church Street, Nanuet, New York 
 GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct an 
expedited limited asbestos survey at the A. Macarthur Barr Middle School (Barr MS) regarding the 
Bond Projects renovation in reference to the KSQ Design Architects drawings dated January 31, 2022.  
The survey conducted on March 11, 2022 (due to long sampling day the laboratory received 
samples on March 12, 2022) included visual observation, material sampling and laboratory sample 
analysis of the suspect asbestos containing material (ACM).  A drawing showing the asbestos 
containing material locations with quantities will be provided at a later date. 
 
Based upon a visual inspection of materials determined to be impacted by the renovation project 
and the attached bulk sample laboratory analytical results, following materials from that 
collected (entry vestibule roof – bottom layer black tar paper/2nd layer dark brown felt paper to 
insulation/3rd layer brown rigid insulation/top layer rollout black asphalt roofing material/black 
seam tar/black roof flashing/black flashing tar to wood frame/black flashing perimeter tar/metal 
cap brown flashing to brick caulking, exterior sunshade -lintel black-brown waterproofing/façade 
brick grey mortar/window frame below lintel [aluminum frame] grey caulking/lintel textured beige 
paint, exterior north façade – lintel black-brown waterproofing/east entry black asphalt/basketball 
court black asphalt, interior security vestibule – above ceiling 6” pipe silver insulation/above ceiling 
2” and 4” pipe beige insulation/above ceiling white elbow insulation on 2”, 4” and 6” pipes/2’x4’ 
ceiling tiles/frame grey caulking/window black caulking/floor terrazzo/wall by desk black cove 
base and associated beige glue, exterior security vestibule – frame grey caulking expansion 
joint/walkway grey cement, interior tech classroom and woodshop – 2’x4’ ceiling tiles/above 
ceiling beige pipe insulation/above ceiling white elbow insulation/floor grey paint/black cove 
base and associated brown glue/ wall CMU grey mortar/white drywall-sheetrock/ blue cove base 
and associated tan glue/floor carpet yellow glue, hallway wall between tech classroom and wood 
shop – brown pegboard with black glue/green pegboard canvas/glaze brick grey mortar) are 
identified as asbestos containing materials (greater than one percent asbestos); 
 
- Interior Security Vestibule; above ceiling white elbow insulation on 2”, 4” and 6” pipes (all pipes) 
  [approximately 40 Square Feet]  
- Interior Tech Classroom and Woodshop; white elbow insulation 
[approximately 20 Square Feet] 
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It should be noted that there were no suspect ACM pipe insulation materials in the mechanical 
room.  The pipe insulation is a PVC covering on fiberglass.   
 
Per discussions with the Nanuet School District, the Barr MS tech classroom chalkboard 
backing glue (approximately 16 Square Feet) and classroom exterior wrap on wire connected 
to ceiling lighting (quantity to be determined) are Presumed Asbestos Containing Materials 
(PACM).   
 
Representative bulk samples of all suspect materials were collected and analyzed by 
Polarized Light Microscopy (PLM). Bulk Sample Analysis by PLM NOB for non-friable materials 
adheres to NYS ELAP 198.6. The State of New York Environmental Laboratory Approval Program 
(ELAP) has determined that Polarized Light Microscopy is not consistently reliable in detecting 
asbestos in non-friable organically bound materials. Quantitative transmission electron 
microscopy (TEM) is currently the only method that can be used to determine if this material 
can be considered or treated as non-asbestos containing. Therefore, if PLM yields negative 
results for a non-friable material (NOB), it must be confirmed by Transmission Electron 
Microscopy (TEM). Bulk Sample Analysis by Transmission Electron Microscopy (TEM) NOB 
adheres to NYS ELAP Method 198.4.  
 
Analysis of the bulk samples collected was performed by Metro Analytical Labs (Metro) 
located at 255 West 36th Street, Suite 101, New York, NY 10018.  
 
Metro is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 12003) for Bulk Sample Analysis by Polarized 
Light Microscopy (PLM) Friable adheres to EPA/600/M4-082-20 or NYS ELAP Method 198.1 and 
Bulk Sample Analysis by Polarized Light Microscopy (PLM) NOB by NYS ELAP Method 198.6 and 
Bulk Sample Analysis by Transmission Electron Microscopy (TEM) NOB adheres to NYS ELAP 
Method 198.4. as required. 
  
According to the EPA regulations and NYS DOL Industrial Code Rule 56 asbestos-containing 
materials (ACM) must be removed prior to disturbance during renovation activities.  
 
If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
   Attachments:   

 Laboratory Analytical Results with Chain of Custody Form (report dated March 13, 2022) 
 GPE License and Certification 
 Laboratory Certification 
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Laboratory Analytical Results with Chain of Custody Forms 

(Report dated March 13, 2022)   
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st���s�����k�7¦�s�

u�©�k�s�¦z����d��©
��

7�szsti����z��­���
�dzz�ks®���s���

stk¦zd�s�t���­�s��
tu��zd��vhy�� tu��zd��vhy��

®8P<P;��9�9<O9°:j9Q
�:eP�dme:8�P8P�

�9Q�P:8�sffP
R±Y|B�YCZ�{I�@��__

_co£_
zPmNOP<NO���9O:Q<NO

�z��d;P8�f<
����d;P8� f<

²�³���



�����������	�
����
�������
�����

���������
��������� �����������	�����	������������
��� ���������	�������

!�"#�$%��!�!&��'��� �"
(&)��!*+&#�

,-�+%&!.'/#0�&'12$�*'3
.%�3%+��456

$.!��*'��'%��#&#3$.%
��*'3.%�3%+�

789:;<= >? @@A�BC
DE�FAGH?IAJ@ADCK�LAM

7N;<OPQ<=
RCAS@D�TUVW

X@D?I�YCZ�LW�[\
]̂_̂̀_abc

deeO:ff=gh�i8Nj:O
�k<O::<������

789:;<�lNm�n=
op̀qr_qr_o

k<P<:;�sf8P;e�
tuvwxwy

zNQP<9N;=
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àà
iO:��N�N¦

:;N�ft¡�
tu��zd��vhy�v

RIA@�W@D@MD@�
aaaa

iO:��N�N¦
:;N�ft¡�

tu��zd��vhy�v
st���s¡����k�7¢�s�

u�£�k�s�¢z������§���
7�szsti��sz������si�

�
tu��zd��vhy��

LAMIAM KS�HG@
RIA@�W@D@MD@�

tu��zd��vhy��
st���s¡����k�7¢�s�

u�£�k�s�¢z������d�
��

7d¢z̈sti���i��u
tu��zd��vhy��

LAMIAMKS �HG@
RIA@�W@D@MD@�

tu��zd��vhy��
RIA@�W@D@MD@�

a�a�
iO:��N�N¦

:;N�ft¡�
tu��zd��vhy�v

st���s¡����k�7¢�s�
u�£�k�s�¢z������d�

��
7d¢z̈sti���i��u

tu��zd��vhy��
LAMIAMKS�HG@

RIA@�W@D@MD@�
tu��zd��vhy��

RIA@�W@D@MD@�
abab

�8PQ©�N�N¦
:;N�ft¡�

tu��zd��vhy�v
RIA@�W@D@MD@�

aqaq
�8PQ©�N�N¦

:;N�ft¡�
tu��zd��vhy�v

st���s¡����k�7¢�s�
u�£�k�s�¢z����¤st�

¡¤�
7d¢z̈sti����zd7̈

tu��zd��vhy��
LAMIAMKS�H G@

RIA@�W@D@MD@�
tu��zd��vhy��

st���s¡����k�7¢�s�
u�£�k�s�¢z����¤st�

¡¤�
7d¢z̈sti����zd7̈

tu��zd��vhy��
LAMIAMKS�HG @

RIA@�W@D@MD@�
tu��zd��vhy��

RIA@�W@D@MD@�
acac

iO:��N�N¦
:;N�fiOP;�8PO

tu��zd��vhy�v
vwwªtN;��9mON�f

RIA@�W@D@MD@�
st���s¡����k�7¢�s�

u�£�k�s�¢z�����z¡¡
����

����d¥¥¡���i��u
tu��zd��vhy�� tu��zd��vhy��

apap
iO:��N�N¦

:;N�fiOP;�8PO
tu��zd��vhy�v

vwwªtN;��9mON�f
RIA@�W@D@MD@�

st���s¡����k�7¢�s�
u�£�k�s�¢z�����z¡¡

����
����d¥¥¡���i��u

tu��zd��vhy�� tu��zd��vhy��
�_�_

�:9¦:�N�N¦
:;N�ft¡�

tu��zd��vhy�v
RIA@�W@D@MD@�

7N��:;<f
�«�9��:;<�z��k7

¡���t9©N;�¡�<9��N<�� ����k7¡���nv����9<PQ
�9����ww R�V�FY|B�LW�[�ô__̀
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oà�{ES?ME�VD?@@D�

7N;<PQ<= |K@}�~SZ
HA

kP��8:e���=
d���

����d;P8�f9f��P<:=
wx�vx��w��

�=�
kP��8:e��P<:=

wx�vv��w��
�:�NO<:e���=

lP;:<��:O�9;9P�kP;<Nf
�= �x�g���g���xxh

�=��xv��hhv�hv�x
]C??�XH��K@��V

kP��8:��:Q:9j:e=
wx�v���w��

RCAS@D
R@���I?�o_p�a

�z��d;P8�f9f��P<:=
wx�vx��w�� RIA@�W@D@MD@�

bobo
�:9�:�N�N�

:;N�f�9mON�f
tu��zd��vhy�v

hw�7:88�8Nf:
�=�

��O;PON�;e��9�:=
����Of

�:�NO<��P<:=
wx�vx��w��

VSJJC?��I��|ACK��H�
Y|]�LW�[�{KH@AD �VCJ K@�

[VCJ
 K@�W@�M?H DHIA

¡@�D
UHZ?IS��XCD@?HCK�

RIA¢UHZ?IS��XCD@?HCK�
|�Z@�DI�

¡IDCK� |�Z@�DI�
st���s£������7��7zd

kk�££��¤�¥££��k�
£����

d�£¦��7�szsti��s��
�stk§zd�s£t�����si�

�tu��zd��vhy
�� tu��zd��vhy��

vw�tN;��9mON�f
b̂b̂

�:9�:�N�N�
:;N�f�9mON�f

tu��zd��vhy�v
ḧ�7:88�8Nf:

�̈tN;��9mON�f
RIA@�W@D@MD@�

st���s£������7��7zd
kk�££��¤�¥££��k�

£����
d�£¦��7�szsti��s��

�stk§zd�s£t�����si�
�tu��zd��vhy

�� tu��zd��vhy��
b̀b̀

iO:��N�N�
:;N�f�9mON�f

tu��zd��vhy�v
x�7:88�8Nf:

hv�tN;��9mON�f
�rc©{E?��IDHK@ BI�HDHG@�VDI 

baba
tu��zd��vhy�v

�rc©
st���s£������7��7zd

kk�££��¤�¥££��k�
£����

d�£¦��7�szsti����z�
£¥�stk§zd�s£t���¥�

s���tu��zd��vhy�
� tu��zd��vhy��

st���s£������7��7zd
kk�££��¤�¥££��k�

£����
d�£¦��7�szsti����z�

£¥�stk§zd�s£t���¥�
s���tu��zd��vhy�

� tu��zd��vhy��
b�b�

tu��zd��vhy�v
BI�HDHG@�VDI 

st���s£������7��7zd
kk�££��¤�¥££��k�

£����
d�£¦��7�szsti����z�

£¥�stk§zd�s£t���¥�
s���tu��zd��vhy�

� tu��zd��vhy��
bbbb

iO:��N�N�
:;N�ft£�

tu��zd��vhy�v
RIA@�W@D@MD@�

bqbq
iO:��N�N�

:;N�ft£�
tu��zd��vhy�v

st���s£������7��7zd
kk�££��¤�¥££��

k�£�����z££���dst�
���i��u

tu��zd��vhy��
LAMIAMKS�HG@

RIA@ �W@D@MD@�
tu��zd��vhy��

st���s£������7��7zd
kk�££��¤�¥££��

k�£�����z££���dst�
���i��u

tu��zd��vhy��
LAMIAMKS�HG@

RIA@�W@D @MD@�
tu��zd��vhy��

RIA@�W@D@MD@�
bcbc

�ONª;�N�N�
:;N�ft£�

tu��zd��vhy�v
st���s£������7��7zd

kk�££��¤�¥££��k�
£����

7£¦��dk��iz§���£
��zd7«�7£¦���dk���

���£¥ttu��zd��vh
y��

LAMIAMKS�HG@
RIA@�W@D@MD@�

tu��zd��vhy��
RIA@�W@D@MD@�

bpbp
�ONª;�N�N

�:;N�ft£�
tu��zd��vhy�v

RIA@�W@D@MD@�
st���s£������7��7zd

kk�££��¤�¥££��
k�£����7£¦��dk��i

z§���£��zd7«�7£¦�
�

�dk������£¥t
tu��zd��vhy��

LAMIAMKS�HG@
RIA@�W@D@MD@�

tu��zd��vhy��
q_q_

�8PQ¬�N�N�
:;N�ft£�

tu��zd��vhy�v
RIA@�W@D@MD@�

7N��:;<f
�­�9��:;<�z��k7

£���t9¬N;�£�<9��N<�� ����k7£���nv����9<PQ
�9����ww R�V�FY|B�LW�[�ô__̀
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ĉĉ

iO::;�N�N�
:;N�ft��

tu��zd��vhy�v
st���s������z¥u�¥d

zz�����¥���7��7zdk
k���

¥����k��������i�
�d���7dt§dk���i��

�ttu��zd��vhy
��

LAMIAMKS HG@
RIA@�W@D@MD@�

tu��zd��vhy��
RIA@�W@D@MD@�

c̀c̀
iO::;�N�N�

:;N�ft��
tu��zd��vhy�v

RIA@�W@D@MD@�
caca

�ON�;�N�N�
:;N�ft��

tu��zd��vhy�v
st���s������z¥u�¥d

zz�����¥���7��7zdk
k���

¥����k��������i�
�d���7dt§dk���i��

�ttu��zd��vhy
��

LAMIAMKS HG@
RIA@�W@D@MD@�

tu��zd��vhy��
st���s������z¥u�¥d

zz�����¥���7��7zdk
k���

¥����k��������i�
�d��������¥t

tu��zd��vhy��
LAMIAMKS HG@

RIA@�W@D@MD@�
tu��zd��vhy��

RIA@�W@D@MD@�
c�c�

�ON�;�N�N�
:;N�ft��

tu��zd��vhy�v
st���s������z¥u�¥d

zz�����¥���7��7zdk
k���

¥����k��������i�
�d��������¥t

tu��zd��vhy��
LAMIAMKS HG@

RIA@�W@D@MD@�
tu��zd��vhy��

RIA@�W@D@MD@�
cbcb

�8PQ̈�N�N�
:;N�ft��

tu��zd��vhy�v
RIA@�W@D@MD@�

cqcq
�8PQ̈�N�N�

:;N�ft��
tu��zd��vhy�v

st���s������z¥u�¥d
zz�����¥���7��7zdk

k���
¥����k������iz¦��

�����i��d������zd
7©tu��zd��vhy

��
LAMIAMKS HG@

RIA@�W@D@MD@�
tu��zd��vhy��

st���s������z¥u�¥d
zz�����¥���7��7zdk

k���
¥����k������iz¦��

�����i��d������zd
7©tu��zd��vhy

��
LAMIAMKS HG@

RIA@�W@D@MD@�
tu��zd��vhy��

RIA@�W@D@MD@�
cccc

iO:��N�N�
:;N�fiOP;�8PO

tu��zd��vhy�v
vwwªtN;��9mON�f

RIA@�W@D@MD@�
st���s������z¥du�¥

dzz�����¥���7��7zd
kk���

¥����k������izd«�
���s7©�����d����i�

�utu��zd��vhy
�� tu��zd��vhy��

cpcp
iO:��N�N�

:;N�fiOP;�8PO
tu��zd��vhy�v

vwwªtN;��9mON�f
RIA@�W@D@MD@�

st���s������z¥du�¥
dzz�����¥���7��7zd

kk���
¥����k������izd«�

���s7©�����d����i�
�utu��zd��vhy

�� tu��zd��vhy��
«8P<P;��9�9<O9¬:j9Q

�:eP�dme:8�P8P̈
�9Q�P:8�sffP

R­Y|B�YCZ�{I�@��__
_co£_

zPmNOP<NO���9O:Q<NO
�z��d;P8�f<

����d;P8� f<
7N��:;< f

�®�9��:;<�z��k7
����t9̈N;���<9��N<�� ����k7����nv����9<PQ

�9����ww R�V�FY|B�LW�[�ô__̀
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Barr Middle School – Phase 2 Bond Projects                                                                                                    March 14, 2022 
Expedited Limited Asbestos Survey                                                                                    GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

GPE License and Certification  
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ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

March 14, 2022 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street, Nanuet, New York 10954 

 
Re: Expedited Limited Asbestos Survey 
 Nanuet High School – Phase 2 and Elevator Addition 
 103 Church Street, Nanuet, New York 

GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct an 
expedited limited asbestos survey at the Nanuet High School regarding the Phase 2 and elevator 
addition project renovation in reference to the KSQ Design Architects drawings dated January 31, 
2022.  The survey conducted on March 6 and 12, 2022 included visual observation, material 
sampling and laboratory sample analysis of the suspect asbestos containing material (ACM).  A 
drawing showing the asbestos containing material locations with quantities will be provided at a 
later date. 
 
Based upon a visual inspection of materials determined to be impacted by the renovation project 
and the attached bulk sample laboratory analytical results, the following materials from that 
collected (exterior storefront - frame beige caulking/window black caulking/above window grey 
transite panel, exterior front wall brick grey mortar/wall waterproofing black tar paper behind 
brick, exterior facade - railing brick brown mortar/brown brick grey mortar/orange brick beige 
mortar, exterior rear courtyard - wall waterproofing black tar paper behind brick/black asphalt for 
new ADA ramp, exterior east wing [area elevator wall] - wall waterproofing black tar paper behind 
brick/wall foundation waterproofing black tar paper/wall foundation waterproofing black tar 
cement, east wing roof - bottom layer beige screed/2nd layer foam brown paper/3rd layer black 
tar paper/4th layer brown rigid paper/top layer hot black tar, east wing roof dunnage - pitch 
pocket black tar/patch black tar, exterior east wing window frame black caulking, interior east 
wing - foyer window frame black caulking/ceiling plaster/floor terrazzo/wall CMU grey 
mortar/ceiling 2'X4' beige ceiling tile/walls drywall above window/wall ceramic tile glue and grout, 
east wing interior foyer [1st and 2nd floor] - radiator grey pipe insulation/radiator waterproofing 
black tar paper behind metal cover, interior store front - wall ceramic tile yellow glue/wall ceramic 
tile grey grout/wall white caulking to metal frame and ceramic tile/wall plaster/ceiling white 
drywall/ceiling white joint compound, 2nd Floor science wing – above ceiling silver-beige pipe 
insulation/2’x 4’ white-yellow ceiling tile [type I]/2’x 4’ beige-grey ceiling tile [type II]/ 2’x 4’ white-
grey ceiling tile [type III]/wall CMU grey mortar/floor black mastic to all 12”x12” VAT/12”x12” blue, 
grey floor tiles/wall brown cove base and associated brown [old] or beige [new] glues/light brown 
wallboard and white joint compound/black table top material/black caulking and black grout 
connected to table top ) are identified as asbestos containing materials (greater than one percent 
asbestos); 
 
- Exterior Storefront (Exterior Security Vestibule); frame beige caulking (horizontal and vertical) 
  [approximately 10 Square Feet] 



Nanuet High School – Phase 2 and Elevator Addition                                                                                     March 14, 2022 
Expedited Limited Asbestos Survey                                                                                    GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

- Exterior Storefront (Exterior Security Vestibule); above window soffit grey transite 
panel. (Nanuet may want to remove all panels)  
[approximately 60 Square Feet] 
- Exterior Front Facade; wall waterproofing black tar paper behind brick 
  [approximately 300 Square Feet] 
- Exterior Rear Courtyard; wall waterproofing black tar paper behind brick 
  [approximately 100 Square Feet]  
- Exterior East Wing; wall waterproofing black tar paper behind brick 
  [approximately 300 Square Feet] 
- Exterior East Wing; wall foundation waterproofing black tar on cement  
  [approximately 240 Square Feet] 
- Exterior East Wing; window frame black caulking  
  [approximately 8 Square Feet] 
- Interior East Wing Foyer (1st and 2nd floor); radiator grey pipe insulation between flooring   
  [approximately 4 Linear Feet] 
- Interior East Wing Foyer (1st and 2nd floor); radiator waterproofing black tar paper behind 
metal cover [approximately 26 Square Feet] 
- Interior Storefront; white caulking to metal frame and ceramic tile (horizontal and 
vertical) [approximately 1 Square Foot] 
 
Per discussions with the Nanuet School District, the High School science wing - Classrooms 230, 
231, 232, 233, 234 and 235  chalkboard/whiteboard (approximately 56 Square Feet of 
chalkboard-whiteboard and 28 Square feet of associated whiteboard glue) and exterior wrap 
on wire connected to ceiling lighting (quantity to be determined) are Presumed Asbestos 
Containing Materials (PACM). 
   
It should be noted that the east wing interior foyer ceiling plaster, interior storefront wall plaster 
and east wing roof bottom layer beige screed laboratory results are currently inconclusive and 
laboratory analysis must go to Vermiculite analytical method 198.8 for further verification.  The 
laboratory analytical results will be provided in 1 week.  
 
Also, the interior storefront (interior security vestibule) ceiling is aluminum planks attached to 
metal framing, science wing classroom exhaust hoods and classroom cabinets did not have 
suspect ACM materials. 
 
Representative bulk samples of all suspect materials were collected and analyzed by 
Polarized Light Microscopy (PLM). Bulk Sample Analysis by PLM NOB for non-friable materials 
adheres to NYS ELAP 198.6. The State of New York Environmental Laboratory Approval Program 
(ELAP) has determined that Polarized Light Microscopy is not consistently reliable in detecting 
asbestos in non-friable organically bound materials. Quantitative transmission electron 
microscopy (TEM) is currently the only method that can be used to determine if this material 
can be considered or treated as non-asbestos containing. Therefore, if PLM yields negative 
results for a non-friable material (NOB), it must be confirmed by Transmission Electron 
Microscopy (TEM). Bulk Sample Analysis by Transmission Electron Microscopy (TEM) NOB 
adheres to NYS ELAP Method 198.4.  
 
Analysis of the bulk samples collected was performed by Metro Analytical Labs (Metro) 
located at 255 West 36th Street, Suite 101, New York, NY 10018.  
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Metro is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 12003) for Bulk Sample Analysis by Polarized 
Light Microscopy (PLM) Friable adheres to EPA/600/M4-082-20 or NYS ELAP Method 198.1 and 
Bulk Sample Analysis by Polarized Light Microscopy (PLM) NOB by NYS ELAP Method 198.6 and 
Bulk Sample Analysis by Transmission Electron Microscopy (TEM) NOB adheres to NYS ELAP 
Method 198.4. as required. 
  
According to the EPA regulations and NYS DOL Industrial Code Rule 56 asbestos-containing 
materials (ACM) must be removed prior to disturbance during renovation activities.  
  
If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Form (reports dated March 7 and 

13, 2022) 
 GPE License and Certification 
 Laboratory Certification 
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Laboratory Analytical Results with Chain of Custody Forms 

(Reports dated March 7 and 13, 2022)   
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t�cẁa�z�̂`̂bt

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
OS�����U�~�S�

KS��N�P���UT
�W�W

xF�b[̀�̂ihgsi
KS��N�P���UT

�wFD�tbDatww_�z�c
imk�z��ba��[̀[D�z� �̂̂b��xD�[̀a�wx��xxb
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z�aŵ�[̀Fbt
xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk

����
xF�b[̀�̂ihgsi

OS�����U�~�S�
KS��N�P���UT

Y���
��t[D�tbDatww_�z�c

imn�z�cb�[�x��̂[̀Da
bt�
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E=�|znoo K}~��MNO������Y �WW�
��t[D�tbDatww_�z�c

imn�z�[w�bt��[̀[D�
z�

csas��tw�a
xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk

ioo�xG;z�=\?GHI
KS�U��U�U��UT

VWVW
�A=uA|G>Gu

A;GHI�?9;H89?
xF�b[̀�̂ihgsi

KS�U��U�U��UT
��t[D�tbDatww_�z�c

imn�z��̂b̂t��[̀[D� [̂̀Dabt�z��waaw_�[̀
Fbt

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
����

�?Gq;|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
ioo�xG;z�=\?GHI

��t[D�tbDatww_�z�c
imn�z��̂b̂t��[̀[D� [̂̀Dabt�z��waaw_�[̀
Fbt

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
�X�X

�?Gq;|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
ioo�xG;z�=\?GHI

KS�U��U�U��UT
��t[D�tbDatww_�z�c

imn�z��̂b̂t��[̀[D� [̂̀Dabt�z��waaw_�[̀
Fbt

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
ioo�xG;z�=\?GHI

KS�U��U�U��UT
����

�?Gq;|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
��t[D�tbDatww_�z�c

imn�z��̂b̂t��[̀[D� [̂̀Dabt�z�aŵ�[̀Fbt
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ŵb�x=yG;�wd:=dEG:zm ab_�Dcŵb�{i�z�|=:9C
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cẁa�z�àt�̂`̂bt

xF�b[̀�̂ihgsn
cG;:9C:¢ N�Uª�«£Q

��
D9>d8Ar��]¢

s̀ts
ab_�̀;98]I=I�<9:A¢

oj�oe�momm
_¢�

D9>d8Ar�<9:A¢
oj�ol�momm

tAdG?:Ar��]¢
aH?=9;9�_G?A=?9

¢̂¬jke­�menzmjjh
�¢¬nji­�hhizhikj

©���U¡��~�Z�LP¡�S£�
D9>d8A�tACA=BAr¢

oj�on�momm
KP�£U�

[̂_�̀;98]I=I�<9:A¢
oj�oe�momm

c8=A;:¢ ®¡UU��OP
� �����¡S�¤U��P�����

cG;:?9C:¢
KP�£U��̄~̈�

©U�¡S�MPQ�����°
¦��W�W�W�

r̀r?AII¢eh��8GBA?�D
:?AA:������

c8=A;:�±G\�{¢
Y����W��WY

D:9:A;��I89;r�
xFiojog

[GC9:=G;¢
VW�¦�P£�U���«SPT

²�³��	



�����������	�
����
�������
�����

���������
��������� �����������	�����	������������
��� ���������	�������

!�"#�$%��!�!&��'��� �"
(&)��!*+&#�

,-�+%&!.'/#0�&'12$�*'3
.%�3%+��456

$.!��*'��'%��#&#3$.%
��*'3.%�3%+�

789:9;�<=>=:?=@AB=C
D9>AE�FGHIIAJ

789:9;�<=>=:?=@AB=C
KLMNO�MPQ�RSTU�VWW

WXYZW
[9\G?9:G?]�<=?AC:G?

[̂_�̀;98]I:
ab_�̀;98]I:

cG>>A;: ID9>d8A
Iefgfhfijfikfilfkifkmfk

jfnhfeofeifhjfhkfhlfhn
fhe�p�hg�9;98]I=I�q9I�:

A?>=;9:Ar�rHA�:G�:EA�d?
AIA;CA�GJ�BA?>=CH8=:As�t

AIH8:I�9?A�=;CG;C8HI=BA
�9;r�>HI:�uG�JG?�

ihgsg�>A:EGr�JG?�JH?:EA
?�BA?=J=C9:=G;s�

bvH=d>A;:[̂_�Dc
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E=�|znoo K}~��MNO������Y �WW�
tbDatww_D�cimg�c

imh�z��̂b̂t��[̀[� [̂̀Dabt�z��waaw_�[̀
Fbt

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
ioo�xG;z�=\?GHI

KS�U��U�U��UT
YYWYYW

�?A]|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
KS�U��U�U��UT

tbDatww_D�cimg�c
imh�z��̂b̂t��[̀[� [̂̀Dabt�z��waaw_�[̀
Fbt

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
YW�YW�

�?A]|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
ioo�xG;z�=\?GHI

tbDatww_D�cimg�c
imh���cijk�cijl�z�

cb�[�x��̂[̀Dabt�_̀
abt�̀[

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
YWXYWX

�E=:A|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
ioo�xG;z�=\?GHI

KS�U��U�U��UT
tbDatww_D�cimg�c

imh���cijk�cijl�z�
cb�[�x��̂[̀Dabt�_̀

abt�̀[
xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk

ioo�xG;z�=\?GHI
KS�U��U�U��UT

YW�YW�
�E=:A|G>Gu

A;GHI�?9;H89?
xF�b[̀�̂ihgsi

tbDatww_D�cimg�c
imh���cijk�cijl�z�

cb�[�x��̂[̀Dabt�_̀
abt�̀[

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
YW�YW�

�E=:A|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
ioo�xG;z�=\?GHI

KS�U��U�U��UT
��x<bt�̀tabx�tbD

atww_D�cijm�cijj�z
�

�ba��[̀[�̂�̂b��xD�
[̀a�wx

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
YWVYWV

�?A]|G>Gu
A;GHI�=\?GHI

xF�b[̀�̂ihgsi
ml��=\A?u89II

el�xG;z�=\?GHI
KS�U��U�U��UT

��x<bt�̀tabx�tbD
atww_D�cijm�cijj�z

�
�ba��[̀[�̂�̂b��xD�

[̀a�wx
xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk

el�xG;z�=\?GHI
KS�U��U�U��UT

YW�YW�
�?A]|G>Gu

A;GHI�=\?GHI
xF�b[̀�̂ihgsi

ml��=\A?u89II
��x<bt�̀tabx�tbD

atww_D�cijm�cijj�z
�

�ba��[̀[�̂�̂b��xD�
[̀a�wx

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
KS�U��U�U��UT

YW�YW�
�?A]|G>Gu

A;GHI�=\?GHI
xF�b[̀�̂ihgsi

ko��=\A?u89II
no�xG;z�=\?GHI

KS�U��U�U��UT
��x<bt�̀tabx�tbD

atww_D�cijm�cijj�z
�

�[�b��b|�x<�̂b<�ẁ
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t
xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk

ioo�xG;z�=\?GHI
KS�U��U�U��UT

Y��Y��
�?A]|G>Gu

A;GHI�?9;H89?
xF�b[̀�̂ihgsi

tbDatww_D�cimg�c
imh�cijk�cijl�z��[ww

t�z�
csas�a|�xDba�_wtà
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ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

March 14, 2022 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Expedited Limited Asbestos Survey 
 George W. Miller Elementary School – Bond Projects 
 50 Blauvelt Street, Nanuet, New York 

GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct an 
expedited limited asbestos survey at the George W. Miller Elementary School (Miller ES) regarding 
the Bond Projects renovation in reference to the KSQ Design Architects drawings dated January 31, 
2022.  The survey conducted on March 6, 2022 included visual observation, material sampling and 
laboratory sample analysis of the suspect asbestos containing material (ACM).  A drawing showing 
the asbestos containing material locations with quantities will be provided at a later date. 
 
Based upon a visual inspection of materials determined to be impacted by the renovation project 
and the attached bulk sample laboratory analytical results, following materials from that 
collected (Boys Restroom C124 ceiling plaster/upper and lower wall plaster/ceramic tile 
grout/ceramic tile thin set/ceramic tile mortar/wet wall black pipe insulation outer coat tar 
paper/wet wall pipe insulation brown inner coat paper/floor soft filler brown mortar/ceramic tile 
grey thin set and grout, Girls Restroom C126 ceiling plaster/upper and lower wall plaster/ceramic 
tile grout/ceramic tile thin set/ceramic tile mortar/wet wall black pipe insulation outer coat tar 
paper/wet wall pipe insulation brown inner coat paper/floor soft filler brown mortar/ceramic tile 
grey thin set and grout, Kindergarten Restrooms C132 & C133 ceiling plaster/door frame white 
caulking/wall panel brown glue/wall plaster/behind ceramic tile cove base black tar paper and 
glue/floor and cove base ceramic tile brown grout/floor thin set with grey-brown glue to ceramic 
tile/outside the restrooms upper ceiling plaster/wall light brown pegboard with brown glue/wet 
wall white pipe insulation, Restrooms C128,C129,C134 and C135 ceiling plaster/upper wall 
plaster/wall CMU grey block/wall CMU white grout/ceramic tile thin set white mortar/ceramic tile 
grey mortar/wall ceramic tile grey mortar/wet wall pipe insulation outer layer black tar paper/wet 
wall pipe insulation inner layer brown paper, Restrooms C134 and C135 in wall radiator pipe 
insulation outer layer black tar paper/in wall radiator pipe insulation inner layer beige air 
cell, Restrooms C128 and C129 wet wall grey elbow insulation, Restrooms C128, C129, C134 and 
C135 floor ceramic tile grey grout/ceramic tile thin set brown mortar and Throughout 
School hallway floor grey terrazzo) are identified as asbestos containing materials (greater than 
one percent asbestos); 
 
- Boys Restroom C124; ceiling white plaster  
  [approximately 253 Square Feet] 
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- Boys Restroom C124; wet wall black pipe insulation outer coat tar paper and brown inner 
coat paper [approximately 160 Linear Feet] 
- Girls Restroom C126; ceiling white plaster  
  [approximately 208 Square Feet] 
- Girls Restroom C126; wet wall black pipe insulation outer coat tar paper and brown inner 
coat paper [approximately 160 Linear Feet] 
- Kindergarten Restrooms C132 & C133; lower ceiling white plaster  
  [approximately 48 Square Feet] 
- Kindergarten Restrooms C132 & C133; floor ceramic tile thin set with grey-brown 
glue [approximately 48 Square Feet] 
Kindergarten Restrooms C132 & C133; outside wall light brown pegboards 
[approximately 60 Square Feet] 
- Restrooms C128, C129, C134 and C135; wet wall black pipe insulation outer coat tar paper 
and brown inner coat paper [approximately 240 Linear Feet]  
- Restrooms C134 and C135; in wall radiator pipe insulation outer layer black tar paper and 
inner layer beige air cell [approximately 60 Linear Feet]  
- Restrooms C128 and C129; wet wall grey elbow insulation  
  [approximately 20 Linear Feet] 
 
It should be noted that the Boys Restroom C124 upper wall white plaster, Kindergarten 
Restrooms C132 & C133 upper ceiling white plaster (outside of restrooms) laboratory results are 
currently inconclusive and laboratory analysis must go to Vermiculite analytical method 198.8 
for further verification.  The laboratory analytical results will be provided in 1 week.  
 
Per discussions with the Nanuet School District, the Miller ES classroom floor tiles with associated 
mastic (quantity to be determined), classroom cove base with associated adhesive (quantity 
to be determined), Kindergarten classroom 9”x 9” multicolor floor tiles and associated mastics 
(approximately 48 Square feet), switchgear components (including exterior wiring wrap) and 
classroom exterior wrap on wire connected to ceiling lighting (quantity to be determined) 
are Presumed Asbestos Containing Materials (PACM).   
 
In addition, GPE did not sample behind the white boards since they are supposedly bolted in 
place. 
 
Representative bulk samples of all suspect materials were collected and analyzed by 
Polarized Light Microscopy (PLM). Bulk Sample Analysis by PLM NOB for non-friable materials 
adheres to NYS ELAP 198.6. The State of New York Environmental Laboratory Approval Program 
(ELAP) has determined that Polarized Light Microscopy is not consistently reliable in detecting 
asbestos in non-friable organically bound materials. Quantitative transmission electron 
microscopy (TEM) is currently the only method that can be used to determine if this material 
can be considered or treated as non-asbestos containing. Therefore, if PLM yields negative 
results for a non-friable material (NOB), it must be confirmed by Transmission Electron 
Microscopy (TEM). Bulk Sample Analysis by Transmission Electron Microscopy (TEM) NOB 
adheres to NYS ELAP Method 198.4.  
 
Analysis of the bulk samples collected was performed by Metro Analytical Labs (Metro) 
located at 255 West 36th Street, Suite 101, New York, NY 10018.  
 
Metro is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 12003) for Bulk Sample Analysis by Polarized 



George W. Miller Elementary School – Bond Projects                                                                                       March 14, 2022 
Expedited Limited Asbestos Survey                                                                                    GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

Light Microscopy (PLM) Friable adheres to EPA/600/M4-082-20 or NYS ELAP Method 198.1 and 
Bulk Sample Analysis by Polarized Light Microscopy (PLM) NOB by NYS ELAP Method 198.6 and 
Bulk Sample Analysis by Transmission Electron Microscopy (TEM) NOB adheres to NYS ELAP 
Method 198.4. as required. 
  
According to the EPA regulations and NYS DOL Industrial Code Rule 56 asbestos-containing 
materials (ACM) must be removed prior to disturbance during renovation activities.  
 
If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Form (analysis March 7, 2022 and 

report dated March 8, 2022) 
 GPE License and Certification 
 Laboratory Certification 



Nanuet High School – Rooms 200-207 & 209                                                                                                            September 29, 2021 
Limited Asbestos Survey                                                                                                                       GPE Project Number 1937.01.07 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
Laboratory Analytical Results with Chain of Custody Forms 
(Analysis March 7, 2022 and Report dated March 8, 2022) 
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xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk

ioo�xG;z�=\?GHI
Y�Y�

�E=:A|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
ioo�xG;z�=\?GHI

KS�U��U�U��UT
xF�b[̀�̂ihgsk

KS�U��U�U��UT
YYYY

�E=:A|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
b��

aH?;9?GH;r�a=>A�
mk�E?I

tAdG?:�<9:A�
oj�og�momm

~���P���S��N�P�����
MN�������R��U�� �~P� �U�

�~P�
 �U��U���� ��S�

¡U��
¢�Q�S���£P�U��P��

KS�Z¢�Q�S���£P�U��P��
N�QU��S�

¡S�P�� N�QU��S�
�wFD�tbDatww_�z�c

imk�z��̂b̂t��[̀[� [̂̀Dabt�z�aŵ�[̀Fbt
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E=�|znoo K}~��MNO������Y �WW�
�wFD�tbDatww_�z�c

imk�z��ba��[̀[D�z� �̂̂b��xD�[̀a�wx��xxb
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��

D9>d8Ar��]¡
s̀ts

ab_�̀;98]I=I�<9:A¡
oj�oe�momm

_¡�
D9>d8Ar�<9:A¡

oj�ol�momm
tAdG?:Ar��]¡

aH?=9;9�_G?A=?9
¡̂ªjke«�menzmjjh

�¡ªnji«�hhizhikj
§���U���~�Z�LP��S��

D9>d8A�tACA=BAr¡
oj�on�momm

KP��U�
[̂_�̀;98]I=I�<9:A¡

oj�oe�momm
c8=A;:¡ ¬�UU��OP

��������S�¢U��P�����
cG;:?9C:¡

KP��U��­¦~�
§U��S�MPQ�����®

¤��W�W�W�
r̀r?AII¡eh��8GBA?�D

:?AA:������
c8=A;:�̄G\�{¡

Y����W��WY
D:9:A;��I89;r�

xFiojog
[GC9:=G;¡

VW�¤�P��U���©SPT

���°��	



�����������	�
����
�������
�����

���������
��������� �����������	�����	������������
��� ���������	�������

!�"#�$%��!�!&��'��� �"
(&)��!*+&#�

,-�+%&!.'/#0�&'12$�*'3
.%�3%+��456

$.!��*'��'%��#&#3$.%
��*'3.%�3%+�

789:9;�<=>=:?=@AB=C
D9>AE�FGHIIAJ

789:9;�<=>=:?=@AB=C
KLMNO�MPQ�RSTU�VWW

WXYZW
[9\G?9:G?]�<=?AC:G?

[̂_�̀;98]I:
ab_�̀;98]I:

cG>>A;: ID9>d8A
Iefgfhfijfikfilfkifkmfk

jfnhfeofeifhjfhkfhlfhn
fhe�p�hg�9;98]I=I�q9I�:

A?>=;9:Ar�rHA�:G�:EA�d?
AIA;CA�GJ�BA?>=CH8=:As�t

AIH8:I�9?A�=;CG;C8HI=BA
�9;r�>HI:�uG�JG?�

ihgsg�>A:EGr�JG?�JH?:EA
?�BA?=J=C9:=G;s�

bvH=d>A;:[̂_�Dc
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Expedited Limited Asbestos Survey                                                                                    GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

GPE License and Certification  
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Alexander Rubin 
 

 
 

NYS DOL Certified Asbestos Inspector/Project Design 
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Laboratory Certification 







 
ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  

 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
March 24, 2022 
 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Limited Asbestos (Vermiculite Analysis) and PCB Survey 
 Nanuet High School – Phase 2 and Elevator Addition 
 103 Church Street, Nanuet, New York 
 GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct a 
limited asbestos and PCB survey at the Nanuet High School regarding the Phase 2 and elevator 
addition project renovation in reference to the KSQ Design Architects drawings dated January 31, 
2022.  The survey conducted on March 5 & 12, 2022 included visual observation, material sampling 
and laboratory sample analysis of the suspect asbestos containing materials and poly- 
chlorinated biphenyls (PCB) materials.   
 
The east wing interior foyer ceiling plaster, interior storefront wall plaster and east wing roof bottom 
layer beige screed laboratory results were inconclusive using standard asbestos analytical 
methods 198.1, 198.6 and 198.4 so laboratory analysis went to Vermiculite analytical method 198.8 
for further verification.  The PCB caulking materials - exterior store front [security vestibule] window 
black caulking, east wing interior foyer window frame black caulking, 2nd floor science wing table 
top seams black caulking) were not identified as asbestos containing materials (less than one 
percent asbestos) using standard asbestos analytical methods and laboratory analysis went to PCB 
analytical EPA Method SW846 8082 for further analysis. 
 
Based on the attached bulk sample laboratory analytical results (see attached laboratory 
analytical results with chain of custody forms), the Boys Restroom C124 upper wall white 
plaster, Kindergarten Restrooms C132 & C133 upper ceiling white plaster (outside of 
restrooms) were not identified as asbestos containing materials (less than one percent asbestos) 
using Vermiculite method 198.8. 
 
Analysis of the bulk samples collected was performed by Alpha Labs and New York Environmental 
and Analytical Labs (NYE).  
 
Alpha Labs is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 11833) for Asbestos Bulk Sample Vermiculite 
Analysis by 198.8 and NYE (ELAP Accreditation No. 11510) for PCB Bulk Sample Analysis by EPA 
Method 7000B. 
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Based upon the visual inspection of suspect materials and bulk sample laboratory analytical 
results (see attached laboratory analytical results with chain of custody forms), the suspect 
materials are not identified as PCB materials (less than 50 parts per million [ppm]). The three (3) 
PCB sample results are non-detect at the reporting limits to 8.15 ppm. 
 
GPE collected one caulk sample from each type of caulk at the building to be impacted by the 
proposed scope of work.  The samples were submitted for analysis to NYE.  The PCB analysis was 
performed using Gas Chromatography EPA Method SW846 8082. 
 
NYE is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 11510) for EPA Method SW846 8082. 
 
 
If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Forms (report dated March 18 and 

23, 2022) 
 GPE License and Certification 
 Laboratory Certifications 
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Laboratory Analytical Results with Chain of Custody Forms 

(Reports dated March 18 and 23, 2022)   
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NYS DOL Certified Asbestos Inspector/Project Design 
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ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  

 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
 
 
March 24, 2022 
 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Limited Asbestos (Vermiculite Analysis) Survey 
 George W. Miller Elementary School – Bond Projects 
 50 Blauvelt Street, Nanuet, New York 

GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct a 
limited asbestos survey at the George W. Miller Elementary School (Miller ES) regarding the Bond 
Projects renovation in reference to the KSQ Design Architects drawings dated January 31, 2022.  The 
survey conducted on March 5, 2022 included visual observation, material sampling and laboratory 
sample analysis of the suspect asbestos containing materials.   
 
The Boys Restroom C124 upper wall white plaster, Kindergarten Restrooms C132 & C133 upper 
ceiling white plaster (outside of restrooms) laboratory results were inconclusive using standard 
asbestos analytical methods 198.1, 198.6 and 198.4 so laboratory analysis went to Vermiculite 
analytical method 198.8 for further verification.   
 
Based on the attached bulk sample laboratory analytical results (see attached laboratory 
analytical results with chain of custody forms), the Boys Restroom C124 upper wall white 
plaster, Kindergarten Restrooms C132 & C133 upper ceiling white plaster (outside of 
restrooms) were not identified as asbestos containing materials (less than one percent asbestos) 
using Vermiculite method 198.8. 
 
Analysis of the bulk samples collected was performed by Alpha Labs located at 14-26 28th Avenue 
in Long Island City.  
 
Alpha Labs is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 11833) for Asbestos Bulk Sample Vermiculite 
Analysis by 198.8. 
 

Scott
Typewritten Text

Scott
Typewritten Text

Scott
Typewritten Text
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If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Form (report dated March 22, 2022) 
 GPE License and Certification 
 Laboratory Certification 
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Laboratory Analytical Results with Chain of Custody Form 

(Report dated March 22, 2022)   
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GPE License and Certification  
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Alexander Rubin 
 

 
 

NYS DOL Certified Asbestos Inspector/Project Design 
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ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
 
March 14, 2022 
 
 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Lead-Based Paint Survey 
 A. Macarthur Barr Middle School – Phase 2 Bond Projects  
 143 Church Street, Nanuet, New York 
 GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct a 
limited lead-based paint survey at the Nanuet High School regarding the Phase 2 Bonds Projects 
renovation in reference to the KSQ Design Architects drawings dated January 31, 2022.  The survey 
conducted on March 12, 2022 included visual observation, material sampling and laboratory 
sample analysis of the suspect lead-based paint (LBP).   
 
Based on the attached bulk sample laboratory analytical results (<0.03 to 0.24 percent [%] lead 
paint by weight), the interior security vestibule black radiator cover, tech classroom and woodshop 
CMU wall beige paint/metal pipe beige paint/floor grey paint/door frame black paint/CMU wall 
grey paint samples collected were not identified as lead-based paint. 
  
The samples were analyzed using atomic absorption spectrometry (AAS) and were prepared and 
analyzed in accordance with the EPA Method (SW 846 Prep = EPA 3050B. Analysis = EPA 7000B). 
 
Analysis of the bulk samples collected was performed by Metro Analytical Labs (Metro) located at 
255 West 36th Street, Suite 101, New York, NY 10018.  
 
Metro is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 12003) for Bulk Sample Analysis by EPA Method 
7000B. 
 
The U.S. Department of Housing and Urban Development (HUD) has established a definition of 
lead-based paint as paint or other surface coatings that contain lead equal to or greater than 
0.5% by weight.
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If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Form (report dated March 14, 2022) 
 GPE License and Certification 
 Laboratory Certification 
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Laboratory Analytical Results with Chain of Custody Form 

(Report dated March 14, 2022)   



 255 West 36th St.,  Suite #101

 New York, NY 10018

 p:  (212) 695-0165              f:  (212) 695-0183

ANALYSIS of LEAD

PAINT CHIP SAMPLES

**Prep = EPA 3050B.  Analysis = EPA 7000B.  Reporting Limit (RL) - 0.03% by weight (based upon 100 mg sample) or 0.01 mg/cm2 (based upon area).

TECH CLASSROOM & WOOD SHOP - DOOR FRAME - BLACK - METAL

TECH CLASSROOM & WOOD SHOP - WALLS - GRAY - CMU

0.81

5.15 0.24%

0.04%

Client: Green Path Environmental Inc Metro Lab ID #: L22030118
Address: 79 Glover Street      

Staten Island NY 10308

Sampled By: A.R.

Sampled Date:

03/12/2022

Lead Analysis Date: 03/14/2022

3

P: (347) 276-2339 F: (631) 991-9143

Reported By: Sharye Bethancourt

E:  Report Date: 03/14/2022

Contact: Alex Rubin

INTERIOR - SECURITY VESTIBULE - RADIATOR COVER - BLACK - METAL

TECH CLASSROOM & WOOD SHOP - WALLS - BEIGE - CMU

TECH CLASSROOM & WOOD SHOP - PIPES - BEIGE - METAL

TECH CLASSROOM & WOOD SHOP - FLOOR - GRAY - CONCRETE

0.01 < 0.03%

Lead Reading

(μg Pb / ml)

Lead Concentration

(mg/cm²) % wt

1.34 0.06%

0.29 < 0.03%

0.19 < 0.03%

5 L5

6 L6

1 L1

L3

LAB ID # 
Client

 Sample #

2 L2

Laboratory Director Lead Analyst

NYS ELAP ID # 12003

AIHA-PAT, LLC # 220677

M:  

Zlatan Dimitrijevic Sharye Bethancourt

Comments

Summary of Analysis

4 L4

Equipment
Flame Atomic Absorption Spectrometer #1 - Perkin Elmer AAnalyst 400

Hotblock - Perkin Elmer SPB 50

03/11/2022

Turnaround Time: 24 hrs

Contract: Nanuet UFSD

Client Job #: 1937.07.01

Location: 140 Church Street - Barr Middle School

Nanuet NY

Area

(cm
2
)

Sample Description

Sample Received:

1 / 2

mailto:erica@singerenvironmental.com


 255 West 36th St.,  Suite #101

 New York, NY 10018

 p:  (212) 695-0165              f:  (212) 695-0183

Report Notes

NYC DOHMH Clearance Level for Window Wells / Window Troughs

NYC DOHMH Clearance Level for Porch Floors

EPA Bare Residential Soil Hazard Levels  (play areas used by young children)

EPA Clearance Level of Lead Based Paint

General Notes and Disclaimers

•  The samples analyzed in this report were not collected by this laboratory - they were received from the client, or an agent of the client, in good condition, unless otherwise noted.

•  All results are calculated based on client-provided samples and / or measurements and fall within the acceptable Quality Control limits and the reported data included in this document has not been 

corrected based on blank values.

•  This report shall not be reproduced, except in full, without the written approval of the laboratory.

•  This report relates only to the samples tested.  It may not be used by the client to claim project endorsement by NVLAP, NYS ELAP, or any other government agency. 

•  Quality Control data (including 95% confidence limits, laboratory / analysis accuracy and precision) is available upon request.

Lead Exposure Limits

30 μg/m
3

50 μg/m
3

Concentration Details

EPA National Ambient Air Quality Standard  (Quality Time - Weight Average)

OSHA action level  (8-hour time-weighted average)

OSHA permissible exposure limit  (General Industry)

NYC DOHMH Clearance Level for Floors  (includes carpeted and uncarpeted interior floors)

NYC DOHMH Clearance Level for Interior Window Sills

Paint

Soil

100 μg/ft²

Matrix

Air

Dust

0.15 μg/m
3

40 μg/ft²

N/A

5 μg/ft²

1.0 mg/cm
2

5000 μg/g 

(5,000 ppm, 0.5% by weight)

400 μg/g 

2 / 2



Green Path 
Environmental, Inc 

LJdo3o- \\~ 
NAT-F113768-1 

79 Glover Street, Suite 1, Staten Island, NY 10308 
T. (347) 276-2339 • F. (646) 774-0354 

jPlease e-mail results to: info@gpe.nyc and office@gpe.nyc I 

LEAD PAINT BULK CHAIN OF CUSTODY 

PROJECT NUMBER#: 1937.07.01 CLIENT NAME: Nanuet UFSD 
~-----'------------------~ 

PROJECT ADDRESS: 140 Church Street, Nanuet, NY - Barr Middle School 

SAMPLE Bv: Alexander Rubin cm #: LBP-R-1149001-2_Exp 01.15.2024 

DATE/TIME SAMPLED: 3/rr / 2 Z. INITIAL TEST: _x_ RE-TEST: __ PLEASE PROVIDE RESULTS: ~Email o Fax 
i I 

INSTRUCTION/NOTES: 

3 

L 

Matrix Types 
oBulk o Point 
o Soil 
oDust 
o Other 

Relinquished By: 

Received By: 

Analyzed By: 

,...f~,,k ,.Bd_u, 

1\<.·J"'O}/\A 

.. ,. ··r. 

Area (Sq ft) 

~ 

~-~ 

2€) 

C/q'~ ~f!- "OtS> 

Metals Analysis Types 
a Total Concentration of Lead 
a Total Concentration of RCRA B Metals 
oTCLP for Lead 
oTCLP for RCRA 8 Metals 

Date: 

Date: 'j \ l ~ \'9a 
Date: 

EPA as paint w ith lead levels: 

Greater than or equal to l .0 mg/cm'. 
or more than 0.53 by weight 

Time: 

Time: 3 \~)? 
Time: 

Page _ ol _ 
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GPE License and Certification  



Green Path Environmental, Inc

has fulfilled the requirements of the Toxic Substances Control Act (TSCA) Section 402, and has
received certification to conduct lead-based paint activities pursuant to 40 CFR Part 745.226

All EPA Administered Lead-based Paint Activities Program States, Tribes and Territories

This certification is valid from the date of issuance and expires June 20, 2022

Certification #

LBP-F113768-2

Issued On

December 13, 2018

Michelle Price, Chief

Lead, Heavy Metals, and Inorganics Branch
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ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
 
March 14, 2022 
 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Expedited Lead-Based Paint Survey 
 Nanuet High School – Phase 2 and Elevator Addition 
 103 Church Street, Nanuet, New York 

GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct an 
expedited limited lead-based paint survey at the Nanuet High School regarding the Phase 2 and 
elevator addition project renovation in reference to the KSQ Design Architects drawings dated 
January 31, 2022.  The survey conducted on March 6 and 12, 2022 included visual observation, 
material sampling and laboratory sample analysis of the suspect lead-based paint (LBP).   
 
Based on the attached bulk sample laboratory analytical results (<0.03 to 0.04 percent [%] lead 
paint by weight), the exterior store front frame brown paint, east wing interior foyer radiator grey 
paint, east wing foyer wall beige paint, 2nd floor science wing wall CMU white paint/wall green-
yellow paint/door frame yellow paint/wall wallboard green paint/door frame green paint                   
samples collected were not identified as lead-based paint. 
  
The samples were analyzed using atomic absorption spectrometry (AAS) and were prepared and 
analyzed in accordance with the EPA Method (SW 846 Prep = EPA 3050B. Analysis = EPA 7000B). 
 
Analysis of the bulk samples collected was performed by Metro Analytical Labs (Metro) located at 
255 West 36th Street, Suite 101, New York, NY 10018.  
 
Metro is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 12003) for Bulk Sample Analysis by EPA Method 
7000B. 
 
The U.S. Department of Housing and Urban Development (HUD) has established a definition of 
lead-based paint as paint or other surface coatings that contain lead equal to or greater than 
0.5% by weight.
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If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Form (reports dated March 7 and 

14, 2022) 
 GPE License and Certification 
 Laboratory Certification 
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Laboratory Analytical Results with Chain of Custody Forms 

(Reports dated March 7 and 13, 2022)   
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Ss�JJTy Q�tU��MM

�wÜQw�̧�G��SşRT�DQ}S
s�A���¢M

MN�{;�;M;;
L�sTysw�Tr�LR}SV

;���st
BwTUsy�UV

©\Z�Y]�¹º¦j
BQRSTU�»ẅ�·V
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_hjid�n�h\]d�k]i]�i]l]go

]f�pij̀�h\]�lbg]chq�ji�_c
�_r]ch�jp�h\]�lbg]chq�gc�r

jjf�ljcfghgjcq�scb]̂�̂j
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b�kgh\gc�h\]�_ll]ah_mb]�
ws_bghd�xjchijb�bg̀gĥ�_c
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Nanuet High School – Phase 2 and Elevator Addition                                                                                     March 14, 2022 
Expedited Limited Lead-Based Paint Survey                                                                    GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

GPE License and Certification  
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Laboratory Certification 







ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
 
June 8, 2022 
 
 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Expedited Limited Supplemental Lead-Based Paint Survey 
 George W. Miller Elementary School – Bond Projects 
 50 Blauvelt Street, Nanuet, New York 

GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct an 
expedited limited supplemental lead-based paint survey at the George W. Miller Elementary School 
(Miller ES) regarding the Bond Projects renovation in reference to the KSQ Design Architects drawings 
dated April 4, 2022.  The survey conducted on June 6, 2022 included visual observation, material 
sampling and laboratory sample analysis of the suspect lead-based paint (LBP).   
 
Based on the attached front playground bulk sample laboratory analytical results (<0.01 mg/cm2 
of lead paint), the playground shed red and white painted wood and metal playground blue, 
white, green, red and beige painted posts paint samples collected were not identified as lead-
based paint. 
  
The samples were analyzed using atomic absorption spectrometry (AAS) and were prepared and 
analyzed in accordance with the EPA Method (SW 846 Prep = EPA 3050B. Analysis = EPA 7000B). 
 
Analysis of the bulk samples collected was performed by Metro Analytical Labs (Metro) located at 
255 West 36th Street, Suite 101, New York, NY 10018.  
 
Metro is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 12003) for Bulk Sample Analysis by EPA Method 
7000B. 
 
The U.S. Department of Housing and Urban Development (HUD) has established a definition of 
lead-based paint as paint or other surface coatings that contain lead equal to or greater than 1.0 
mg/cm2. 



George W. Miller Elementary School – Bond Projects                                                                                           June 8, 2022 
Expedited Limited Supplemental Lead-Based Paint Survey                                           GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Form (report dated June 7, 2022) 
 GPE License and Certification 
 Laboratory Certification 



George W. Miller Elementary School – Bond Projects                                                                                           June 8, 2022 
Expedited Limited Supplemental Lead-Based Paint Survey                                           GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
Laboratory Analytical Results with Chain of Custody Form 

(Report dated June 7, 2022)   
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NAT-F113768-1 

Green Path 
Environmental, Inc 

79 Glover Street, Suite 1, Staten Island, NY 10308 
T. (34 7) 276-2339 • F. (646) 77 4-0354 

Email: info@gpe.nyc 

LEAD PAINT BULK CHAIN OF CUSTODY 

PROJECT NUMBER#: 1937.07.01 CLIENT NAME: Nanuet UFSD 

PROJECT ADDRESS: Miller ES - 50 Blauvelt Rd #1, Nanuet, NY 10954 

SAMPLE BY: Anton Manouilovitch Cm #· Cert#: LBP-R-15068-2; Exp. 03/16/24 

v.\ lo \'2-L- \k oG O 

~\kY ~\.JJl--J ( ~Qwt \ 
BllE(t1:J x v ... iJmilr~ 

't3rntwnJ !l -~ 
SAMPLE 

NUMBER 

l 
2-
3 
~ 
r 
~ 

6 

Sample Identification/location 

(Jo=~ ~J, 
~ 

~\~ f?\A~&c~ <yo'"b~ 
\ 

Metals Analysis Types 
~Tota l Concentration of Lead 

lln::I!m I ~ a!l:rJl 

Color 
Substrate 

Condition 
Comoonenl 

tQ.A) ~~ ~ 
IJ'-v "k_ L L 
~~ ~J C'--.o .... ] 
w~~ I 

G-<~ 
\'.'..si_ (1.x 
~Qa ,,. •!.--

u 

EPA as paint with lead levels: 

Area (Sq It) 

~D 

2-0 

70 

'~ 
Q..-o 

2.J 
60 

Matrix Types 
)¢Bulk)( Point 
o Soil oTolal Concentration of RCRA 8 Metals 

o TCLP for Lead 
Greater than or equal to 1 .0 mg/cm'. 

oDust or more than 0.53 by weight 
a Other oTCLP for RCRA 8 Metals 

ReHoq"l•hed By, Aotoo ~ Dale'~ Tome' 

ReceivedBy: J L Cq Date:~ Time: l../-'S:f~ 
Analyzed By: Date: Time: 

I 
Page _ 1_ of _1 _ 



George W. Miller Elementary School – Bond Projects                                                                                           June 8, 2022 
Expedited Limited Supplemental Lead-Based Paint Survey                                           GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

GPE License and Certification  
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George W. Miller Elementary School – Bond Projects                                                                                           June 8, 2022 
Expedited Limited Supplemental Lead-Based Paint Survey                                           GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

Laboratory Certification 
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ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  

 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
 
April 25, 2022 
 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Follow Up Soil Limited PCB Survey 
 A. Macarthur Barr Middle School – Phase 2 Bond Projects  
 143 Church Street, Nanuet, New York 
 GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct a 
follow up limited soil PCB survey at the A. Macarthur Barr Middle School regarding the Phase 2 Bond 
Projects renovation in reference to the KSQ Design Architects drawings dated January 31, 2022.  The 
follow up soil limited PCB survey conducted on April 11, 2022 included visual observation, material 
sampling and laboratory sample analysis of the suspect polychlorinated biphenyls (PCB) materials.   
 
The initial limited PCB survey conducted on March 11, 2022 indicated that the exterior security 
vestibule frame/expansion joint grey caulking is identified as a PCB material (greater than 50 ppm).  
The PCB sample result is 33,100 ppm (mg/kg). 
 
GPE collected soil samples near the exterior security vestibule frame/expansion joint in order to check 
for possible residual PCB contamination in adjacent soils. An adequate representation of surface soils 
(five samples on the courtyard side and four samples on the entrance side) were collected and sent 
to the laboratory for PCB analysis under EPA Method SW846 8082. 
 
Based upon the bulk sample laboratory analytical results (see attached laboratory analytical 
results with chain of custody form), the suspect materials (front security vestibule soil samples 
and rear courtyard soil samples) are not identified as PCB materials (greater than 50 parts per 
million [ppm]). The nine (9) PCB sample results ranged from non-detect at the reporting limits to 6.4 
ppm (mg/kg). 
 
Analysis of the bulk samples collected was performed by Phoenix Environmental Laboratories, Inc. 
through New York Environmental and Analytical Labs (NYE) who is accredited by the New York 
State Department of Health, Environmental Laboratory Accreditation Program (ELAP 
Accreditation No. 11301) for PCB Bulk Sample Analysis by EPA Method SW846 8082. 



Barr Middle School – Phase 2 Bonds Projects                                                                                                     April 25, 2022 
Follow Up Soil Limited PCB Survey                                                                                      GPE Project Number 1937.07.01 
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Form (report dated April 15, 2022) 
 Laboratory Certification 
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Laboratory Analytical Results with Chain of Custody Form 

(Report dated April 15, 2022)   



Sample Id Cross Reference
April 15, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCL07886

Client Id Lab Id Matrix

Project ID: GREENPATH 69900

P1 CL07886 SOIL
P2 CL07887 SOIL
P3 CL07888 SOIL
P4 CL07889 SOIL
P5 CL07890 SOIL
P6 CL07891 SOIL
P7 CL07892 SOIL
P8 CL07893 SOIL
P9 CL07894 SOIL

Page 2 of 25



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

SOIL
NY-ENV
Standard

04/11/22
CP
see "By" below

Laboratory Data

P1

Phoenix ID: CL07886

04/13/22
10:30
16:26

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Li Tsang
NY Environmental
88-90 Harbor Rd
Port Washington, NY 11050

Analysis Report
April 15, 2022

Date Time

SDG ID: GCL07886

Client ID:
Project ID: GREENPATH 69900

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

65Percent Solid 04/13/22 H SW846-%Solid%

CompletedSoil  Extraction for PCB 04/13/22 O/E SW3545A

Polychlorinated Biphenyls
NDPCB-1016 510 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1221 510 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1232 510 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1242 510 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1248 510 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1254 510 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1260 510 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1262 510 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1268 510 04/14/22 SC SW8082Aug/Kg 10

QA/QC Surrogates
70% DCBP 04/14/22 SC 30 - 150 %% 10
68% DCBP (Confirmation) 04/14/22 SC 30 - 150 %% 10
69% TCMX 04/14/22 SC 30 - 150 %% 10
69% TCMX (Confirmation) 04/14/22 SC 30 - 150 %% 10

Ver 1

Page 3 of 25



P1
Phoenix I.D.: CL07886

Client ID:
GREENPATH 69900Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
April 15, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1

Page 4 of 25



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

SOIL
NY-ENV
Standard

04/11/22
CP
see "By" below

Laboratory Data

P2

Phoenix ID: CL07887

04/13/22
10:35
16:26

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Li Tsang
NY Environmental
88-90 Harbor Rd
Port Washington, NY 11050

Analysis Report
April 15, 2022

Date Time

SDG ID: GCL07886

Client ID:
Project ID: GREENPATH 69900

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

71Percent Solid 04/13/22 H SW846-%Solid%

CompletedSoil  Extraction for PCB 04/13/22 O/E SW3545A

Polychlorinated Biphenyls
NDPCB-1016 460 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1221 460 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1232 460 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1242 460 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1248 460 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1254 460 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1260 460 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1262 460 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1268 460 04/14/22 SC SW8082Aug/Kg 10

QA/QC Surrogates
58% DCBP 04/14/22 SC 30 - 150 %% 10
66% DCBP (Confirmation) 04/14/22 SC 30 - 150 %% 10
66% TCMX 04/14/22 SC 30 - 150 %% 10
66% TCMX (Confirmation) 04/14/22 SC 30 - 150 %% 10

Ver 1
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P2
Phoenix I.D.: CL07887

Client ID:
GREENPATH 69900Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
April 15, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

SOIL
NY-ENV
Standard

04/11/22
CP
see "By" below

Laboratory Data

P3

Phoenix ID: CL07888

04/13/22
10:40
16:26

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Li Tsang
NY Environmental
88-90 Harbor Rd
Port Washington, NY 11050

Analysis Report
April 15, 2022

Date Time

SDG ID: GCL07886

Client ID:
Project ID: GREENPATH 69900

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

72Percent Solid 04/13/22 H SW846-%Solid%

CompletedSoil  Extraction for PCB 04/13/22 O/E SW3545A

Polychlorinated Biphenyls
NDPCB-1016 2300 04/14/22 SC SW8082Aug/Kg 50
NDPCB-1221 2300 04/14/22 SC SW8082Aug/Kg 50
NDPCB-1232 2300 04/14/22 SC SW8082Aug/Kg 50
NDPCB-1242 2300 04/14/22 SC SW8082Aug/Kg 50
NDPCB-1248 2300 04/14/22 SC SW8082Aug/Kg 50
NDPCB-1254 2300 04/14/22 SC SW8082Aug/Kg 50

6400PCB-1260 2300 04/14/22 SC SW8082Aug/Kg 50
NDPCB-1262 2300 04/14/22 SC SW8082Aug/Kg 50
NDPCB-1268 2300 04/14/22 SC SW8082Aug/Kg 50

QA/QC Surrogates
Diluted Out% DCBP 04/14/22 SC 30 - 150 %% 50
Diluted Out% DCBP (Confirmation) 04/14/22 SC 30 - 150 %% 50
Diluted Out% TCMX 04/14/22 SC 30 - 150 %% 50
Diluted Out% TCMX (Confirmation) 04/14/22 SC 30 - 150 %% 50

Ver 1
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P3
Phoenix I.D.: CL07888

Client ID:
GREENPATH 69900Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
April 15, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

SOIL
NY-ENV
Standard

04/11/22
CP
see "By" below

Laboratory Data

P4

Phoenix ID: CL07889

04/13/22
10:45
16:26

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Li Tsang
NY Environmental
88-90 Harbor Rd
Port Washington, NY 11050

Analysis Report
April 15, 2022

Date Time

SDG ID: GCL07886

Client ID:
Project ID: GREENPATH 69900

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

80Percent Solid 04/13/22 H SW846-%Solid%

CompletedSoil  Extraction for PCB 04/13/22 O/E SW3545A

Polychlorinated Biphenyls
NDPCB-1016 410 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1221 410 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1232 410 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1242 410 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1248 410 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1254 410 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1260 410 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1262 410 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1268 410 04/14/22 SC SW8082Aug/Kg 10

QA/QC Surrogates
73% DCBP 04/14/22 SC 30 - 150 %% 10
77% DCBP (Confirmation) 04/14/22 SC 30 - 150 %% 10
70% TCMX 04/14/22 SC 30 - 150 %% 10
71% TCMX (Confirmation) 04/14/22 SC 30 - 150 %% 10

Ver 1
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P4
Phoenix I.D.: CL07889

Client ID:
GREENPATH 69900Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
April 15, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

SOIL
NY-ENV
Standard

04/11/22
CP
see "By" below

Laboratory Data

P5

Phoenix ID: CL07890

04/13/22
11:15
16:26

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Li Tsang
NY Environmental
88-90 Harbor Rd
Port Washington, NY 11050

Analysis Report
April 15, 2022

Date Time

SDG ID: GCL07886

Client ID:
Project ID: GREENPATH 69900

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

87Percent Solid 04/13/22 H SW846-%Solid%

CompletedSoil  Extraction for PCB 04/13/22 O/E SW3545A

Polychlorinated Biphenyls
NDPCB-1016 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1221 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1232 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1242 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1248 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1254 380 04/14/22 SC SW8082Aug/Kg 10

1300PCB-1260 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1262 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1268 380 04/14/22 SC SW8082Aug/Kg 10

QA/QC Surrogates
88% DCBP 04/14/22 SC 30 - 150 %% 10
63% DCBP (Confirmation) 04/14/22 SC 30 - 150 %% 10
69% TCMX 04/14/22 SC 30 - 150 %% 10
69% TCMX (Confirmation) 04/14/22 SC 30 - 150 %% 10

Ver 1
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P5
Phoenix I.D.: CL07890

Client ID:
GREENPATH 69900Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
April 15, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

SOIL
NY-ENV
Standard

04/11/22
CP
see "By" below

Laboratory Data

P6

Phoenix ID: CL07891

04/13/22
11:20
16:26

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Li Tsang
NY Environmental
88-90 Harbor Rd
Port Washington, NY 11050

Analysis Report
April 15, 2022

Date Time

SDG ID: GCL07886

Client ID:
Project ID: GREENPATH 69900

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

86Percent Solid 04/13/22 H SW846-%Solid%

CompletedSoil  Extraction for PCB 04/13/22 O/E SW3545A

Polychlorinated Biphenyls
NDPCB-1016 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1221 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1232 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1242 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1248 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1254 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1260 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1262 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1268 390 04/14/22 SC SW8082Aug/Kg 10

QA/QC Surrogates
63% DCBP 04/14/22 SC 30 - 150 %% 10
59% DCBP (Confirmation) 04/14/22 SC 30 - 150 %% 10
66% TCMX 04/14/22 SC 30 - 150 %% 10
63% TCMX (Confirmation) 04/14/22 SC 30 - 150 %% 10

Ver 1
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P6
Phoenix I.D.: CL07891

Client ID:
GREENPATH 69900Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
April 15, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

SOIL
NY-ENV
Standard

04/11/22
CP
see "By" below

Laboratory Data

P7

Phoenix ID: CL07892

04/13/22
11:25
16:26

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Li Tsang
NY Environmental
88-90 Harbor Rd
Port Washington, NY 11050

Analysis Report
April 15, 2022

Date Time

SDG ID: GCL07886

Client ID:
Project ID: GREENPATH 69900

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

89Percent Solid 04/13/22 H SW846-%Solid%

CompletedSoil  Extraction for PCB 04/13/22 O/E SW3545A

Polychlorinated Biphenyls
NDPCB-1016 370 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1221 370 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1232 370 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1242 370 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1248 370 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1254 370 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1260 370 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1262 370 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1268 370 04/14/22 SC SW8082Aug/Kg 10

QA/QC Surrogates
84% DCBP 04/14/22 SC 30 - 150 %% 10
87% DCBP (Confirmation) 04/14/22 SC 30 - 150 %% 10
77% TCMX 04/14/22 SC 30 - 150 %% 10
78% TCMX (Confirmation) 04/14/22 SC 30 - 150 %% 10

Ver 1
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P7
Phoenix I.D.: CL07892

Client ID:
GREENPATH 69900Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
April 15, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

SOIL
NY-ENV
Standard

04/11/22
CP
see "By" below

Laboratory Data

P8

Phoenix ID: CL07893

04/13/22
11:30
16:26

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Li Tsang
NY Environmental
88-90 Harbor Rd
Port Washington, NY 11050

Analysis Report
April 15, 2022

Date Time

SDG ID: GCL07886

Client ID:
Project ID: GREENPATH 69900

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

86Percent Solid 04/13/22 H SW846-%Solid%

CompletedSoil  Extraction for PCB 04/13/22 O/E SW3545A

Polychlorinated Biphenyls
NDPCB-1016 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1221 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1232 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1242 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1248 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1254 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1260 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1262 380 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1268 380 04/14/22 SC SW8082Aug/Kg 10

QA/QC Surrogates
76% DCBP 04/14/22 SC 30 - 150 %% 10
77% DCBP (Confirmation) 04/14/22 SC 30 - 150 %% 10
73% TCMX 04/14/22 SC 30 - 150 %% 10
73% TCMX (Confirmation) 04/14/22 SC 30 - 150 %% 10

Ver 1
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P8
Phoenix I.D.: CL07893

Client ID:
GREENPATH 69900Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
April 15, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

SOIL
NY-ENV
Standard

04/11/22
CP
see "By" below

Laboratory Data

P9

Phoenix ID: CL07894

04/13/22
11:35
16:26

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Li Tsang
NY Environmental
88-90 Harbor Rd
Port Washington, NY 11050

Analysis Report
April 15, 2022

Date Time

SDG ID: GCL07886

Client ID:
Project ID: GREENPATH 69900

Dilution

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

83Percent Solid 04/13/22 H SW846-%Solid%

CompletedSoil  Extraction for PCB 04/13/22 O/E SW3545A

Polychlorinated Biphenyls
NDPCB-1016 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1221 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1232 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1242 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1248 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1254 390 04/14/22 SC SW8082Aug/Kg 10

1100PCB-1260 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1262 390 04/14/22 SC SW8082Aug/Kg 10
NDPCB-1268 390 04/14/22 SC SW8082Aug/Kg 10

QA/QC Surrogates
74% DCBP 04/14/22 SC 30 - 150 %% 10
78% DCBP (Confirmation) 04/14/22 SC 30 - 150 %% 10
70% TCMX 04/14/22 SC 30 - 150 %% 10
71% TCMX (Confirmation) 04/14/22 SC 30 - 150 %% 10

Ver 1
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P9
Phoenix I.D.: CL07894

Client ID:
GREENPATH 69900Project ID:

Parameter Result
RL/
PQL Units Date/Time ByDilution Reference

Comments:
All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

Phyllis Shiller, Laboratory Director
April 15, 2022

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.  
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

Reviewed and Released by: Rashmi Makol, Project Manager

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation)   ND=Not Detected at RL/PQL  
BRL=Below Reporting Level  L=Biased Low
QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency.  Surrogate 
results(%) listed in the report are not "detected" compounds.

Ver 1
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QA/QC Data

Parameter
            Blk
Blank   RL

MS
%

MSD
%

MS
RPD

QA/QC Report
April 15, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCL07886

LCS
%

LCSD
%

LCS
RPD

%
Rec

Limits

%
RPD

Limits

QA/QC Batch 620153 (ug/Kg), QC Sample No: CL07665 2X (CL07886, CL07887, CL07888, CL07889, CL07890, CL07891, 
CL07892, CL07893, CL07894)
Polychlorinated Biphenyls - Soil
PCB-1016 73 73ND 0.084 83 1.2 40 - 140 3033
PCB-1221 ND 40 - 140 3033
PCB-1232 ND 40 - 140 3033
PCB-1242 ND 40 - 140 3033
PCB-1248 ND 40 - 140 3033
PCB-1254 ND 40 - 140 3033
PCB-1260 71 72ND 1.483 83 0.0 40 - 140 3033
PCB-1262 ND 40 - 140 3033
PCB-1268 ND 40 - 140 3033
% DCBP (Surrogate Rec) 78 7765 1.385 85 0.0 30 - 150 30%
% DCBP (Surrogate Rec) (Confirm 75 7063 6.985 87 2.3 30 - 150 30%
% TCMX (Surrogate Rec) 77 7665 1.389 86 3.4 30 - 150 30%
% TCMX (Surrogate Rec) (Confirm 76 7363 4.085 85 0.0 30 - 150 30%

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

April 15, 2022
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
Intf - Interference
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Analysis Comments
April 15, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCL07886

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or 
QA/QC Report:

PCB Narration
CL07888, CL07889, CL07892, CL07893, CL07894AU-ECD3 04/14/22-1:

The following Continuing Calibration compounds did not meet % deviation criteria: 
Samples: CL07892, CL07893
  Preceding CC 414B019 - PCB 1016 19%L (%)
  Succeeding CC 414B032 - PCB 1016 21%L (%)
Samples: CL07888, CL07889, CL07894
  Preceding CC 414B032 - PCB 1016 21%L (%)
  Succeeding CC 414B045 - None.
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NY Temperature Narration
April 15, 2022

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GCL07886

The samples in this delivery group were received at 1.0°C.
(Note acceptance criteria for relevant matrices is above freezing up to 6°C)
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Barr Middle School – Phase 2 Bonds Projects                                                                                                     April 25, 2022 
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         SECTION 02 82 04 – PCB REMOVAL AND DISPOSAL SPECIFICATION 
 
 

PART 1 – GENERAL 
 

1.1 WORK INCLUDED 
 

A. The Contractor shall furnish all labor, materials, services, insurance and equipment necessary to 
perform the Work of this Contract. All work will be conducted in compliance with EPA, OSHA, 
and NYS regulations, and other applicable federal, state, and local regulations and in accordance 
with these specifications. In the event there is a conflicting point between these provisions, the most 
stringent one shall apply. 

 
B. The work will involve the removal, off-site transportation, and disposal of the polychlorinated 

biphenyls (PCB) - containing vertical expansion joint caulking on the building vestibule in 
accordance with all applicable rules and regulations and this specification.  

 
C. The work shall include but not be limited to the removal of the below asbestos-containing materials 

(See Attachment 1 - project drawing BM-PCB1 for type, locations and approximate quantity 
per Green Path Environmental, Inc's PCB survey report dated March 24, 2022).   
 
 

A. Macarthur Barr Middle School 
 

Location Material
Estimated 
Quantity

Exterior Security 
Vestibule (North and 
South Sides) – Frame 

Perimeter 

Expansion Joint Gray Caulking – 
Frame Perimeter Only 

16 Square Feet

 
 TOTAL ACM 16 SF

 
D. The location of PCB- containing/contaminated material indicated on the Drawings is provided for 

guidance only. The Contractor shall be responsible for establishing exact quantities and 
locations for removal.  Contractor is referred to Attachment 1 - Project Drawing BM-PCB1. 

 
REMOVAL WILL BE COORDINATED WITH CLIENT AS NEEDED. 

 
E. Transport off-site, and disposed to a regulated facility approximately 16 linear feet of PCB-

containing vertical expansion caulk. Removal will be coordinated with Client as necessary. 
 

1.2 DEFINITIONS 
 

A. PCB-Containing Caulk: Caulk that has PCB content greater than or equal to 50 milligrams per 
kilogram. PCB-containing caulk also includes the chips and of soil and dust generated during the 
removal of the caulk. Note: PCB-containing waste caulk with a PCB content 
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greater than or equal to 50 milligrams per kilogram is defined as a hazardous waste in New York 
State hazardous waste regulations (6 NYCRR 371) and has a B007 waste code. 
 

1.3 SUBMITTALS 
 

A. Submit the following items to the Client or representative for review twenty (20) days prior to the 
commencement of Work associated with this section: 

 
1. The Contractor shall submit written certification that the disposal facilities to receive PCB-

containing caulk and PCB-contaminated soil are licensed, permitted and approved by the 
appropriate Federal, State and local agencies, and the facilities have no RCRA violations 
or other environmental conditions that could affect the satisfactory operation of the facility. 
The Contractor shall also provide letters of acceptance from the facilities stating that they 
will accept the estimated quantity of PCB-containing caulk. 

 
2. The Contractor shall submit the names, addresses, contact persons and telephone numbers 

of the haulers that will be transporting the wastes and copies of the waste haulers’ permits 
issued in accordance with the requirements of NYS DEC 6 NYCRR 364, and if the wastes 
are to be disposed outside New York State, the permits and licenses applicable in those 
states through which the material will be transported. 

 
3       The Contractor shall submit a Health and Safety Plan (HASP) that will describe    the 

procedures by which Contractor intends to conduct the Work, including measures to protect 
workers from exposure to PCBs during caulk and contaminated soil removal and transfer 
operations of the wastes. The Client and Environmental Consultant will neither approve 
nor disapprove the HASP. 

 
4.            The name of its on-site supervisor responsible for such operations, as well as documentation 

that the supervisor has completed an OSHA HAZWOPER training. 
 

B. A Certificate of Disposal shall be prepared by the facility for each load of PCB-containing caulk 
delivered. A copy of each Certificate shall be submitted to the Client within sixty (60) days of the 
wastes leaving the Site. 

 
1.4 APPLICABLE STANDARDS AND REGULATIONS 

 
A. Perform all Work in compliance with the most current version of all pertinent laws, rules, and 

regulations, existing at the time of Work, including, but not limited to: 
 

1. Code of Federal Regulations, including regulations by the United States Environmental 
Protection Agency governing PCB waste handling and disposal and regulations by the 
Occupational Safety and Health Administration governing worker protection. 

 
2. New York State Code of Rules and Regulations, including regulations by the New York 

State Department of Environmental Conservation governing waste transportation and 
disposal. 

 
- END OF PART 1 - 
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PART 2 – PRODUCTS 
 

2.1 VACUUMS AND SURFACTANTS 
 

Provide equipment and materials that meet the requirements specified in Section 02 82 00. 
 

- END OF PART 2 - 
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PART 3 – EXECUTION 
 

3.1 CAULK REMOVAL 
 

A. Establish and maintain an exclusion zone with cones and warning tape around the work area to 
warn the public from entering. 

 
B. Work is not to be done in windy conditions or during precipitation. The Client and Environmental 

Consultant will determine if conditions are acceptable for work to proceed. 
 

C. Mist a surfactant to maintain moisture over the PCB-containing caulk in the immediate vicinity. 
Do not over-wet the Work area such that contamination may be conveyed into the joints or 
surrounding area. 

 
D. Remove all PCB-containing caulk from the facade with hand tools, such as a chisel and hammer. 

 
E. Maintain a HEPA vacuum immediately over the area where the PCB-containing caulk is being 

removed so that such caulk and associated dust is being contained and particles of caulk do not fall 
into the gaps of the soil. Change HEPA filters as needed to maintain needed vacuum, but no less 
frequently than required in Section 02 82 00 or as directed by the Environmental Consultant. 

 
F. Appropriately contain and drum all PCB-containing caulk, and related wastes such as vacuumed 

waste, HEPA filters, etc. 
 

3.2 DECONTAMINATION 
 

A. Wet clean all tools and equipment that comes in contact with PCB-containing caulk. 
 

B. Residue from cleaning and personnel protective equipment/materials not decontaminated shall be 
placed in appropriate waste containers suitable for off-site shipment and disposal. The Contractor 
shall be responsible for determining which waste residues and equipment/material are hazardous 
per 6 NYCRR 371 and managing the wastes accordingly. 

 
3.3 TRANSPORTATION AND DISPOSAL 

 
A. The Contractor shall provide all labor, materials, and equipment necessary to transport the waste 

generated pursuant to this Section to disposal facilities. 
 

B. The Contractor shall be responsible for making all arrangements with the disposal facilities for the 
ultimate disposal of the wastes. The Contractor shall provide and pay for all labor, materials, 
equipment, taxes and incidentals that are required to transport and dispose of the wastes to an 
approved disposal facility. The Contractor shall also provide and pay for any additional analytical 
testing that may be required by the disposal facility. 

 
C. In the event that the disposal facilities cease to accept the stated materials or the facility ceases 

operations, the Contractor shall locate an alternate permitted facility that will accept the wastes. The 
Contractor is responsible for making the arrangements to utilize the facility. This will be done at no 
additional cost or delay to the Client. 

 
D. The Contractor shall be responsible for the day-to-day movement of truck traffic on and off the Site 
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and for developing and preparing detailed procedures to be used to transport the wastes to the disposal 
facility. In preparation of these procedures the Contractor shall address the following considerations: 
personnel safety; environmental effects; prevention of transporter spills and dust emissions on-site and 
during transport; verification of vehicle cleaning prior to leaving the Site; transport operations; 
accident and spill emergency procedures on-site and during transport; transportation routes; modes of 
transport and required permits. 

 
E. All wastes to be transported off-site shall be transported by a permitted waste hauler in accordance 

with New York State Department of Environmental Conservation 6 NYCRR 364 – Waste 
Transporter Permits. 

 
F. The Contractor shall obtain and complete all manifests, bills-of-lading or other shipping documents 

as required by Federal, State and local regulations. 
 

G. The Client requires that all PCB waste products be incinerated at an approved facility and the 
contractor shall provide a Certificate of Destruction for PCB waste from the waste incinerator. The 
Client will sign all of the manifests as the generator of the material. The Client will provide the EPA 
ID number required for the Contractor to complete the manifests. The Contractor shall allow two 
weeks for the Client to review and sign the completed manifests. Submit originals or copies of all 
pertinent Hazardous Waste Manifests in triplicate to the Fund. 

 
H. The Contractor shall be responsible for inspecting the haul routes for road conditions, overhead 

clearance and weight restrictions prior to transporting wastes to the disposal facilities 
 

I. PCB-contaminated caulk shall be disposed in a landfill permitted or licensed by an appropriate 
government jurisdiction to accept such waste. PCB-contaminated caulk shall not be shipped to a 
recycler. 

 
 

- END OF PART 3 –



V 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

ATTACHMENT 1 
       (Project Drawing BM-PCB1) 
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SECTION 03 05 16- UNDERSLAB VAPOR BARRIER

PART 1 – GENERAL

1.1        SUMMARY

A. Products supplied under this section:
1. Vapor barrier and installation accessories for installation under concrete slabs.

B. Related sections:
1.        Section 03 30 00 Cast-in-Place Concrete
2.        Section 07 26 00 Vapor Retarders

1.2 REFERENCES

A. ASTM International: 
1. ASTM E1745-17 Standard Specification for Plastic Water Vapor Retarders Used in Contact 

with Soil or Granular Fill Under Concrete Slabs.
2. ASTM E1643-18a Selection, Design, Installation, and Inspection of Water Vapor Retarders 

Used in Contact with Earth or Granular Fill Under Concrete Slabs.

B. Technical Reference - American Concrete Institute (ACI):
1. ACI 302.2R-06 Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials.
2. ACI 302.1R-15 Guide to Concrete Floor and Slab Construction.

1.3 SUBMITTALS

A. Quality control/assurance:
1. Summary of test results per paragraph 9.3 of ASTM E1745.
2. Manufacturer’s samples and literature. 
3. Manufacturer’s installation instructions for placement, seaming, penetration prevention and 

repair, and perimeter seal per ASTM E1643.
4. All mandatory ASTM E1745 testing must be performed on a single production roll per ASTM 

E1745 Section 8.1.

PART 2 – PRODUCTS

2.1 MATERIALS

A. Vapor barrier shall have all of the following qualities:
1. Maintain permeance of less than 0.01 Perms [grains/(ft2 · hr · inHg)] as tested in accordance 

with mandatory conditioning tests per ASTM E1745 Section 7.1 (7.1.1-7.1.5).
2. Other performance criteria:

a. Strength: ASTM E1745 Class A.
b. Thickness:  15 mils minimum

3. Provide third party documentation that all testing was performed on a single production roll per 
ASTM E1745 Section 8.1

B. Vapor barrier products:
1. Basis of Design: Stego Wrap Vapor Barrier (15-mil) by Stego Industries LLC., (877) 464-7834 

www.stegoindustries.com.
2. No substitutions.

http://www.stegoindustries.com/
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2.2 ACCESSORIES

A. Seams:
1.    Stego Tape by Stego Industries LLC, (877) 464-7834 www.stegoindustries.com.

B. Sealing Penetrations of Vapor barrier:  
1.    Stego Mastic by Stego Industries LLC, (877) 464-7834 www.stegoindustries.com.
2.    Stego Tape by Stego Industries LLC, (877) 464-7834 www.stegoindustries.com.

C. Perimeter/edge seal:
1.   Stego Crete Claw by Stego Industries LLC, (877) 464-7834 www.stegoindustries.com.
2.    Stego Term Bar by Stego Industries LLC, (877) 464-7834 www.stegoindustries.com.
3.    StegoTack Tape (double-sided sealant tape) by Stego Industries LLC, (877) 464-7834 

www.stegoindustries.com.

D. Penetration Prevention:
1. Beast Foot by Stego Industries LLC, (877) 464-7834 www.stegoindustries.com.
2. Beast Form Stake by Stego Industries LLC, (877) 464-7834 www.stegoindustries.com.

E. Vapor Barrier-Safe Screed System
1. Beast Screed by Stego Industries, LLC, (877) 464-7834 www.stegoindustries.com.
2. Beast Hook by Stego Industries, LLC, (877) 464-7834 www.stegoindustries.com.

PART 3 – EXECUTION

3.1 PREPARATION

A. Ensure that subsoil is approved by Architect or Geotechnical Engineer.
1.   Level and compact base material.

3.2 INSTALLATION

A. Install vapor barrier in accordance ASTM E1643.
1.    Unroll vapor barrier with the longest dimension parallel with the direction of the concrete 

placement and face laps away from the expected direction of the placement whenever 
possible.

2. Extend vapor barrier to the perimeter of the slab. If practicable, terminate it at the top of the 
slab, otherwise (a) at a point acceptable to the structural engineer or (b) where obstructed by 
impediments, such as dowels, waterstops, or any other site condition requiring early 
termination of the vapor barrier. At the point of termination, seal vapor barrier to the foundation 
wall, grade beam or slab itself.             
Seal vapor barrier to the entire slab perimeter using Stego Crete Claw, per manufacturer's 
instructions.
Overlap joints 6 inches and seal with manufacturer’s seam tape.

3. Apply seam tape/Crete Claw to a clean and dry vapor barrier.
4. Seal all penetrations (including pipes) per manufacturer’s instructions.
5. For interior forming applications, avoid the use of non-permanent stakes driven through vapor 

barrier.  Use Beast Form Stake and Beast Foot as a vapor barrier-safe forming system. 
Ensure Beast Foot’s peel-and-stick adhesive base is fully adhered to the vapor barrier.

7.           If non-permanent stakes must be driven through vapor retarder, repair as recommended by 
vapor retarder manufacturer.

8. Use reinforcing bar supports with base sections that eliminate or minimize the potential for 
puncture of the vapor barrier.

http://www.stegoindustries.com/
http://www.stegoindustries.com/
http://www.stegoindustries.com/
http://www.stegoindustries.com/
http://www.stegoindustries.com/
http://www.stegoindustries.com/
http://www.stegoindustries.com/
http://www.stegoindustries.com/
http://www.stegoindustries.com/
http://www.stegoindustries.com/
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9. Repair damaged areas with vapor barrier material of similar (or better) permeance, puncture 
and tensile. 

10. For vapor barrier-safe concrete screeding applications, install Beast Screed (vapor barrier-
safe screed system) per manufacturer’s instructions prior to placing concrete.

END OF SECTION 030516
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SECTION 03 30 00 – CAST-IN-PLACE CONCRETE (CIVIL) 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes: 

1. Concrete formwork, reinforcing steel, as well as cast-in-place concrete materials, design 

mixes, placement procedures, and finishes for concrete sidewalks, curbs, stairs, pavement, 

slabs, and miscellaneous concrete. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 31 20 00: Earth Moving 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's name, specifications, and installation instructions, for each item 

specified. 

B. Steel Reinforcement Shop Drawings: Details of fabrication, bending, and placement, prepared 

according to ACI 315, "Details and Detailing of Concrete Reinforcement." Include material, grade, 

bar schedules, stirrup spacing, bent bar diagrams, arrangement, and supports of concrete 

reinforcement. Include special reinforcement required for openings through concrete structures. 

C. Construction Joint Layout: Indicate proposed construction joints required to construct the structure. 

Location of construction joints is subject to approval of the Engineer. 

D. Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional 

engineer detailing fabrication, assembly, and support of formwork. Design and engineering of 

formwork are Contractor's responsibility. 

E. Design Mixes: For each concrete mix, include the following: 

1. Mix identification. 

2. Minimum 28-day compressive strength. 

3. Durability exposure class. 

4. Maximum w/cm. 

5. Slump limit. 

6. Air content. 

7. Nominal maximum aggregate size. 
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8. Indicate amounts of mixing water to be withheld for later addition at Project site. 

9. Include alternate mix designs when characteristics of materials, project conditions, weather, 

test results, or other circumstances warrant adjustments. 

F. Material Certificates: Signed by manufacturers certifying that each of the following items complies 

with requirements: 

1. Cementitious materials and aggregates. 

2. Admixtures. 

3. Curing materials. 

4. Bonding agents. 

5. Adhesives. 

6. Repair materials. 

1.4 REFERENCES 

A. Comply with ACI 301-16 for all Work of this Section, unless otherwise indicated on the Contract 

Drawings or herein specified. 

B. New York State Department of Transportation Standard Specifications for Construction and 

Materials, Latest Edition.  

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed concrete Work similar in 

material, design, and extent to that indicated for this Project and whose work has resulted in 

construction with a record of successful in-service performance. Include copies of applicable ACI 

certificates. 

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products 

complying with ASTM C 94 requirements for production facilities and equipment. 

C. Testing Agency Qualifications: An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 

Grade 1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory 

supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, Grade II. 

D. Source Limitations: Obtain each type or class of cementitious material of the same brand from the 

same manufacturer's plant, each aggregate from one source, and each admixture from the same 

manufacturer. 

1.6 DELIVERY, STORAGE, AND HANDLING 
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A. Comply with ASTM C94 and ACI 301. 

1.7 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306R-16 and as follows: 

1. Protect concrete work from physical damage or reduced strength that could be caused by 

frost, freezing actions, or low temperatures. 

2. When average high and low temperature is expected to fall below 40° F for three successive 

days, maintain delivered concrete mixture temperature within the temperature range required 

by ACI 301. 

3. Do not use frozen materials or materials containing ice or snow.  

4. Do not place concrete on frozen subgrade or on subgrade containing frozen materials. 

5. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing steel. 

6. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. Chilled mixing 

water or chopped ice may be used to control temperature, provided water equivalent of ice is 

calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is 

Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Prefabricated metal-framed plywood matched, tight fitting, stiffened to support weight of concrete. 

B. Reinforcing Steel: ASTM A 615, Grade 60; deformed billet steel bars. 

1. Joint Dowel Bars: ASTM A 615, Grade 60 plain-steel bars. Cut bars true to length with ends 

square and free of burrs.  

2. Sizes and locations as shown on the Contract Drawings. 

C. Chairs, Bolsters, Bar Supports, and Spacers: Sized and shaped for support of reinforcing. 

D. Cast-In-Place Concrete: Normal weight, air entrained concrete with a minimum compressive 

strength of 4,500 PSI at the end of 28 days. 

1. Design Air Content: ASTM C 260, and on the NYSDOT’s current “Approved List”; 6% by 

volume, 1.5% +/-. Entrained air shall be provided by use of an approved air-entraining 

admixture. 
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2. Cement: ASTM C 150 Type I or II Portland cement. 

3. Normal-Weight Aggregates: ASTM C 33, uniformly graded. Provide aggregates from a single 

source. 

a. Maximum Coarse-Aggregate Size: 1-1/2 inches nominal. 

b. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement 

4. Water: ASTM C94, Potable. 

5. Slump: Between 2 and 4 inches; except when a water-reducing admixture is used maximum 

slump shall be 6 inches and when a high range water reducing admixture is used maximum 

slump shall be 8 inches. 

6. Air-Entraining Admixture: ASTM C260. 

7. Water-reducing Admixture: ASTM C 494 Type A and on the NYSDOT’s current “Approved 

List”. 

8. High Range Water-reducing Admixture: ASTM C 494 Type F and on the NYSDOT’s current 

“Approved List”. 

9. Retarding Admixture:  ASTM C 494, Type D, Water-reducing and retarding, for use in hot 

weather concreting, and on the New York State Department of Transportation’s current 

“Approved List”. 

E. Concrete Sealer:  

1. Surebond/Safebond SB-7000 clear concrete sealer or equivalent for sidewalks. 

2. Non-water based penetrating type protective sealer which is on the NYSDOT Material List for 

concrete pavement.  

F. Concrete Hardener and Dustproofer: Magnesium-flurosilicate concrete hardener and dustproofer 

that bonds chemically with the concrete. 

1. Lapidolith by Sonneborn Building Products, Chemrex, Inc., 889 Valley Park Dr., Shakopee, 

MN  55379, (800) 433-9517, or approved equivalent. 

G. Fabric Reinforcement: 6 inch x 6 inch – W2.9 x W2.9, ASTM A 1064, welded wire fabric, fabricated 

into flat sheets. 

H. Joint Filler: See Section 32 13 73: Concrete Paving Joint Sealants 

I. Bedding: NYSDOT Subbase Course Type 2. See Section 312000 – Earth Moving. 

J. Chamfer Strips: Wood, metal, PVC or rubber; one inch chamfer, unless stated otherwise in 

Construction Documents. 

K. Epoxy Bonding Agent (Adhesive): ASTM C881, two-component epoxy resin, capable of humid 

curing and bonding to damp surfaces, of Types I, II, IV and V, Grade 2 (horizontal areas) or Grade 

3 (overhead/vertical areas), and Class B (40-60 degrees Fahrenheit) or Class C (60 degree 

Fahrenheit and above). 

1. SurePoxy HM Series by Kaufman Products, Inc., 3811 Curtis Avenue, Baltimore, MD  21226, 

(800) 637-6372. 
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2. Sikadur Hi-Mod 32 by Sika Corporation, 201 Polito Avenue, Lyndhurst, NJ  07071, (800) 933-

7452. 

3. Epogrip by Sonneborn/ BASF Building Systems, 889 Valley Park Drive, Shakopee, MN  

55379, (800) 433-9517. 

4. Approved Equal. 

2.2 PRODUCTION (Amendments to ACI 301, Chapter 7): 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM C94, 

and furnish batch ticket information. 

PART 3 - EXECUTION  

3.1 FORMWORK INSTALLATION 

A. Design, construct, erect, brace, and maintain formwork according to ACI 301. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 

is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

3.3 STEEL REINFORCEMENT INSTALLATION 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 

reinforcement. 

3.4 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Engineer. 

1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction 

joints unless otherwise indicated. 

3.5 CONCRETE PLACEMENT 

A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, and 

reinforcement, and embedded items is complete and that required inspections have been 

performed. 
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2. Do not proceed until unsatisfactory conditions have been corrected. 

B. Comply with ACI 301 for placing concrete. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations 

of ACI 301. 

D. Consolidate concrete with mechanical vibrating equipment according to ACI 301. 

1. Do not use vibrators to transport concrete inside forms. 

2. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate 

placed layer. 

3. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity. 

4. At each insertion, limit duration of vibration to time necessary to consolidate concrete, and 

complete embedment of reinforcement and other embedded items without causing mixture 

constituents to segregate. 

3.6 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material. 

1. Patch all defects, voids and projections exceeding 1/2 inch. 

2. Apply to all concrete surfaces, including those not exposed to public view. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an 

orderly and symmetrical manner with a minimum of seams.  

1. Repair and patch tie holes and defective areas. Remove fins and other projections exceeding 

1/8 inch. 

2. Apply to concrete surfaces exposed to public view, to receive a rubbed finish. 

C. Rubbed Finish: Apply the following rubbed finish, defined in ACI 301, to smooth-formed-finished 

as-cast concrete where indicated: 

1. Smooth-rubbed finish: 

a. Perform no later than one day after form removal. 

b. Moisten concrete surfaces and rub with carborundum brick or another abrasive until 

producing a uniform color and texture. 

c. If sufficient cement paste cannot be drawn from the concrete by the rubbing process, use 

a grout made from the same cementitious materials used in the in-place concrete. 

d. Maintain required patterns or variances as shown on Drawings. 

2. Grout-cleaned finish:  

a. Clean concrete surfaces after contiguous surfaces are completed and accessible. 

b. Do not clean concrete surfaces as Work progresses. 
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c. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with ASTM C144 or 

ASTM C404, by volume, with sufficient water to produce a mixture with the consistency 

of thick paint. Add white portland cement in amounts determined by trial patches, so color 

of dry grout matches adjacent surfaces. 

d. Wet concrete surfaces. 

e. Scrub grout into voids and remove excess grout. When grout whitens, rub surface with 

clean burlap, and keep surface damp by fog spray for at least 36 hours. 

f. Maintain required patterns or variances as shown on Drawings 

3. Cork-floated finish: 

a. Mix 1 part portland cement to 1 part fine sand, complying with ASTM C144 or 

ASTM C404, by volume, with sufficient water to produce a mixture with the consistency 

of thick paint. 

b. Mix 1 part portland cement and 1 part fine sand with sufficient water to produce a mixture 

of stiff grout. Add white portland cement in amounts determined by trial patches, so color 

of dry grout matches adjacent surfaces. 

c. Wet concrete surfaces. 

d. Compress grout into voids by grinding surface. 

e. In a swirling motion, finish surface with a cork float. 

f. Maintain required patterns or variances as shown on Drawings 

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 

adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 

surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 

surfaces unless otherwise indicated. 

3.7 FINISHING UNFORMED SURFACES 

A. General: Comply with ACI 302.1R for screeding, re-straightening, and finishing operations for 

concrete surfaces. Do not wet concrete surfaces. 

3.8 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection during curing and with ACI 301 

for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. 

Apply according to manufacturer's written instructions after placing, screeding, and bull floating or 

darbying concrete, but before float finishing. 

C. Begin curing after finishing concrete, but not before free water has disappeared from concrete 

surface. 
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D. Curing Methods: Cure formed and unformed concrete for at least seven days by one or a 

combination of the following methods: 

1. Absorptive Cover: As soon as concrete has sufficient set to permit application without marring 

concrete surface, install prewetted absorptive cover over entire area of floor. 

a. Lap edges and ends of absorptive cover not less than 12-inches. 

b. Maintain absorptive cover water saturated, and in place, for duration of curing period, but 

not less than seven days. 

2. Continuous Moisture Curing: Maintain concrete surfaces continuously moist for not less than 

seven days with the following materials: 

a. Water. 

b. Continuous water-fog spray. 

3. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for 

curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 

inches and sealed by waterproof tape or adhesive.  

a. Immediately repair any holes or tears during curing period, using cover material and 

waterproof tape. 

b. Cure for not less than seven days. 

4. Curing Compound: Apply uniformly in continuous operation by power spray or roller according 

to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three 

hours after initial application. Maintain continuity of coating and repair damage during curing 

period. 

3.9 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 

1. Repair and patch defective areas when approved by Engineer. 

2. Remove and replace concrete that cannot be repaired and patched to Engineer’s approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts 

fine aggregate passing a No. 16 sieve, using only enough water for handling and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, 

air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and 

other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 

inch in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch. 

b. Make edges of cuts perpendicular to concrete surface. 

c. Clean, dampen with water, and brush-coat holes and voids with bonding agent. 
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d. Fill and compact with patching mortar before bonding agent has dried. 

e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and standard 

portland cement, so that, when dry, patching mortar matches surrounding color. 

a. Patch a test area at inconspicuous locations to verify mixture and color match before 

proceeding with patching. 

b. Compact mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's durability and 

structural performance as determined by Engineer. 

D. Repairing Unformed Surfaces: 

1. Test unformed surfaces, such as slabs, for finish, and verify surface tolerances specified for 

each surface. 

a. Correct low and high areas. 

b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped 

template. 

2. Repair finished surfaces containing surface defects, including spalls, popouts, honeycombs, 

rock pockets, crazing, and cracks in excess of 1/10 inch wide or that penetrate to 

reinforcement or completely through unreinforced sections regardless of width, and other 

objectionable conditions. 

3. After concrete has cured at least 14 days, correct high areas by grinding. 

4. Correct localized low areas during, or immediately after, completing surface-finishing 

operations by cutting out low areas and replacing with patching mortar. 

a. Finish repaired areas to blend into adjacent concrete. 

5. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by 

cutting out and replacing with fresh concrete. 

a. Remove defective areas with clean, square cuts, and expose steel reinforcement with at 

least a 3/4-inch clearance all around. 

b. Dampen concrete surfaces in contact with patching concrete and apply bonding agent. 

c. Mix patching concrete of same materials and mixture as original concrete, except without 

coarse aggregate. 

d. Place, compact, and finish to blend with adjacent finished concrete. 

e. Cure in same manner as adjacent concrete. 

6. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, and 

loose particles. 
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b. Dampen cleaned concrete surfaces and apply bonding agent. 

c. Place patching mortar before bonding agent has dried. 

d. Compact patching mortar and finish to match adjacent concrete. 

e. Keep patched area continuously moist for at least 72 hours. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage and pay for a qualified testing agency to perform tests and 

inspections. 

B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing 

agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design 

air content, design slump at time of batching, and amount of water that can be added at Project 

site. 

C. Inspections: 

1. Steel reinforcement placement in accordance with ACI 318 Sections 3.5 and 7.1-7.7. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing in accordance with ACI 318 Sections 

5.9 and 5.10 

4. Curing procedures and maintenance of curing temperature. 

5. Verification of concrete strength before removal of shores and forms in accordance with ASTM 

C 39. 

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 

ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 

mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. 

yd. or fraction thereof. 

a. When frequency of testing provides fewer than five compressive-strength tests for each 

concrete mixture, testing shall be conducted from at least five randomly selected batches 

or from each batch if fewer than five are used. 

2. Slump: ASTM C 143; one test at point of placement for each composite sample, but not less 

than one test for each day's pour of each concrete mixture. Perform additional tests when 

concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each 

composite sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40° F and 

below or 80° F and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31. 
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a. Cast and laboratory cure cylinder specimens for each composite sample. 

6. Compressive-Strength Tests: ASTM C 39; at a minimum test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 

days. 

b. A compressive-strength test shall be the average compressive strength from a set of two 

specimens obtained from same composite sample and tested at age indicated. 

7. Strength of each concrete mixture will be satisfactory if every average of any three consecutive 

compressive-strength tests equals or exceeds specified compressive strength and no 

compressive-strength test value falls below specified compressive strength by more than 500 

psi. 

8. Test results shall be reported in writing to Owner and Engineer, concrete manufacturer, and 

Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain 

Project identification name and number, date of concrete placement, name of concrete testing 

and inspecting agency, location of concrete batch in Work, design compressive strength at 28 

days, concrete mixture proportions and materials, compressive breaking strength, and type of 

break for both 7- and 28-day tests. 

9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 

permitted by Engineer but will not be used as sole basis for approval or rejection of concrete. 

10. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when 

test results indicate that slump, air entrainment, compressive strengths, or other requirements 

have not been met, as directed by Engineer. The cost for the additional testing shall be borne 

by the Contractor. Testing and inspecting agency may conduct tests to determine adequacy 

of concrete by cored cylinders complying with ASTM C 42 or by other methods as directed by 

Owner’s Representative. 

11. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

12. Correct deficiencies in the Work that test reports and inspections indicate do not comply with 

the Contract Documents. 

END OF SECTION 03 30 00 
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SECTION 03 30 01 – CAST-IN-PLACE CONCRETE  
 

 
PART 1 - GENERAL 

 

1.1 SUMMARY 
 

A. This Section includes: 
 

1. Concrete formwork, reinforcing steel, and cast-in-place concrete, for concrete foundation 

walls and footings. 

 

1.2 SUBMITTALS 
 

A. Product Data: Manufacturer's name, specifications, and installation instructions, for each item 

specified. 
 

B. Steel Reinforcement Shop Drawings: Details of fabrication, bending, and placement, prepared 

according to ACI 315, "Details and Detailing of Concrete Reinforcement." Include material, grade, bar 

schedules, stirrup spacing, bent bar diagrams, arrangement, and supports of concrete reinforcement. 

Include special reinforcement required for openings through concrete structures. 
 

C. Construction Joint Layout: Indicate proposed construction joints required to construct the structure. 
 

D. Location of construction joints is subject to approval of the Engineer. 
 

E. Design Mixes: For  each  concrete mix. Include alternate mix designs when characteristics of 

materials, project conditions, weather, test results, or other circumstances warrant adjustments. 
 

1. Indicate amounts of mix water to be withheld for later addition at Project site. 
 

F. Material Certificates: Signed by manufacturers certifying that each of the following items complies 

with requirements: 
 

1. Cementitious materials and aggregates. 

2. Admixtures. 

3. Curing materials. 
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4. Bonding agents. 

5. Adhesives. 

6. Repair materials. 
 

1.3 REFERENCES 
 

A. Comply with ACI 301-89 for all Work of this Section, unless otherwise indicated on the Contract 

Drawings or herein specified. 
 

B. New York State Department of Transportation Standard Specifications for Construction and Materials, 

Latest Edition. 

 

1.4 QUALITY ASSURANCE 
 

A. Installer Qualifications: An experienced installer who has completed concrete Work similar in material, 

design, and extent to that indicated for this Project and whose work has resulted in construction with 

a record of successful in-service performance. 
 

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products 

complying with ASTM C 94 requirements for production facilities and equipment. 
 

1. Testing Agency Qualifications: An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

2. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 

Grade 1, according to ACI CP-1 or an equivalent certification program. 

3. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory 

supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, Grade II. 
 

C. Source Limitations: Obtain each type or class of cementitious material of the same brand from the 

same manufacturer's plant, each aggregate from one source, and each admixture from the same 

manufacturer. 

 

1.5 FIELD CONDITIONS 
 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical 

damage or reduced strength that could be caused by frost, freezing actions, or low temperatures. 
 

1. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the temperature 

range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 

frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mixture designs. 
 

B. Hot-Weather Placement: Comply with ACI 301 and as follows: 
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1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or 

chopped ice may be used to control temperature, provided water equivalent of ice is 

calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is 

Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

 

 
PART 2 - PRODUCTS 

 

2.1 MATERIALS 
 

A. Prefabricated metal-framed plywood matched, tight fitting, stiffened to support weight of concrete. 
 

B. Reinforcing Steel: ASTM A615, Grade60; deformed billet steel bars. 
 

1. Joint Dowel Bars: ASTM A 615, Grade 60 plain-steel bars. Cut bars true to length with ends 

square and free of burrs. 
 

C. Chairs, Bolsters, Bar Supports, and Spacers: Sized and shaped for support of reinforcing. 
 

D. Cast-In-Place Concrete: Normal weight, air entrained concrete with a minimum compressive strength 

of 4,000 PSI at the end of 28 days. 
 

1. Design Air Content: ASTM C-260, and on the NYSDOT’s current “Approved List”; 6% by 

volume, 1.5% +/-. Entrained air shall be provided by use of an approved air-entraining 

admixture.  

2. Cement: ASTM C-150 Type I or II Portland cement. 

3. Normal-Weight Aggregates: ASTM C 33, uniformly graded. Provide aggregates from a single 

source. 

a. Maximum Coarse-Aggregate Size: 3/4 inches nominal. 

b. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement 
 

4. Water: Potable. 

5. Slump: Between 2 and 4 inches; except when a water-reducing admixture is used maximum 

slump shall be 6 inches and when a high range water reducing admixture is used maximum 

slump shall be 8 inches. 

6. Water-reducing Admixture: ASTM C-494 Type A and on the NYSDOT’s current “Approved 

List”. 

7. High Range Water-reducing Admixture: ASTM C-494 Type F and on the NYSDOT’s current 

“Approved List”. 
 

E. Concrete Sealer: 
 

1. Surebond/Safebond SB-7000 clear concrete sealer or equivalent for sidewalks. 

2. Non-water based penetrating type protective sealer which is on the NYSDOT Material List for 

concrete pavement. 
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F. Concrete Hardener and Dustproofer: Magnesium-flurosilicate concrete hardener and dustproofer that 

bonds chemically with the concrete. 
 

1. Lapidolith by Sonneborn Building Products, Chemrex, Inc., 889 Valley Park Dr., Shakopee, 

MN 55379, (800) 433-9517, or approved equivalent. 
 

G. Fabric Reinforcement: 6 inch x 6 inch – W2.9 x W2.9, ASTM A-185, welded wire fabric, fabricated into 

flat sheets. 
 

H. Closed Cell Polyethylene Foam Joint Filler: For use around penetrations. Flexible, chemical resistant, 

non-bleeding, non-staining, “strip-off” edge, by A.H. Harris & Sons, Inc. or approved equivalent. 
 

I. Fiber Expansion Joint Filler: Resilient, flexible, non-extruding joint compound composed of cellular 

fibers securely bonded together and uniformly saturated with asphalt, by A.H. Harris & Sons, Inc. or 

approved equivalent. 
 

J. Bedding: NYSDOT Subbase Course Type 2. See Section 312000 – “Excavation and Fill.” 
 

K. Chamfer Strips: Wood, metal, PVC or rubber; one inch chamfer, unless stated otherwise in 

Construction Documents. 
 

L. Epoxy Bonding Agent (Adhesive): 100 percent solids epoxy-resin-base bonding compound, 

complying with ASTM C 881, Types I, II, IV and V, Grade 2 (horizontal areas) or Grade 3 

(overhead/vertical areas), and Class B (40-60 degrees Fahrenheit) or Class C (60 degree Fahrenheit 

and above). 
 

1. SurePoxy HM Series by Kaufman Products, Inc., 3811 Curtis Avenue, Baltimore, MD 21226, 

(800) 637-6372. 

2. Sikadur Hi-Mod 32 by Sika Corporation, 201 Polito Avenue, Lyndhurst, NJ 07071, (800) 933- 

7452. 

3. Epogrip by Sonneborn/ BASF Building Systems, 889 Valley Park Drive, Shakopee, MN 

55379, (800) 433-9517. 

4. Approved Equal. 
 

2.2 PRODUCTION (Amendments to ACI 301, Chapter 7): 
 

A. Provide ready-mixed concrete, either central-mixed or truck-mixed. 
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PART 3 - EXECUTION 
 

3.1 FORMWORK INSTALLATION 
 

A. Design, construct, erect, brace, and maintain formwork according to ACI 301. 
 

3.2 EMBEDDED ITEM INSTALLATION 
 

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 

attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

 

3.3 STEEL REINFORCEMENT INSTALLATION 
 

A. Comply  with  CRSI's  "Manual  of  Standard  Practice"  for  fabricating,  placing,  and  supporting 

reinforcement. 

 

3.4 JOINTS 
 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 
 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Engineer. 

 

3.5 CONCRETE PLACEMENT 
 

A. Comply with ACI 301 for placing concrete. 
 

B. Before test sampling and placing concrete, water may be added at Project site, subject to limitations 

of ACI 301. 
 

C. Consolidate concrete with mechanical vibrating equipment according to ACI 301. 
 

3.6 FINISHING FORMED SURFACES 
 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and 

defects repaired and patched. Remove fins and other projections exceeding 1/2 inch. 
 

1. Apply to concrete surfaces not exposed to public view. 
 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an 

orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defective 

areas. Remove fins and other projections exceeding 1/8 inch. 
 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish. 
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C. Rubbed Finish: Apply the following rubbed finish, defined in ACI 301, to smooth-formed-finished as- 

cast concrete where indicated: 
 

1. Smooth-rubbed finish. 

2. Grout-cleaned finish. 

3. Cork-floated finish. 
 

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 

adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 

surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 

surfaces unless otherwise indicated. 

 

3.7 FINISHING UNFORMED SURFACES 
 

A. General: Comply with ACI 302.1R for screening, restraightening, and finishing operations for concrete 

surfaces. Do not wet concrete surfaces. 

 

3.8 CONCRETE PROTECTING AND CURING 
 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-weather 

protection during curing. 
 

B. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions 

cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply 

according to manufacturer's written instructions after placing, screeding, and bull floating or darbying 

concrete, but before float finishing. 
 

C. Begin curing after finishing concrete but not before free water has disappeared from concrete surface. 
 

D. Curing Methods: Cure formed and unformed concrete for at least seven days by one or a combination 

of the following methods: 
 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 

following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces 

and edges with 12-inch lap over adjacent absorptive covers. 
 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for 

curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 

inches and sealed by waterproof tape or adhesive. Cure for not less than seven days. 

Immediately repair any holes or tears during curing period, using cover material and 

waterproof tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according 

to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three 
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hours after initial application. Maintain continuity of coating and repair damage during curing 

period. 

 

3.9 FIELD QUALITY CONTROL 
 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 
 

B. Inspections: 
 

1. Steel reinforcement placement in accordance with ACI 318 Sections 3.5 and 7.1-7.7. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing in accordance with ACI 318 

Sections 5.9 and 5.10 

4. Curing procedures and maintenance of curing temperature. 

5. Verification of concrete strength before removal of shores and forms in accordance with 

ASTM C39. 
 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 

shall be performed according to the following requirements: 
 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 

mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. 

yd. or fraction thereof. 

a. When frequency of testing provides fewer than five compressive-strength tests for each 

concrete mixture, testing shall be conducted from at least five randomly selected 

batches or from each batch if fewer than five are used. 
 

2. Slump: ASTM C 143; one test at point of placement for each composite sample, but not less 

than one test for each day's pour of each concrete mixture. Perform additional tests when 

concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each 

composite sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F and 

below or 80 deg F and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31. 

a. Cast and laboratory cure cylinder specimens for each composite sample. 
 

6. Compressive-Strength Tests: ASTM C 39; at a minimum test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 

days. 

b. A compressive-strength test shall be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated. 
 

7. Strength of each concrete mixture will be satisfactory if every average of any three 

consecutive compressive-strength tests equals or exceeds specified compressive strength 

and no compressive-strength test value falls below specified compressive strength by more 

than 500 psi. 
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8. Test results shall be reported in writing to Owner and Engineer, concrete manufacturer, 

and Contractor within 48 hours of testing. Reports of compressive-strength tests shall 

contain Project identification name and number, date of concrete placement, name of 

concrete testing and inspecting agency, location of concrete batch in Work, design 

compressive strength at 28 days, concrete mixture proportions and materials, 

compressive breaking strength, and type of break for both 7- and 28-day tests. 

9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 

be permitted by Engineer but will not be used as sole basis for approval or rejection of 

concrete. 

10. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 

when test results indicate that slump, air entrainment, compressive strengths, or other 

requirements have not been met, as directed by Engineer. The cost for the additional testing 

shall be borne by the Contractor. Testing and inspecting agency may conduct tests to 

determine adequacy of concrete by cored cylinders complying with ASTM C 42 or by other 

methods as directed by Engineer. 

11. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

12. Correct deficiencies in the Work that test reports and inspections indicate do not comply 

with the Contract Documents. 
 

D. 

END OF SECTION 
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SECTION 03 54 00 - SELF-LEVELING TOPPINGS 
 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of Contract, including General and Supplementary Conditions 

and Division 1 General Requirments, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section includes floor patching / leveling over existing substrates to provide a smooth floor 

surface on interior surfaces only. 
 
 
1.3 REFERENCES 

 
A. ASTM C 109M, Compressive Strength Air-Cure Only  
 
B. ASTM C348, Flexural Strength of Hydraulic-Cement Mortars  
 
C. ASTM E84, Surface Burning Characteristics of Building Materials  
  
D.  ASTM F2170, Relative Humidity in Concrete Floor Slabs Using in situ Probes  
 
E.  ASTM F1869, Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium  
 Chloride  
 
F.  ASTM 710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring  

 
 
1.4 SUBMITTALS 

 
A. Furnish product data, samples, laboratory test reports, and materials certificates as specified in 

Section "Resilient Tile Flooring." 
 
 
1.5 QUALITY ASSURANCE 

 
A. Perform work in accordance with ACI 301. 

 
B. Maintain copy of manufacturer’s installation instructions on site, with criteria for preparation and 

application. 
 
 
PART 2 - PRODUCTS 
 
 
3.1 MANUFACTURERS 
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A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering pre-
packaged topping mixes that may be incorporated in the Work include, but are not limited to, the 
following:  
 
1. K-15, Ardex Inc. 
2. Mapei Novaplan II . 
3. Other products equal to above. 

 
B. Design mix to produce topping material with the following characteristics: 

 
1. Compressive strength:  Minimum 4000 psi at 28 days. 

 
C. Absolutely no gypsum based products will be allowed on the project. 

 
 
3.2 MIXING 

 
A. Site-mix per-packaged materials in accordance with manufacturer’s instructions. 
 
B. Mix to a consistency to achieve self-leveling. 

 
C. Do not add water unless otherwise instructed, in writing, in the manufacturer’s installation 

instructions and approved by the Architect. 
 
D. Do not add additional aggregate unless otherwise instructed, in writing, in the manufacturer’s 

installation instructions for extending. 
 
 
PART 3 - EXECUTION 
 
 
3.1 CONDITION OF SURFACES 

 
A. Topping Applied to Hardened Concrete:  Remove exiting floor finishes as required.  Remove 

dirt, loose material, oil, grease, paint, or other contaminants, leaving a clean surface.  Remove 
high points and projections from concrete. 

 
B. Non-porous subfloors such as ceramic and quarry tile as well as terrazzo should be clean and 

free of all waxes and sealers.  
 
C. Joints:  Mark locations of joints in base slab so that joints in top course will be placed directly 

over them. 
 
 
3.2 PLACING AND FINISHING 

 
A. Apply products in accordance with manufacturer’s instructions on floor surfaces.  Do not 

proceed with installation until unsatisfactory conditions are corrected. Screed level in 
accordance with following tolerances: 
 
1. Tolerances:  Maximum variation of surface flatness shall not exceed 1/8 inch in 10 feet.   

 
B. Steel trowel any surfaces which are scheduled to receive ceramic tile or to be exposed. 
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C.  Coordinate installation with adjacent work to ensure proper sequence of construction. Protect 
adjacent areas from contact due to mixing and handling of materials. 

 
 

 
3.3 CURING AND PROTECTION 

 
A. Cure and protect topping applications and finishes in accordance with manufacturer’s 

recommendations. 
 
 
3.4 PERFORMANCE 

 
A. Failure of concrete topping to bond to substrate (as evidenced by a hollow sound when tapped), or 

disintegration or other failure of topping to perform as a floor finish, will be considered failure of 
materials and workmanship.  Repair or replace toppings in areas of such failures, as directed. 

3.5   WASTE MANAGEMENT 

A. Coordinate with Section 017423. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 

 
END OF SECTION 03 54 00 
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SECTION 04 01 20 - MAINTENANCE AND RESTORATION OF BRICK MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work of this Section consists of the provision of all plant, materials, labor and equipment 
and the like necessary and/or required for the complete execution of all maintenance and 
restoration of unit masonry consisting of brick masonry restoration, re-pointing and cleaning as 
required by this section, schedules, keynotes and drawings, including, but not limited to the 
following: 

1. Unused anchor removal. 
2. Repair cracked brickwork in which cracks extend more than three courses by removing 

cracked brick, all mortar from around cracked brick, and mortar from joints in which 
mortar is cracked and providing salvaged brick set in new mortar.  

3. Repair cracked brickwork in which cracks extend no more than three courses by filling 
cracks with composite patching mortar. 

4. Painting steel uncovered during the work. 
5. Restoration mortars and re-pointing joints. 
6. Rake cracks through mortal' joints and brick units and provide sealant. 
7. Preliminary cleaning, including removing plant growth. 
8. Anti-graffiti coating. 
9. Cleaning exposed unit masonry surfaces. 

B. Related Sections: 
1. Division 04 Section “Restoration Mortars.” 
2. Division 07 Section “Joint Sealants.” 

1.3 DEFINITIONS 

A. Very Low-Pressure Spray:  Under 100 psi. 

B. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm. 

C. Medium-Pressure Spray:  400 to 800 psi; 4 to 6 gpm. 

D. High-Pressure Spray:  800 to 1200 psi; 4 to 6 gpm. 

E. Saturation Coefficient:  Ratio of the weight of water absorbed during immersion in cold water to 
weight absorbed during immersion in boiling water; used as an indication of resistance of 
masonry units to freezing and thawing. 
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1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include recommendations for application 
and use.  Include test data substantiating that products comply with requirements. 

B. Shop Drawings:  For the following: 

1. Provisions for expansion joints or other sealant joints. 
2. Provisions for flashing, lighting fixtures, conduits, and weep holes as required. 
3. Replacement and repair anchors.  Include details of anchors within individual masonry 

units, with locations of anchors and dimensions of holes and recesses in units required 
for anchors. 

C. Samples for Initial Selection:  For the following: 

1. Pointing Mortar:  Submit sets of mortar for pointing in the form of sample mortar strips, 6 
inches long by 1/4 inch wide, set in aluminum or plastic channels. 

a. Submit with precise measurements on ingredients, proportions, gradations, and 
sources of colored sands from which each Sample was made. 

2. Patching Compound:  Submit sets of patching compound Samples in the form of plugs 
(patches in drilled holes) in sample units of masonry representative of the range of 
masonry colors on the building. 

3. Sealant Materials:  See Division 07 Section "Joint Sealants." 
4. Include similar Samples of accessories involving color selection. 

D. Samples for Verification:  For the following: 

1. Each type of sand used for pointing mortar; minimum 1 lb of each in plastic screw-top 
jars. 

a. For blended sands, provide Samples of each component and blend. 

b. Identify sources, both supplier and quarry, of each type of sand. 

2. Each type, color, and texture of pointing mortar in the form of sample mortar strips, 6 
inches long by 3/8” wide, set in aluminum or plastic channels. 

a. Include with each Sample a list of ingredients with proportions of each.  Identify 
sources, both supplier and quarry, of each type of sand and brand names of 
cementitious materials and pigments if any. 

3. Each type of masonry patching compound in the form of briquettes, at least 3 inches long 
by 1-1/2 inches wide.  Document each Sample with manufacturer and stock number or 
other information necessary to order additional material. 

4. Sealant Materials:  See Division 07 Section "Joint Sealants." 
5. Accessories:  Each type of anchor, accessory, and miscellaneous support. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” 
Article that demonstrates that both firm and personnel have capabilities and experience 
complying with requirements specified. For firm and foreman, provide a list of at least five 
completed projects similar in size and scope to the work required on this Project. For each 
project list project name, address, architect, conservator (if applicable), scope of contractor’s 
work, and other relevant information. Submit this information with the bid. 

B. Quality-Control Program. 
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C. Restoration Program. 

D. Cleaning Program. 

1.6 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Award brick masonry restoration to a firm regularly 
engaged in restoration of brick masonry that can demonstrate to Owner's satisfaction that, 
within previous ten years, firm has successfully performed and completed in a timely manner at 
least five projects similar in scope and type to work required on this Project Retain first 
subparagraph below if required or customary in Project area.  Firms often specialize in and 
compete for either masonry repair or cleaning work, and they typically have different crews for 
each. 

1. Field Supervision:  Brick masonry restoration shall be directly supervised by a full-time 
foreman with experience equal to or greater than that required of Masonry Restoration 
Specialist. Foreman shall read and speak English fluently. Foreman shall be on site daily 
for duration of work of this Section. Same foreman shall remain on Project throughout 
work unless his performance is deemed unacceptable. Restoration specialist firms shall 
maintain experienced full-time supervisors on Project site during times that clay masonry 
restoration and cleaning work is in progress. 

2. Restoration Worker Qualifications:  Brick masonry restoration shall be carried out by a 
steady crew of skilled mechanics who are thoroughly experienced with restoration of 
brick masonry and materials and methods specified and have a minimum of three years' 
experience with work on buildings similar to that required by this Section. In acceptance 
or rejection of work of this Section, no allowance will be made for workers' incompetence 
or lack of skill.  
a. When masonry units are being patched, assign at least one worker among those 

performing patching work who is trained and certified by manufacturer of patching 
compound to apply its products. 

B. Source Limitations:  Obtain each type of material for masonry restoration (face brick, cement, 
sand, etc.) from one source with resources to provide materials of consistent quality in 
appearance and physical properties. 

C. Quality-Control Program:  Prepare a written quality-control program for this Project to 
systematically demonstrate the ability of personnel to properly follow methods and use materials 
and tools without damaging masonry.  Include provisions for supervising performance and 
preventing damage due to worker fatigue. 

D. Restoration Program:  Prepare a written, detailed description of materials, methods, equipment, 
and sequence of operations to be used for each phase of restoration work including protection 
of surrounding materials and Project site. 

1. Include methods for keeping pointing mortar damp during curing period. 
2. If materials and methods other than those indicated are proposed for any phase of 

restoration work, add to the Quality-Control Program a written description of such 
materials and methods, including evidence of successful use on comparable projects, 
and demonstrations to show their effectiveness for this Project and worker's ability to use 
such materials and methods properly. 

E. Cleaning Program:  Prepare a written cleaning program that describes cleaning process in 
detail, including materials, methods, and equipment to be used, protection of surrounding 
materials, and control of runoff during operations. 

1. If materials and methods other than those indicated are proposed for any phase of 
restoration work, add to the Quality-Control Program a written description of such 
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materials and methods, including evidence of successful use on comparable projects, 
and demonstrations to show their effectiveness for this Project and worker's ability to use 
such materials and methods properly. 

F. Cleaning and Repair Appearance Standard:  Cleaned and repaired surfaces are to have a 
uniform appearance as viewed from 20 feet away by Architect.  Perform additional paint and 
stain removal, general cleaning, and spot cleaning of small areas that are noticeably different, 
so that surface blends smoothly into surrounding areas. 

G. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and 
set quality standards for materials and execution and for fabrication and installation. 

1. Masonry Repair:  Prepare sample areas for each type of masonry material indicated to 
have repair work performed.  If not otherwise indicated, size each mockup not smaller 
than 2 adjacent whole units or approximately 48 inches in least dimension.  Demonstrate 
quality of materials, workmanship, and ability to blend with existing work.  Include the 
following as a minimum: 

a. Replacement: 
1) Four brick units replaced. 

b. Patching:  Three small holes at least 1 inch in diameter as directed for each type of 
masonry material indicated to be patched, so as to leave no evidence of repair. 

2. Re-pointing:  Rake out joints in 2 separate areas, each approximately 36 inches by 48 
inches wide for each type of re-pointing required and re-point one of the areas. 

3. Cleaning:  Clean an area approximately 25 sq. ft. as indicated for each type of masonry 
and surface condition. 

4. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

5. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

H. Pre-installation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to masonry restoration and cleaning including, 
but not limited to, the following: 
a. Construction schedule.  Verify availability of materials, Restoration Specialist's 

personnel, equipment, and facilities needed to make progress and avoid delays. 
b. Materials, material application, sequencing, tolerances, and required clearances. 

1.7 REFERENCE STANDARDS 

A. Work of this Section shall comply with applicable requirements and recommendations of latest 
editions of the documents listed herein, except as modified by more stringent requirements of 
the Contract Documents and of applicable laws, codes, and regulations of authorities having 
jurisdiction. Where the language in any of the documents referred to herein is in the form of a 
recommendation or suggestion, such recommendations or suggestions shall be deemed to be 
mandatory under this Contract unless specifically indicated otherwise in Contract Documents. 
Provide a reference copy of each of the following standards at Project site during all periods 
when work of this Section is being performed. In each case in which there is a conflict between 
requirements of referenced standards; requirements of laws, codes, and regulations; and 
requirements of this Section, the most stringent or restrictive requirement shall govern. 

1. ASTM International (ASTM) 
a. ASTM A 276, Standard Specification for Stainless Steel Bars and Shapes. 
b. ASTM A 580, Standard Specification for Stainless Steel Wire.  
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c. ASTM A 666, Standard Specification for Annealed or Cold' Worked Austenitic 
Stainless Steel Sheet, Strip, Plate, and Flat Bar.  

d. ASTM A 780, Standard Practice for Repair of Damaged and Uncoated Areas of 
Hot-Dip Galvanized Coatings.  

e. ASTM A 951, Standard Specification for Masonry Joint Reinforcement.  
f. ASTM C 62, Standard Specification for Building Brick.  
g. ASTM C 67, Standard Test Methods for Sampling and Testing Brick and Structural 

Clay Tile.  
h. ASTM C 216, Standard Specification for Facing Brick. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in manufacturer's original and unopened containers, labeled 
with manufacturer's name and type of products. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 
use cementitious materials that have become damp. 

C. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if 
containers have been damaged or have been opened for more than two days. 

D. Store lime putty covered with water in sealed containers. 

E. Store sand where grading and other required characteristics can be maintained and 
contamination avoided. 

1.9 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit masonry restoration and cleaning work to be performed according to 
manufacturers' written instructions and specified requirements. 

B. Repair masonry units and re-point mortar joints only when air temperature is between 40 and 90 
deg F and is predicted to remain so for at least 7 days after completion of the Work unless 
otherwise indicated. Do not use any material in brick masonry restoration work unless air and 
masonry temperatures arc within range recommended by material manufacturer or specified 
herein. In case of conflict, the most restrictive requirement shall govern. 

C. Cold-Weather Requirements:  Comply with the following procedures for masonry repair and 
mortar-joint pointing unless otherwise indicated: 
1. When air temperature is below 40 deg F heat mortar ingredients, masonry repair 

materials, and existing masonry walls to produce temperatures between 40 and 120 
deg F  

2. When mean daily air temperature is below 40 deg F provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for 7 days after repair and 
pointing. 

3. Damage Caused by Freezing: Remove brick masonry restoration work determined by  
4. Architect to have been damaged by freezing conditions. Replace work to comply with 

requirements of this Section. 

D. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when 
temperature and humidity conditions produce excessive evaporation of water from mortar and 
repair materials.  Provide artificial shade and wind breaks and use cooled materials as required 
to minimize evaporation.  Do not apply mortar to substrates with temperatures of  90 deg F  and 
above unless otherwise indicated. 
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E. Use of Epoxy Patching Adhesive: Apply epoxy patching adhesive only when temperature of 
brick to be patched, temperature of air, and temperature of patching adhesive are between 50 
deg F and 85 deg F or range recommended for use by adhesive manufacturer, whichever is 
more restrictive. 

F. Contract Drawings  

1. The Drawings are two-dimensional representations of three-dimensional objects and do 
not show all surfaces. Perform work on all surfaces of projections, reveals, returns, and 
other elements and surfaces associated with areas on which work is indicated.  

2. Where elements interface with existing work or work that is in place, field measure 
dimensions of existing and in-place elements before preparing shop drawings or 
beginning work. 

G. For manufactured repair materials, perform work within the environmental limits set by each 
manufacturer. 

H. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to 
remain so for at least 7 days after completion of cleaning. 

1.10 COORDINATION 

A. Coordinate masonry restoration and cleaning with public circulation patterns at Project site.  
Some work is near public circulation patterns Public circulation patterns cannot be closed off 
entirely, and in places can be only temporarily redirected around small areas of work. Plan and 
execute the Work accordingly. 

B. Access for Observation and Approvals: Provide Architect access on a continuing basis to 
locations on which mock-ups are being carried out, on which work is ongoing, and where work 
has been completed to allow for observation and approvals. Provide pipe scaffolding and 
manpower to move, alter, and reconfigure scaffolding and planking; personnel lift and 
manpower to operate lift; or other means of access complying with all laws and regulations 
regarding safety and acceptable to Architect. Provide manpower and equipment to facilitate 
observation and approvals.  
1. Extent of Access: Provide Architect hands-on access to each and every area of brick 

masonry that is restored as work of this Section. No approval of brick masonry 
restoration will be given before Architect is provided hands-on access to areas of brick 
masonry affected. Provide access for re-inspection of areas where work was not 
approved on first or subsequent inspections until Architect approves work. 

2. Relocation of Means of Access: If Contractor moves scaffolding, lift, or other means of 
access before providing Architect with hands-on access to each and every surface of 
restored brick masonry and each and every surface of brick masonry that has been 
restored after previous work was rejected, Contractor shall reinstall means of access to 
provide for close-up inspection by Architect at no additional cost. 

C. Knowledge of Site and Project Conditions: Before submitting bid, Bidders shall make 
themselves thoroughly familiar with the Drawings and Specifications, with the scope of this 
Project, and with all conditions at the Project site relating to requirements of this Section and 
limitations under which the work will be performed and shall determine or verify dimensions and 
quantities. Submission of a bid shall be considered conclusive evidence that Contractor is 
thoroughly familial' with Project requirements and site conditions and limitations. 

D. Restoration of Damaged Masonry Units: Repair or replace all broken, lost, and damaged 
masonry units resulting from work of this Section to Architect’s satisfaction at no additional cost. 
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E. Protection of Building: Protect building elements and finishes from damage and from 
deterioration caused by work of this Section. Repair damage to materials and damage to 
finishes to Architect’s satisfaction at no additional cost. 

1. Exclusion of Water: Cover open joints and areas from which units have been removed 
during periods when work is suspended to ensure materials and finishes are not 
damaged by water penetration.  

2. Prevention of Staining: Prevent grout, mortar, and patching materials from staining 
exposed faces of masonry.  

3. Protection from Fire: Take all necessary precautions to prevent fire and spread of fire. 

F. Restoration and Replacement of Damaged and Removed Interior Finishes: Repair, restore, or 
replace as required all interior finishes that are damaged or deteriorated due to exterior 
rehabilitation work. At the completion of the Work, all interior finishes shall be in a condition at 
least as good as or better than they were before work began. Comply with the requirements of 
Division 01 -"Execution and Closeout." 

1.11 SEQUENCING AND SCHEDULING 

A. Order replacement materials at earliest possible date to avoid delaying completion of the Work. 

B. Order sand and portland cement for pointing mortar (based on testing) immediately after 
approval of mockups.  Take delivery of and store at Project site a sufficient quantity to complete 
Project. 

C. Perform masonry restoration work in the following sequence: 

1. Remove plant growth. 
2. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water 

and other cleaning materials into the wall. 
3. Remove paint. 
4. Clean masonry surfaces. 
5. Where water repellents, specified in Division 07, are to be used on or near masonry work, 

delay application of these chemicals until after pointing. 
6. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent 

to masonry repairs along joints. 
7. Repair masonry, including replacing existing masonry with new masonry materials. 
8. Rake out mortar from joints to be repointed. 
9. Point mortar and sealant joints. 
10. After repairs and repointing have been completed and cured, perform a final cleaning to 

remove residues from this work. 
11. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water 

and other cleaning materials into the wall. 

D. As scaffolding or other devices are removed, patch anchor holes used to attach scaffolding or 
other devices.  Patch holes in masonry units to comply with "Masonry Unit Patching" Article.  
Patch holes in mortar joints to comply with "Repointing Masonry" Article. 

PART 2 - PRODUCTS 

2.1 MASONRY MATERIALS 

A. Salvage Face Brick and Common Brick:  Salvaged face brick and common brick if removal is 
necessary.  Salvaged brick will be used including cut, or sawed shapes where required to 
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complete masonry restoration work. Sound existing brick salvaged during removal of brick 
masonry, cleaned of mortar, grout, and other contaminants, and thoroughly washed using clean 
water and fiber bristle brushes. Salvaged face brick as required. 

1. Utilize salvaged brick for infill and repair. 
2. Special Shapes: 

a. Mechanical chopping or breaking brick, or bonding pieces of brick together by 
adhesive, are not acceptable procedures for fabricating special shapes. 

B. New Face Brick: If replacement face brick is required it shall comply with requirements of ASTM 
C 216, Grade SW, and shall match existing original face brick in hardness and weatherability, 
size, color, and surface texture and reflectance. Use new face brick matching existing original 
brick in work on all areas not on street facades.  

1. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated 
"not effloresced." 

C. Common Brick: If replacement brick tor back-up construction is required it shall match existing 
brick in size and shall comply with requirements of ASTM C 62, Grade SW.  

1. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated 
"not effloresced." 

2.2 MORTAR MATERIALS 

A. Comply with requirements of Division 04 -"Restoration Mortars." 

2.3 MANUFACTURED REPAIR MATERIALS 

A. Masonry Patching Compound:  Factory-mixed cementitious product that is custom 
manufactured for patching masonry. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. Cathedral Stone Products, Inc.; Jahn M100 Terra Cotta and Brick Repair Mortar. 
b. Conproco Corporation; Mimic. 
c. Edison Coatings, Inc.; Custom System 45. 

2. Use formulation that is vapor- and water permeable (equal to or more than the masonry 
unit), exhibits low shrinkage, has lower modulus of elasticity than the masonry units 
being repaired, and develops high bond strength to all types of masonry. 

3. Use formulation having working qualities and retardation control to permit forming and 
sculpturing where necessary. 

4. Formulate patching compound used for patching brick in colors and textures to match 
each masonry unit being patched.  Provide not less than three colors to enable matching 
the color, texture, and variation of each unit. 

2.4 TIES AND ANCHORS 

A. Wire Anchors: 1I4-inch-diameter wire of AISI Type 302 stainless steel.  

B. Brick Ties: 12 gage, 2-1/2-inch wide, crimped, Type 304 stainless steel buck anchors. Provide 
anchors of length to extend to a location 1-112 inches behind the outer face of the masonry unit 
in the outer wythe.  
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C. Brick Tie Anchors: I14-inch-diameter, 1-1/2 inch long nail drive anchor with Zamac body and 
Type 304 stainless steel drive screws. Provide "Zamac Hammer-Screw"® by Powers Fasteners, 
2 Powers Lane, Brewster, NY 10509 (914-235-6300), or approved equal.  

D. Miscellaneous Ties, Anchors, and Reinforcing: Of material indicated below and of size and 
configuration appropriate for use intended and approved by Architect.  

1. Units That Are Not Welded: Type 302, Type 304, Type 304L, Type 316, or Type 316L 
stainless steel.  

2. Units That Are Welded: Type 316L stainless steel. 

2.5 REINFORCEMENT 

A. General: Provide joint reinforcement as specified herein.  

B. Joint Reinforcement: Complying with ASTM A 951 and as follows: 

1. Material: AISI Type 304 stainless steel conforming to ASTM A 580.  
2. Form: Welded truss design of9 gauge deformed stainless steel wire, consisting of two 

deformed longitudinal wires welded to a continuous diagonal cross wire at 16 inches o.c. 
Provide reinforcement with out-to-out spacing 1-112 to 2 inches less than the nominal 
thickness of the wall.  

3. Corners: Provide special formed prefabricated pieces at comers.  
4. Manufacturer: Subject to compliance with requirements, provide joint reinforcing by Dur-

O-Wall, Hohmann & Barnard, Inc., or approved equal. 

2.6 FLASHING  

A. General:  Refer to Sections flashings for Clay Tile, Copper Roofs, and Membrane Roofing 
requirements where intersecting masonry units. 

B. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products 
or products recommended by flashing manufacturer for priming substrates, bonding flashing 
sheets to each other and to substrates, terminating flashing at edges, and other uses as 
required to provide complete, watertight system.  

2.7 MISCELLANEOUS MATERIALS 

A. Injection Grout: Comply with requirements of Section 041 05 -"Restoration Mortars." 

B. Sealant: Comply with requirements of Section 07900 -"Joint Sealants." 

2.8 CLEANING MATERIALS 

A. Water:  Potable. 

B. Hot Water:  Water heated to a temperature of 140 to 160 deg F. 

C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium 
polyphosphate, 1/2 cup of laundry detergent, and 20 quarts of hot water for every 5 gal. of 
solution required. 
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2.9 ACCESSORY MATERIALS 

A. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable 
masking material for protecting glass, metal, and polished stone surfaces from damaging effects 
of acidic and alkaline masonry cleaners. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. ABR Products, Inc.; Rubber Mask. 
b. Price Research, Ltd.; Price Mask. 
c. PROSOCO; Sure Klean Strippable Masking. 

B. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint 
primers, sealants, and surfaces adjacent to joints; that will easily come off entirely, including 
adhesive. 

C. Antirust Coating:  Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd 
primer complying with MPI #79, Alkyd Anticorrosive Metal Primer or SSPC-Paint 20 or SSPC-
Paint 29 zinc-rich coating. 

1. Use coating requiring no better than SSPC-SP 2, "Hand Tool Cleaning surface 
preparation according to manufacturer's literature or certified statement. 

2. Use coating with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 
 

2.10 ANTI- GRAFFITI COATING -NOT USED 

A. Coat all existing and newly installed brick as shown on drawings with anti-graffiti coating. 

B. Product:  Edison Coating Inc. Spray – Block 40 strippable/sacrificial coating for hard surfaces, 
or equal as judged by the Architect. 

2.11 MISCELLANEOUS PRODUCTS   

A. Select materials and methods of use based on the following, subject to approval of a mockup: 

1. Previous effectiveness in performing the work involved. 
2. Little possibility of damaging exposed surfaces. 
3. Consistency of each application. 
4. Uniformity of the resulting overall appearance. 
5. Do not use products or tools that could do the following: 

a. Remove, alter, or in any way harm the present condition or future preservation of 
existing surfaces, including surrounding surfaces not in contract. 

b. Leave a residue on surfaces. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Restoration Specialist Firms:  Subject to compliance with requirements 1.9 “Quality Assurance”. 

B. Protection: Before leaving fresh or unfinished work, fully cover and protect wall against rain and 
wind in an approved manner. Before continuing, brush clean previously laid work. 
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C. Welting Bricks and Existing Masonry: Thoroughly wet brick and existing masonry prior to 
installation to ensure that brick and masonry are nearly saturated but free of surface water 
(saturated, surface dry) when mortar is applied. 

D. Full Shoved Joints: Ensure that all bed, head, and collar joints in masonry are shoved full so 
that mortar fully contacts all surfaces of masonry units in joints and there are no voids in 
brickwork. Do not slush joints. 

3.2 PROTECTION 

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, 
plants, and surrounding buildings from harm resulting from masonry restoration work. 

1. Erect temporary protective covers over walkways and at points of pedestrian and 
vehicular entrance and exit that must remain in service during course of restoration and 
cleaning work. 

B. Prevent mortar from staining face of surrounding masonry and other surfaces. 

1. Cover sills, ledges, and projections to protect from mortar droppings. 
2. Keep wall area wet below rebuilding and pointing work to discourage mortar from 

adhering. 
3. Immediately remove mortar in contact with exposed masonry and other surfaces. 
4. Clean mortar splatters from scaffolding at end of each day. 

C. Remove gutters, downspouts and metal fascias adjacent to masonry and store where indicated 
during masonry restoration and cleaning.  Reinstall when masonry restoration and cleaning are 
complete. 

1. Provide temporary rain drainage during work to direct water away from building. 

3.3 UNUSED ANCHOR REMOVAL  

A. Remove masonry anchors, brackets, wood nailers, and other extraneous items no longer in use 
unless identified as historically significant or indicated to remain. 

1. Remove items carefully to avoid spalling or cracking masonry. 
2. Where directed, if an item cannot be removed without damaging surrounding masonry, 

do the following: 

a. Cut or grind off item approximately 3/4 inch beneath surface and core drill a recess 
of same depth in surrounding masonry as close around item as practical. 

b. Immediately paint exposed end of item with two coats of antirust coating, following 
coating manufacturer's written instructions and without exceeding manufacturer's 
recommended dry film thickness per coat.  Keep paint off sides of recess. 

3. Patch the hole where each item was removed unless directed to remove and replace the 
masonry unit. 
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3.4 BRICK REMOVAL AND REPLACEMENT  

A. Remove bricks that are damaged, spalled, or deteriorated. Carefully demolish or remove entire 
units from joint to joint, without damaging surrounding masonry, in a manner that permits 
replacement with full-size units. 

1. When removing single bricks, remove material from center of brick and work toward 
outside edges. 

B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, 
reinforcement, lintels, and adjoining construction in an undamaged condition. 

C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose 
units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items. 

D. Remove in an undamaged condition as many whole bricks as possible. 

1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, 
brushes, and water. 

2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents. 
3. Store brick for reuse.  Store off ground, on skids, and protected from weather. 
4. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated. 

E. Clean bricks surrounding removal areas by removing mortar, dust, and loose particles in 
preparation for replacement. 

F. Replace removed damaged brick with other removed brick and salvaged brick in good quality, 
where possible, or with new brick matching existing brick, including size.  Do not use broken 
units unless they can be cut to usable size. 

G. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is 
required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges. 

1. Maintain joint width for replacement units to match existing joints. 

H. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with 
sufficient mortar to fill head joints and shove into place.  Wet both replacement and surrounding 
bricks that have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per 
min. Use wetting methods that ensure that units are nearly saturated but surface is dry when 
laid. 

1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing 
brickwork. 

2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in 
repaired area to comply with requirements for repointing existing masonry, and at same 
time as re-pointing of surrounding area. 

3. When mortar is sufficiently hard to support units, remove shims and other devices 
interfering with pointing of joints. 

3.5 PAINTING STEEL UNCOVERED DURING THE WORK 

A. Inspect steel exposed during masonry removal.  Where Architect determines that it is structural, 
or for other reasons cannot be totally removed, prepare and paint it as follows: 
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1. Remove paint, rust, and other contaminants according to SSPC-SP 2, "Hand Tool 
Cleaning, as applicable to meet paint manufacturer's recommended preparation. 

2. Immediately paint exposed steel with two coats of antirust coating, following coating 
manufacturer's written instructions and without exceeding manufacturer's recommended 
rate of application (dry film thickness per coat). 

B. If on inspection and rust removal, the cross section of a steel member is found to be reduced 
from rust by more than 1/16 inch, notify Architect before proceeding. 

3.6 BRICK MASONRY UNIT RESTORATION 

A. General: Lay salvaged face brick, new face brick, and common brick plumb, level, and true to 
line in full beds of mortar with bond pattern matching original bond pattern and courses and 
joints meeting those of original brickwork and adjacent remaining masonry as applicable. 
Provide supports, anchors, and reinforcing to ensure solid, stable construction and flashing and 
weep holes to ensure that water is directed to exterior of wall above openings and penetrations. 

B. Patch the following masonry units unless another type of replacement or repair is indicated: 

1. Units indicated to be patched. 
2. Units with holes. 
3. Units with chipped edges or corners. 
4. Units with small areas of deep deterioration. 

C. Remove and replace existing patches unless otherwise indicated or approved by Architect. 

D. Cutting Masonry Units: Where brick are to be cut to size, make cuts neatly with a power-driven 
saw. Do not expose cut face to weather. 

E. Jointing: Jointing of rebuilt masonry shall match that of existing masonry. Each course shall 
align with and be flush with existing work. Joints shall be uniform, matching widths of existing 
joints. 

F. Joints: Fill all joints in brick masonry completely full with mortar as each course is laid.  

1. Bed Joints: Form bed joints in one of the following ways:  

a. Apply a thick layer of smooth or slightly furrowed mortar on top of units previously 
laid and shove brick in place.  

b. Apply a full coat of mortar to boltom of brick and shove it into place.  
2. Head and Collar Joints: Form head and collar joints by applying a full coat of mortal' to 

entire end or entire side as case requires and then shoving mortar covered end andlor 
side of brick tightly against bricks previously laid. Apply 3/8- inch-thick coat of mortar to 
back of facing brick before brick is installed.  

3. Preparation for Pointing Joints in Brick Masonry: Rake joints in exposed brick masonry to 
prepare for pointing as specified in Division 04 -"Masonry Pointing. " 

G. Supports, Anchors, and Fasteners: Build in supports, anchors, and fasteners as shown on 
approved shop drawings. Anchor fasteners solidly into sound masonry.  

H. Joint Reinforcement: Provide continuous joint reinforcing in bed joints as indicated on Drawings 
but at a spacing not to exceed 16 inches o.c. vertically.  

I. Flashing: Install flashing and as specified and as shown on approved shop drawings.  
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1. Install embedded flashing in masonry at shelf angles, lintels, ledges, other obstructions to 
downward flow of water in wall, and where indicated.  

2. Prime masonry substrates and substrates of other materials as recommended by flashing 
membrane manufacturer for optimum installation and adhesion of flashing membrane.  

3. Allow masonry to cure as recommended by flashing membrane manufacturer before 
priming or applying adhesive or self-adhesive membrane.  

4. Prepare masonry surfaces so they are smooth and free from projections that could 
puncture flashing. Unless otherwise indicated, place flashing on sloping bed of mortar 
and cover with mortar. Before covering with mortar, seal penetrations in flashing with 
adhesive, sealant, or tape as recommended by flashing manufacturer.  

5. Install metal flashing termination beneath flashing at exterior face of wall where sealant 
joints are indicated.  

J. Disturbed Masonry Units: Remove masonry units disturbed after laying and relay in fresh 
mortar. If adjustments are required, remove masonry units and reset in fresh mortar; do not 
pound or tap masonry units to adjust.  

K. Damaged Masonry Units: Remove and replace brick that are loose, chipped, broken, stained or 
damaged by freezing or for any other reason, or if units do not match adjoining units as 
intended. Furnish new units to match adjoining units and install in fresh mortar, pointed to 
eliminate evidence of replacement. 

3.7 REPAIRING CRACKED BRICK MASONRY WHERE CRACKS EXTEND MORE THAN THREE 
COURSES 

A. General: Remove cracked brick and mortar from joints around cracked brick and from all joints 
in which mortar is cracked and provide new brick matching existing brick set in new mortar.  

B. Carefully remove brick to be replaced and mortar from joints around it and from joints in which 
mortar is cracked. Do not disturb adjacent brick. If bond of any brick is broken, remove brick and 
mortar around brick and reset brick. 

C. Remove dirt and dust from hole using stiff bristle brush followed by clean compressed air.  

D. Thoroughly wet brick to be inserted and surfaces at hole in masonry to receive brick to ensure 
that masol1l'Y is nearly saturated but surface dry at time of installation.  

E. Ensure that all voids are filled with mortar by spreading mortal' on surfaces adjacent to hole and 
on surfaces of brick to be inserted so that excess mortal' is squeezed out of joints around brick 
as it is inserted.  

F. Point joints to comply with requirements of Division 04 -"Masonry Pointing." 

3.8 REPAIRING CRACKED BRICK MASONRY WHERE CRACKS EXTEND NO MORE THAN 
THREE COURSES 

A. General: Rout out cracks in brick and fill with custom patching mortal' to match color and texture 
of adjacent surface.  

B. Rout out cracks to a depth of 1/2 inch and a width of 1/4 inch. Do not damage brick surfaces.  
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C. Clean cracks thoroughly using fine brush followed by clean, oil-free compressed ail' to remove 
granular particles and dust.  

D. Protect masonry at sides of crack from contact with sealant with masking tape or other 
approved method.  

E. Provide backer rod to ensure sealant is of profile recommended by sealant manufacturer.  

F. Install sealant to fully wet joint substrates and to completely fill top portion of joint.  

G. Tool sealant flush with surface of adjacent masonry units.  

H. Remove protection and clean away any sealant on masonry surfaces using solvent 
recommended by sealant manufacturer. 

3.9 ROUTING AND FILLING CRACKS IN BRICK 

A. General: Rout out cracks in brick and fill with custom patching mortal' to match color and texture 
of adjacent surface.  

B. Rout out cracks to a depth of5/8 inch and a width of 1/8 inch. Do not damage brick surfaces.  

C. Clean cracks thoroughly using fine brush followed by clean, oil-free compressed ail' to remove 
granular particles and dust. 

D. Thoroughly rinse surfaces to ensure that substrate will not rapidly absorb water from patching 
mortar.  

E. Brush crack with a mortar slurry coat and fill with specified composite mortal' matching color of 
adjacent cleaned brick.  

F. Strike surface of repaired crack flush with face of brick. Finish surface off filled crack to match 
texture and finish of adjacent cleaned brick. 

G. Protect installed mortar from too rapid drying to provide optimum conditions for mortar to cure. 

3.10 POINTING 

A. Point mortar joints in brick masonry to comply with the requirements of Division 04 -"Masonry 
Pointing.” 

3.11 PRELIMINARY CLEANING 

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from 
masonry surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and 
allowing to dry as long as possible before removal.  Remove loose soil and debris from open 
masonry joints to whatever depth they occur. 
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B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that 
are resistant to cleaning methods being used.  Extraneous substances include paint, calking, 
asphalt, and tar. 

1. Carefully remove heavy accumulations of material from surface of masonry with a sharp 
chisel.  Do not scratch or chip masonry surface. 

2. Remove paint and calking with alkaline paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Repeat application up to two times if needed. 

3. Remove asphalt and tar with solvent-type paint remover. 

a. Comply with requirements in "Paint Removal" Article. 
b. Apply paint remover only to asphalt and tar by brush without prewetting. 
c. Allow paint remover to remain on surface for 10 to 30 minutes. 
d. Repeat application if needed. 

3.12 CLEANING MASONRY, GENERAL 

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and 
from one end of each elevation to the other.  Ensure that dirty residues and rinse water will not 
wash over cleaned, dry surfaces. 

B. Use only those cleaning methods indicated for each masonry material and location. 

1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  
Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner 
being used. 

2. Use spray equipment that provides controlled application at volume and pressure 
indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning 
methods do not damage masonry. 

a. Equip units with pressure gages. 

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 
25 to 50 degrees. 

4. For heated water-spray application, use equipment capable of maintaining temperature 
between 140 and 160 deg F at flow rates indicated. 

5. For steam application, use steam generator capable of delivering live steam at nozzle. 

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all 
surfaces, including corners, moldings, and interstices, and that produces an even effect without 
streaking or damaging masonry surfaces. 

D. Water Application Methods: 

1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and 
uniformly to limited area for time indicated.  Apply water at low pressures and low 
volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a 
protective enclosure constructed of polyethylene sheeting to cover area being sprayed. 

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 
inches from surface of masonry and apply water in horizontal back and forth sweeping 
motion, overlapping previous strokes to produce uniform coverage. 
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E. Steam Cleaning:  Apply steam to masonry surfaces at the very low pressures indicated for each 
type of masonry material.  Hold nozzle at least 6 inches from surface of masonry and apply 
steam in horizontal back and forth sweeping motion, overlapping previous strokes to produce 
uniform coverage. 

F. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive 
marks. 

3.13 FINAL CLEANING 

A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar 
and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray 
applied at low pressure. 

1. Do not use metal scrapers or brushes. 
2. Do not use acidic or alkaline cleaners. 

B. Wash adjacent woodwork and other non-masonry surfaces.  Use detergent and soft brushes or 
cloths. 

C. Clean mortar and debris from roof; remove debris from gutters and downspouts.  Rinse off roof 
and flush gutters and downspouts. 

D. Sweep and rake adjacent pavement and grounds to remove mortar and debris.  Where 
necessary, pressure wash pavement surfaces to remove mortar, dust, dirt, and stains. 

3.14 FIELD QUALITY CONTROL 

A. Notify Owner’s and Architect's Project representatives in advance of times when lift devices and 
scaffolding will be relocated.  Do not relocate lift devices and scaffolding until Owner’s and 
Architect’s Project representatives have had reasonable opportunity to make observations of 
work areas at lift device or scaffold location. 

3.15 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 04 01 20 
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SECTION 04 03 05.13 – RESTORATION MORTARS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, labor, materials, 
equipment, and services necessary for the complete execution work of restoration mortars and 
grout as called for on the Drawings, as specified herein and as required by schedules, keynotes 
and drawings, as specified herein, and as may be required by conditions and authorities having 
jurisdiction, including, but not limited to, the following:   

1. Mortars for setting and pointing brick masonry.  

1.3 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Award brick masonry restoration to a firm regularly 
engaged in restoration of brick masonry that can demonstrate to Owner's satisfaction that, 
within previous ten years, firm has successfully performed and completed in a timely manner at 
least five projects similar in scope and type to work required on this Project. 

1. Field Supervision:  Brick masonry restoration shall be directly supervised by a full-time 
foreman with experience equal to or greater than that required of Masonry Restoration 
Specialist. Foreman shall be on site daily for duration of work of this Section. Same 
foreman shall remain on Project throughout work unless his performance is deemed 
unacceptable. Restoration specialist firms shall maintain experienced full-time 
supervisors on Project site during times that clay masonry restoration and cleaning work 
is in progress. 

2. Brick masonry restoration shall be carried out by a steady crew of skilled mechanics who 
are thoroughly experienced with restoration of materials and methods specified and have 
a minimum of three years' experience with work on buildings similar to that required by 
this Section. In acceptance or rejection of work of this Section, no allowance will be made 
for workers' incompetence or lack of skill.  
a. When masonry units are being patched, assign at least one worker among those 

performing patching work who is trained and certified by manufacturer of patching 
compound to apply its products. 

B. Referenced Standards: Work of this Section shall comply with applicable requirements and 
recommendations of latest editions of the documents listed herein, except as modified by more 
stringent requirements of the Contract Documents and of applicable laws, codes, and 
regulations of authorities having jurisdiction. Where the language in any of the documents 
referred to herein is in the form of a recommendation or suggestion, such recommendations or 
suggestions shall be deemed to be mandatory under this Contract unless specifically indicated 
otherwise in Contract Documents. Provide a reference copy of each of the following standards 
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at Project site during all periods when work of this Section is being performed. In each case in 
which there is a conflict between requirements of referenced standards; requirements of laws, 
codes, and regulations; and requirements of this Section, the most stringent or restrictive 
requirement shall govern.  
1. ASTM International (ASTM) 

a. ASTM C 144, Standard Specification for Aggregate for Masonry Mortar.  
b. ASTM C 150, Standard Specification for Portland Cement.  
c. ASTM C 207, Standard Specification for Hydrated Lime for Masonry Purposes.  
d. ASTM C 270, Standard Specification for Mortar' for Unit Masonry.  

C. Source of Materials: Obtain each type of material required for restoration mortars from a single 
source to ensure a match in quality, performance, and appearance,  

D. Knowledge of Site and Project Conditions: Before submitting bid, Bidders shall make 
themselves thoroughly familiar with the Drawings and Specifications, with the scope of this 
Project, and with all conditions at the Project site relating to requirements of this Section and 
limitations under which the work will be performed and shall determine or verify dimensions and 
quantities. Submission of a bid shall be considered conclusive evidence that Contractor is 
thoroughly familiar with Project requirements and site conditions and limitations.  

E. Laboratory for Mortar Analysis: Laboratory regularly engaged in analysis of mortar used in 
historic buildings and accepted in writing by Architect. 

1.4 ACTION SUBMITTALS 

A. Product Data: Manufacturer's published technical data for each product to be used in work of 
this Section including material description, chemical composition (ingredients and proportions), 
physical properties, recommendations for application and use, test reports and certificates 
verifying that product complies with specified requirements, and Material Safety Data Sheets 
(MSDS). 

B. Samples: 

1. Existing Mortar: Samples of existing mortars from stone masonry, brick masonry, specific 
masonry to each project, to total one cubic inch taken from a minimum of three areas or 
as recommended by testing agency. 

2. Aggregate from Existing Mortar: Samples of aggregate from analysis of existing mortars 
from masonry, each to total two cubic inches from a minimum of three areas or as 
recommended by testing agency. Provide sieve analysis (ASTM C 144) with samples.  

3. Pointing Mortar: Cured mortar samples set in 1/2-inch by 6-inch plastic or aluminum 
channels for approval of color and texture. Samples shall match existing mortar. Provide 
the following:  
a. Mortar for each type of masonry.  

4. Grouts: Cured samples of grouts for anchoring pins and patching cracked masonry units 
matching each masonry substrate requiring grout, minimum 3 inch diameter x 1/2 inch 
thick.  
a. Grout for each masonry type.  

5. Sand for Pointing Mortars: Two-pound sample of each type of sand proposed for use in 
pointing mortars. Include sieve analysis (ASTM C 144).  

6. Custom Patching Mortar for Patching Stone: 4-inch x 4-inch x I -inch cured samples of 
each type and color of mortar required for approval of color and texture. Samples shall 
match clean existing cast stone.  
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7. Custom Patching Mortar for Patching Brick: 4-inch x 4-inch x I -inch cured samples for 
approval of color and texture. Samples shall match clean existing brick.  

8. Custom Mortar for Installing Stone Dutchmen: 4-inch x 4-inch x I -inch cured samples for 
approval of color and texture. Samples shall match clean existing cast stone. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” 
Article that demonstrates that both firm and personnel have capabilities and experience 
complying with requirements specified. For firm and foreman, provide a list of at least three 
completed projects similar in size and scope to the work required on this Project. For each 
project list project name, address, architect, conservator, supervising preservation agency, 
scope of contractor's work, and other relevant information.  

1. Submit certification from composite patching mortar manufacturers that technicians 
proposed to perform the work have been trained and are certified in the application of the 
patching mortar. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING  

A. Deliver, store, and handle products and materials to prevent damage, deterioration, or 
degradation and intrusion of foreign material.  

B. Discard and remove from site deteriorated materials, contaminated materials, and products that 
have exceeded their expiration dates. Replace with fresh materials. 

1.7 PROJECT CONDITIONS 

A. General: Perform work only when temperature of products being used and all temperature and 
humidity comply with manufacturer's requirements and requirements of this Section. In case of 
conflict, the most stringent requirements shall govern. 

B. Prohibited Materials: Masonry cements, masonry mortars, and ingredients not specifically 
specified in this Section and approved by Architect are strictly prohibited. 

C. Proprietary Materials: Do not use proprietary patching mortars and adhesives unless 
temperatures are between 50 deg F and 80 deg F and will remain within that range for at least 
48 hours after work has been completed unless work at other temperatures is specifically 
approved by manufacturer of patching mortar and by Architect. 

D. Mortars: Do not mix or use mortars when either or both air temperature or masonry temperature 
is below 40 deg F or when either temperature is expected to drop below 40 deg F within 48 
hours of mortar application unless Architect has approved both Contractor's work proposal for 
cold-weather masonry work and also specific masonry work to be done in each instance.  

1. Masonry work in temperatures below 40 deg F shall comply with requirements of this 
Section, with requirements of sections in which mortar is used to set and point masonry, 
and with work proposal specifically approved by Architect.  

2. Remove masonry work determined by Architect to have been damaged by freezing 
conditions and replace following requirements of this Section. 
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PART 2 - PRODUCTS 

2.1 MORTAR AND GROUT PRODUCTS  

A. White Portland Cement: ASTM C 150, Type I.  

B. Portland Cement: ASTM C 150, Type I or Type II, non-staining. Do not use masonry cement. 

C. Hydrated Lime: ASTM C 207, Type S. 

D. Sand: Clean sharp sand, free of loam, silt, soluble salts, organic matter, and other deleterious 
substances and graded in compliance with ASTM C 144. Where mortar is to match existing 
original mortar, sand or other aggregate shall be selected to provide mortar matching color and 
texture of original mortar insofar as possible to ensure that a minimum amount of pigment is 
required to provide a color match. Sieve and mix sand and aggregates to provide mortar 
matching original mortar. 

E. Water: Clean and free of substances deleterious to mortar, masonry, and embedded elements.  

F. Pigments: Stable, non-fading, alkali-resistant, inorganic oxide pigments with a history of 
satisfactory performance in mortars containing lime.  

G. Grout and Slurry for Restoration of Cracked, Broken, or Previously Grouted Masonry: Two-
component, latex-modified cementitious compound, specifically manufactured for masonry 
restoration. Provide Custom System 45, available from Edison Chemical Systems, Inc., 25 
Grant Street, Waterbury, CT 06704 (203-597-9727). Provide colors to match color of clean 
existing material being reinforced.  

H. Composite Patching Mortar for Stone: Two-component, latex-modified cementitious 
compounds, specifically manufactured for masonry restoration. Provide Custom System 45, 
available from Edison Chemical Systems, Inc., 25 Grant Street, Waterbury, CT 06704 (203-597-
9727). Provide color to match color of clean cast stone being patched. 

I. Composite Patching Mortar for Brick: Two-component, latex-modified cementitious compounds, 
specifically manufactured for masonry restoration. Provide Custom System 45, available from 
Edison Chemical Systems, Inc., 25 Grant Street, Waterbury, CT 06704 (203-597-9727). Provide 
custom color to match color of cleaned brick being patched. 

J. Admixture for Mortar for Setting Stone Dutchmen: Laticrete 4237 Grout and Mortar Admixture 
for "thin set" mortar as manufactured by Laticrete International Inc., or approved equal.  

K. Prohibited Materials: No additives or admixtures other than those specified shall be used. No 
chlorides or aggressive corrosive chemicals shall be used. 

2.2 MORTAR MIXES 

1. Type "O" Mortar for Pointing Outer 3/4-Inch Depth of Joints in Brick and Stone Masonry if 
confirmed by mortar testing agency of historic mortars for the project.  
a. 1 part by volume white Portland cement, gray Portland cement, or a combination of 

white and gray Portland cement (Type I) as required to produce color of original 
mortar in masonry being pointed with no addition of pigment or with minimum 
addition of pigment.  

b. 2 parts by volume hydrated lime (Type S) 
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c. 7 parts by volume sand (selected to match sand in original mortar of masonry 
being pointed)  

d. Oxide pigments as required to adjust color of mortar mix to as close a match to 
original mortar as possible using appropriate colored cements and aggregates to 
match original color of mortar in masonry being pointed but not to exceed 7 
percent of the weight of the cement. 

e. Do not use modern additives unless permitted in writing by Architect. 

B. Mortars for Setting Dutchmen: Mortars specified hereinafter shall comply with ASTM C 270, 
"Standard Specification for Mortar for Unit Masonry." Mortar mixes may change and may 
require adjustment before and during construction in accordance with pre-construction 
conformance testing, field testing, and Architect’s evaluation of testing and test results.  
1. Slurry for Pre-treating Masonry to be Repaired: Grout and Slurry for Restoration of 

Cracked, Broken, or Previously Grouted Masonry as specified above.  
2. "Thin Set" Mortar for Setting Stone Dutchmen: Use when mortar bed is less than 3/8-

inch-thick to produce an initially tacky mortar exhibiting high strength properties when set.  
a. 1 part by volume white Portland cement (Type I)  
b. 3 parts by volume tine "00" sand (selected to match color of existing clean stone)  
c. Temper to workable consistency with Laticrete 4237 polymer admixture mixed in 

accordance with manufacturer's recommendations for high strength I "thin set" 
mortar. 

2.3 MIXING OF MORTAR 

A. Measure mortar ingredients carefully using containers with fixed volumes so that proportions 
are controlled and maintained throughout all work periods.  

B. Mix mortar in an approved type of power-operated batch mixer. Mix for time required to produce 
a homogeneous plastic mortal' but not less than five minutes: approximately two minutes for 
mixing dry materials and not less than three minutes for mixing after water has been added.  

C. Use minimum amount of water to produce a workable consistency for mortar’s intended 
purpose.  
1. Mortar for Pointing: As dry a consistency as will produce a mortal' sufficiently plastic to be 

worked into joints.  
2. Mortar for Slurry: Consistency as will be brushable.  

D. Where mortar or grout is required in small batches of less than one cubic yard and Architect 
specifically approves, mortar may be mixed by hand in clean wooden or metal boxes prepared 
for that purpose provided that Architect approves mixing boxes and methods of mixing and 
transferring mortar.  

E. After mixing, mortars for pointing or setting shall sit for 20 minutes prior to use to allow for initial 
shrinkage. Mortar shall be placed in final position within two hours of mixing. Re-tempering of 
partially hardened material is not permitted.  

F. Mortar for grout shall be placed in final position within two hours of mixing. Re-tempering of 
partially hardened material is not permitted.  

G. Custom Patching Mortars, Grouts, and Adhesives: Mix in strict accordance with manufacturer's 
written instructions. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install mortars, grouts, and patching mixtures as part of the work of the following  

1. Divisions 04:  Masonry Pointing, Maintenance of Stone Masonry, Cast Stone, 
Maintenance of Brick Masonry, Architectural Terra Cotta. 

3.2 WASTE MANAGEMENT 

A. Coordinate with Division 01. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 

END OF SECTION 04 03 05.13 
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SECTION 04 03 05.16 – RESTORATION MASONRY REPOINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, labor, materials, 
equipment, and services necessary for the complete work of masonry re-pointing as shown on 
the Drawings, as specified herein and as required by schedules, keynotes and drawings, as 
specified herein, and as may be required by conditions and authorities having jurisdiction, 
including, but not limited to, the following:   

1. Preparing and pointing joints in masonry. 
2. Types of approved mortar removal tools 
3. Required approvals for use of power tools on retooling. 
4. Preparing and pointing rear portions of joints (deep pointing) in masonry. 

B. Related Work Specified Elsewhere 

1. Division 04: Restoration Mortars 
2. Division 09: Joint sealants. 

1.3 QUALITY ASSURANCE 

A. Restoration Specialist Qualifications:  Award brick masonry restoration to a firm regularly 
engaged in restoration of brick masonry that can demonstrate to Owner's satisfaction that, 
within previous ten years, firm has successfully performed and completed in a timely manner at 
least five projects similar in scope and type to work required on this Project. 

1. Field Supervision:  Brick masonry restoration shall be directly supervised by a full-time 
foreman with experience equal to or greater than that required of Masonry Restoration 
Specialist. Foreman shall be on site daily for duration of work of this Section. Same 
foreman shall remain on Project throughout work unless his performance is deemed 
unacceptable. Restoration specialist firms shall maintain experienced full-time 
supervisors on Project site during times that clay masonry restoration and cleaning work 
is in progress. 

2. Brick masonry restoration shall be carried out by a steady crew of skilled mechanics who 
are thoroughly experienced with restoration of materials and methods specified and have 
a minimum of three years' experience with work on buildings similar to that required by 
this Section. In acceptance or rejection of work of this Section, no allowance will be made 
for workers' incompetence or lack of skill.  
a. When masonry units are being patched, assign at least one worker among those 

performing patching work who is trained and certified by manufacturer of patching 
compound to apply its products. 
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1.4 ACTION SUBMITTALS 

A. Samples 
1. Mortar and grout. 

B. Prepare mock-ups as specified in Article "Mock-Ups," below. 

C. Work Description:  Provide detailed description of proposed procedures for joint preparation and 
pointing of each masonry material and condition (including installation of lead joint covers).  
Work description for each condition shall include: 
1. Materials and methods:  Proposed materials, methods, tools, and equipment to be used. 
2. Protection:  Description, including drawings, outlining methods and procedures for 

protection of personnel, public, and existing construction during work of this Section. 
3. Alternate Methods and Materials (If Any):  Description of proposed alternate methods and 

materials (if any) to those specified for any phase of masonry pointing work.  Provide 
evidence of successful use on comparable projects and demonstrate effectiveness for 
use on this Project. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” 
Article that demonstrates that both firm and personnel have capabilities and experience 
complying with requirements specified. For firm and foreman, provide a list of at least three 
completed historic projects similar in size and scope to the work required on this Project. For 
each project list project name, address, architect and or conservator, supervising preservation 
agency, scope of contractor's work, and other relevant information.  

1.6 MOCK-UPS 

A. General: Before beginning general masonry pointing, prepare mock-ups to provide standards 
for work of this Section. Do not proceed with masonry pointing until Architect has approved 
mock-ups.  
1. Locate mock-ups as directed by Architect  
2. Notify Architect 48 hours prior to start of each mock-up.  
3. Architect will monitor mock-ups. Mock-ups not performed in presence of Architect will be 

rejected.  
4. Use crew that will execute the work and follow requirements of this Section. 
5. Allow mock-ups using mortar to dry for seven days to allow mortar to reach final color 

and allow potential problems to appear. Notify Architect when mock-ups are ready for 
review.  

6. Repeat mock-ups as necessary to obtain Architect’s approval.  
7. Protect approved mock-ups to ensure that they are without damage, deterioration, or 

alteration at time of Substantial Completion.  
8. Approved mock-ups in undamaged condition at time of Substantial Completion may be 

incorporated into the Work.  
9. Approved mock-ups will represent minimum standards for masonry pointing. Subsequent 

masonry pointing work that does not meet standards of approved mock-ups will be 
rejected and will require repointing. 

B. Prepare the Following Mock-Ups  
1. Joint Preparation in each type of Masonry: One panel including at least 25 square feet 

plus 12 linear feet of joint.  
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2. Pointing of Joints in each type of Masonry: One panel including at least 25 square feet 
plus 12 linear feet of joint.  

C. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing. 

D. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

 

1.7 PRODUCT DELIVERY, STORAGE, AND HANDLING  

A. Deliver, store, and handle products and materials to prevent damage, deterioration, or 
degradation and intrusion of foreign material.  

B. Discard and remove from site deteriorated materials, contaminated materials, and products that 
have exceeded their expiration dates. Replace with fresh materials. 

1.8 PROJECT CONDITIONS 

A. General: Perform work only when temperature of products being used and air temperature and 
humidity comply with manufacturer's requirements and requirements of this Section. In case of 
conflict, the most stringent requirements shall govern. 

B. Safety: Use all means necessary to protect all persons, whether or not involved in the work of 
this Section, from harm caused by or resulting from work of this Section. 

C. Protection of Building and Property 
1. Provide all protection and procedures necessary to protect masonry not being pointed 

and all other elements and materials from damage and from deterioration during work of 
this Section. 

2. Repair damage to elements and materials caused by masonry pointing work, using 
mechanics experienced in the respective type of work, to Architect’s satisfaction at no 
additional cost.  

3. Protect components of storm drainage systems against damage and blockage caused or 
accelerated by work of this Section. 

D. Protection from Fire: Take all necessary precautions to prevent fire and to prevent spread of 
fire. 

E. Dust: Minimize dissemination of dust to greatest extent possible. 
1. Contractor shall hold Owner, Architect, and their consultants harmless from all claims 

relating to dust resulting from work of this Section. 

F. Protection of Masonry Being Pointed: Use all necessary care to protect existing masonry from 
damage during work of this Section. Take special care in removing existing mortar to ensure 
that no arrises are damaged, chipped, or broken. Contractor shall replace or repair masonry 
units damaged by work of this Section as directed by and to complete satisfaction of the 
Architect at no additional cost to the Owner. 
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G. Staining: Prevent grout or mortar from staining face of masonry to be left exposed. Protect sills, 
ledges, and projections from mortar droppings. Immediately remove grout or mortar in contact 
with such masonry.  

H. Protection from Rain: Protect pointed joints with heavy waterproof sheeting from direct attack by 
rain or other precipitation for at least 24 hours after mortar has been applied. 

I. Contract Drawings: Drawings are two-dimensional representations of three- dimensional objects 
and do not show all surfaces. Perform work on all surfaces of projections, reveals, ornament, 
and other elements associated with areas on which work is indicated. 

J. Prohibited Materials: Masonry cements, masonry mortars, and ingredients not specifically 
specified in this Section and approved by Architect are strictly prohibited. 

K. Cold-Weather Requirements:  Comply with the following procedures for masonry repair and 
mortar-joint pointing unless otherwise indicated: 
1. When air temperature is below 40 deg F heat mortar ingredients, masonry repair 

materials, and existing masonry walls to produce temperatures between 40 and 120 
deg F  

2. When mean daily air temperature is below 40 deg F provide enclosure and heat to 
maintain temperatures above 32 deg F within the enclosure for 7 days after repair and 
pointing. 

3. Damage Caused by Freezing: Remove brick masonry restoration work determined by  
4. Architect to have been damaged by freezing conditions. Replace work to comply with 

requirements of this Section. 

L. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature 
and humidity conditions produce excessive evaporation of water from mortar and repair 
materials.  Provide artificial shade and wind breaks and use cooled materials as required to 
minimize evaporation.  Do not apply mortar to substrates with temperatures of  90 deg F  and 
above unless otherwise indicated. 
 

PART 2 - PRODUCTS 

2.1 TOOLS 

A. Hand Tools for Joint Preparation: Chisels, hammers, and mallets.  
1. Thickness of Chisels: Chisels used in masonry joints shall have a maximum thickness of 

5/8 times joint width extending back from tip of chisel at least two times depth at which 
chisel will be inserted into joint.  

2. Special Tools: Provide special knives or special thin cutter blades for use in joints less 
than 1/8-inch wide.  

B. Power Tools for Joint Preparation: Standard tools and equipment, modified tools and 
equipment, and custom designed and fabricated tools and equipment as required to remove 
mortar from narrow joints without damaging masonry and masonry units. Use power tools only 
under conditions described in Part 3, below and only if specifically approved by Architect in 
writing. Failure to demonstrate that use of selected power tools removes mortar without 
damaging masonry units will result in prohibition of use of power tools and requirement that 
mortar be removed using hand tools only. If, after approval of power tool use for mortar removal, 
masonry, or masonry units are damaged through use of power tools, the further use of power 
tools will be prohibited and mortar shall be removed using hand tools only.  
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1. Electric Grinders: Small, hand-held electric grinders with thin diamond or abrasive blades 
no greater than 1/16-inch-thick and a maximum of 4-1/2-inch diameter.  

2. Pneumatic Grinders: Specially modified pneumatic die grinders with thin abrasive blades 
(0.060 inch thick).  

3. Custom Pneumatic Head and Chisels Designed for Mortar Removal: Pneumatic head 
and thin carbide-tipped chisels specifically designed for removal of mortar from joints in 
historic masonry with air compressor, hoses, valves, and other equipment required to 
provide complete mortar removal system. Pneumatic head shall not have a retainer to 
hold chisels in place. Provide pneumatic head and chisels by Trow and Holden, Barre, 
VT (800-451-4349), or approved equal. 

C. Brushes: Stiff, natural bristle brushes. 

D. Pointing Trowels: Long, thin pointing trowels narrower than joints being pointed. 
1. Fabricate special trowels for masonry pointing if necessary to ensure proper insertion and 

optimum compaction of mortar. 

2.2 MORTAR  

A. Comply with requirements of Division 04 -"Restoration Mortars." Mortar for each type of 
masonry shall match existing original mortar (in clean condition) in color, texture, and other 
visual qualities.  

2.3 Miscellaneous materials  

A. Joint Sealants: Comply with requirements of Division 07 -"Joint Sealants." 

PART 3 - EXECUTION 

3.1 GENERAL PREPARATION 

A. Examine areas and conditions under which work of this Section will be performed. Correct 
conditions detrimental to timely and proper completion of work. Do not proceed until 
unsatisfactory conditions have been corrected. 

B. Erect dust impervious barriers and take other measures necessary to prevent dust from 
traveling beyond work platform before using power grinders, pneumatic chisels, or hand 
methods that generate airborne dust. 

3.2 JOINT PREPARATION 

A. General: Remove mortar from joints to a depth of 3/4 inch or to sound mortar, whichever is 
greater. In all cases remove all deteriorated, weathered, and loose material. 
1. Completely remove mortar from surfaces of masonry units adjacent to joint to ensure that 

new mortar bonds directly with masonry units.  
2. Cut surface of mortar at rear of joint at a uniform depth from and parallel to wall surface. 
3. Do not damage faces or arrises of masonry units during joint preparation. Cease joint 

preparation work if, in Architect’s judgment, masonry units are damaged. Do not resume 
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work until tools, workers, and methodology have been corrected to ensure that masonry 
units are not damaged and that work meets standard set by approved mock-up. 

B. Mortar Removal Using Hand Tools: Use hand tools for removal of mortar from head joints in 
masonry work, all joints less than 6 inches long, and from other joints in which use of power 
tools might damage masonry units. Use hand tools to complete mortar removal from joints 
where power tools have been used to partially remove mortar. 
1. Joints 1/8-lnch or Less in Width: Rake mortar from joints manually with a sharp knife 

blade or cutter made for this purpose. Cutter may be used with or without aid of a 
hammer.  

2. Sharpening Tools: Sharpen chisels as required to maintain sharp edges that cut mortar 
and prevent damage to masonry units, but not less frequently than hourly. 

C. Mortar Removal Using Power Tools  
1. Demonstrated Ability of Mechanics: Prior to beginning work, demonstrate that workers 

using power tools are proficient in use of power tools for joint preparation. Failure to 
demonstrate to Architect’s satisfaction that each worker is proficient, and that power tool 
joint preparation does not result in damage to masonry units shall result in prohibition of 
use of power tools for joint preparation. If proficiency is not demonstrated, or if work in 
progress results in damage to masonry to remain, all power tool work shall cease, and 
joints shall be prepared for pointing using only hand-powered tools.  

2. Rotary Power Tools: With Architect’s specific, prior written approval following successful 
demonstrations of skill by mechanics, power grinders and / or pneumatic grinders may be 
used to partially remove mortar from horizontal (bed) joints in masonry and from joints 
longer than 6 inches in masonry where there is no danger of cutting into adjacent 
masonry units. 
a. Limitations on Use of Electric Power Grinders: Do not use electric power grinders 

on joints less than 3/16-inch wide or less than 6 inches long or where ornament, 
elaborate profile, or other surface irregularity might make damage to masonry units 
likely. 

b. Limitations on Use of Modified Pneumatic Die Grinders: Do not use modified 
pneumatic die grinders with custom thin blades on joints less than1-1/2 times the 
width of the grinder blade. 

c. Extent of Mortar Removal Using Power Grinders: Use power grinder only to score 
one kerf cut in center of each joint to depth of mortar removal required. Remove 
remaining mortar using hand tools or, if approved, pneumatically powered chisels.  
1) Stop kerf at least 4 inches from inside corners and projecting elements. 

Remove remaining mortar using hand tools or pneumatically powered 
chisels.  

d. Jigs: Construct jigs to guide and limit power tools as required to prevent damage to 
masonry units.  

3. Pneumatic Heads with Chisels: With Architect’s specific, prior written approval following 
successful demonstrations of skill by mechanics, pneumatically powered chisels may be 
used to remove mortar from joints in lieu of hand tools. If work using pneumatically 
powered chisels results in damage to masonry to remain, work using pneumatic chisels 
shall cease, and joints shall be prepared using only hand tools. 

D. Cleaning: Remove loose mortar and foreign material from raked joints using a fine, stiff natural 
bristle brush. Remove remaining particles, dust, and dirt using filtered, oil- free compressed air. 
Ensure that dust and dirt are not blown back into previously cleaned joints. 

E. Restoration of Damaged Masonry Units: Repair or replace masonry units damaged during joint 
preparation to Architect’s satisfaction at no additional cost. 
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3.3 MORTAR APPLICATION 

A. Wetting: Thoroughly wet masonry 24 hours prior to and again immediately before masonry 
pointing. Let surfaces dry slightly. At time of masonry pointing, surfaces shall be damp, so that 
they do not rapidly absorb moisture, but free of standing water (saturated, surface dry). 
1. Failure to Properly Wet Substrate: Evidence that masonry to be pointed has not been 

properly dampened to prevent water in the mortar from being too rapidly absorbed by the 
masonry will be cause for Restoration Consultant to reject pointing work. Remove and 
replace rejected pointing, including proper joint preparation, to meet requirements of this 
Section at no additional cost. 

B. Masonry Pointing: Point joints as follows.  
1. Using a long, thin masonry pointing trowel, tightly pack mortar into joints in layers not 

exceeding 1/4-inch thick to fill joint to match original sound joints.  
2. Begin by filling areas from which mortar is missing to a depth greater than 3/4 inch in 1/4-

inch-thick layers to within 3/4 inch of masonry surface to provide a uniform substrate for 
final masonry pointing. Fill final 3/4-inch depth continuously and uniformly in 1/4-inch-
thick layers.  

3. Firmly iron each layer to compact mortar and ensure full bond between mortar and 
masonry units and a firm, solid joint.  

4. Allow each layer to reach thumbprint hardness before applying succeeding layer. Do not 
let previous layer dry out before applying succeeding layer. Construct uniform joints. 

5. Do not spread mortar over edges onto exposed surfaces of masonry units. Do not 
featheredge mortar.  

6. When stopping work at end of each day or for other reasons, stagger layers of mortar so 
that there will be no through joints in masonry pointing. Stagger joints in layers so that 
they are at least 3 inches from each other.  

7. Where applying new work to that of a prior day, dampen previous work as well as existing 
masonry to ensure good bond. 

3.4 JOINT TOOLING 

A. Tooling: After final layer of mortar is "leather hard," tool joints with a flat rule jointer, or as 
directed by Architect. 

B. Profile: Tool joints to profile to match original joint profiles. Solidly compress mortar so that it 
adheres well to masonry on both sides of joints and forms a dense surface. Premature or late 
tooling will result in unacceptable finishes, which will be rejected. 

3.5 CURING 

A. Keep newly pointed joints damp for at least 48 hours after mortar has been inserted. Do not 
apply a direct stream of water to joints for at least 24 hours after mortar has been placed.  

B. Ensure masonry temperature remains as required by specifications until mortar is thoroughly 
cured. 

3.6 CLEANING AND REPAIR OF MORTAR JOINTS 

A. Water Washing: Wash pointed masonry with clean filtered water and nonabrasive hand tools to 
remove mortar debris from masonry surfaces. Do not use chemical cleaners. 
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1. Wash within 48 hours following completion of masonry pointing.  
2. Use blunt-edged wood scrapers, stiff natural bristle brushes, and rough towels along with 

water to remove mortar debris. Do not use wire brushes. 

B. Repair of Pointed Joints: As cleaning progresses, examine joints to locate cracks, holes, and 
other defects. Carefully point up and fill such defects with mortar. Where joints are defective in 
opinion of Architect, cut out joints and refill with pointing mortar exercising extreme care to 
ensure that color matches that of adjacent masonry pointing work. Exposed joint surfaces shall 
be free from protruding mortar, holes, pits, depressions, and other defects. 

3.7 DEEP POINT JOINTS IN MASONRY 

A. General: Remove mortar to depth of masonry using wedges, shims, and/or other approved 
methods to prevent displacement of masonry during removal. Clean joints. Install mortar to fill 
deep portion of joints (portion of joint behind 3/4 inches from the plane of the wall). Point outer 
3/4-inch depth of joint as specified above. 

3.8 CORRECTIVE MEASURES 

A. Defective Joints: Should a crack occur in any joint surface, should mortar fail to adhere to or pull 
away from masonry unit, or should there be other defects in pointed joints, remove mortar and 
repaint following requirements of this Section to Architect’s satisfaction.  

B. Should Architect determine that any masonry pointing work does not equal or exceed minimum 
standard established by approved mock-up, cut out mortar to a depth of 34 inch and repoint 
following requirements of this Section to Architect’s satisfaction at no additional cost to Owner. 

3.9 WASTE MANAGEMENT 

A. Coordinate with Division 01. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 

END OF SECTION 04 03 05.16 
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SECTION 04 20 00 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Concrete masonry units. 
2. Face brick. 
3. Common (building) brick. 
4. Mortar and grout. 
5. Steel reinforcing bars. 
6. Masonry-joint reinforcement. 
7. Ties and anchors. 
8. Embedded flashing. 
9. Miscellaneous masonry accessories. 

B. Related Requirements: 

C. 04 10 00 -  Masonry Mortars and Grout  

1.3 DEFINITIONS 

A. CMU(s): Concrete masonry unit(s). 

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For the following: 
1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes. 
2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing 

bars. Comply with ACI 315. Show elevations of all reinforced walls at ¼” per ft scale. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Material Certificates: For each type and size of the following: 
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1. Masonry units. 
a. Include data on material properties and material test reports substantiating 

compliance with requirements. 
2. Cementitious materials. Include name of manufacturer, brand name, and type. 
3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients. 
4. Grout mixes. Include description of type and proportions of ingredients. 
5. Reinforcing bars. 
6. Joint reinforcement. 
7. Anchors, ties, and metal accessories. 

C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients. 
1. Include test reports for mortar mixes required to comply with property specification. Test 

according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water 
retention, and ASTM C 91/C 91M for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirement. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an 
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units 
become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry 
mortar mix in delivery containers on elevated platforms in a dry location or in covered 
weatherproof dispensing silos. 

1.8 FIELD CONDITIONS 

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress. 
1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely 

in place. 
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B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
three days after building masonry walls or columns. 

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry. 
1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface. 
2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from single 
source from single manufacturer for each product required. 

B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including 
color for exposed masonry, from single manufacturer for each cementitious component and 
from single source or producer for each aggregate. 

2.2 PERFORMANCE REQUIREMENTS 

A. Provide unit masonry that develops indicated net-area compressive strengths at 28 days. 
1. Determine net-area compressive strength of masonry from average net-area 

compressive strengths of masonry units and mortar types (unit-strength method) 
according to TMS 602/ACI 530.1/ASCE 6. 

2.3 UNIT MASONRY, GENERAL 

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by 
requirements in the Contract Documents. 

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 
defects are exposed in the completed Work and will be within 20 feet vertically and horizontally 
of a walking surface. 

2.4 CLAY MASONRY UNITS 

A. General: Comply with the following requirements applicable to each form of brick required. 

1. Provide special extruded shapes where indicated and as follows: 
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a. For applications requiring brick of form, color, texture and size on exposed 
surfaces that cannot be produces by sawing standard brick sizes. 

b. For applications where stretcher units cannot accommodate special conditions 
including those at corners. 

2. Provide units without cores or frogs and with all exposed surfaces finished for ends of 
headers and similar applications that expose brick surfaces that otherwise would be 
concealed from view. 

B. Face Brick Standard: Match existing face brick – provide samples to Architect for approval.  
ASTM C216 and as follows: 

1. Grade and Unit Compressive Strength:  Provide units of grade and minimum average net 
area compressive strength indicated below: 
a. Grade SW. 
b. 3000 psi. 

2. Type FBX. 
3. Size:  Provide bricks manufactured to the following actual dimensions within the 

tolerances specified in ASTM C 216: 

a. Ambassador:  3-5/8 inches thick by 2-1/4 inches high by 15-5/8 inches long. 

4. Shape units during manufacture as indicated below: 

a. Extruded. 

5. Application: Use where brick is exposed, unless otherwise indicated. 
6. Provide face brick of matching color, texture and size as existing adjacent brickwork. 
7. Color and Texture: Match existing. 
8. Subjects to compliance with requirements, provide product by one of the following: 

a. Glen-Gery Corporation, Sommerville, NJ. 
b. The Belden Brick, Canton, OH. 

C. Building (Common) Brick: ASTM C 62 and as follows: 

1. Match face brick on adjacent wall – provide samples to Architect for approval. 

2. Grade and Unit Compressive Strength:  Provide units of grade and minimum average net 
area compressive strength indicated below: 

a. Grade MW or Grade SW. 
b. 3000 psi. 

3. Size:  Provide bricks manufactured to the following actual dimensions within the 
tolerances specified in ASTM C 216: 

a. Match existing 

4. Application:  Use where brick is indicated for concealed locations. 

2.5 CONCRETE MASONRY UNITS 

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed 
faces of adjacent units unless otherwise indicated. 
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1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 
bonding, and other special conditions. 

2. Provide bullnose-edged units for outside corners unless otherwise indicated. 

B. CMUs: ASTM C 90. 
1. Unit Compressive Strength: Provide units with minimum average net-area compressive 

strength of 2800 psi. 
2. Density Classification:  Lightweight except at exposed units at exterior walls. 
3. Size (Width): Manufactured to dimensions 3/8 inch less-than-nominal dimensions. 
4. Exposed Faces: Provide color and texture matching the range represented by Architect's 

sample. 

2.6 CONCRETE AND MASONRY LINTELS 

A. General: Provide one of the following: 

B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs 
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars 
placed as indicated and filled with coarse grout. Cure precast lintels before handling and 
installing. Temporarily support built-in-place lintels until cured. 

2.7 MORTAR AND GROUT MATERIALS 

A. Portland Cement: ASTM C 150/C 150M, Type I or II, except Type III may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color 
indicated. 
1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C 114. 

B. Hydrated Lime: ASTM C 207, Type S. 

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing 
no other ingredients. 

D. Aggregate for Mortar: ASTM C 144. 
1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or 

crushed stone. 
2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the 

No. 16 sieve. 

E. Aggregate for Grout: ASTM C 404. 

F. Water: Potable. 

2.8 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60. 

B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry 
unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel 
wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated. 
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C. Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A 951/A 951M. 
1. Interior Walls:  Hot-dip galvanized carbon steel. 
2. Exterior Walls:  Hot-dip galvanized carbon steel. 
3. Wire Size for Side Rods:  0.148-inch diameter. 
4. Wire Size for Cross Rods:  0.148-inch diameter. 
5. Spacing of Cross Rods: Not more than 16 inches o.c. 
6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units. 

2.9 TIES AND ANCHORS 

A. General: Ties and anchors shall extend at least 1-1/2 inches into masonry but with at least a 
5/8-inch cover on outside face. 

B. Materials: Provide ties and anchors specified in this article that are made from materials that 
comply with the following unless otherwise indicated: 
1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with ASTM A 153/A 153M, 

Class B-2 coating. 
2. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial Steel, 

with ASTM A 153/A 153M, Class B coating. 
3. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 

C. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow 
vertical or horizontal adjustment but resist tension and compression forces perpendicular to 
plane of wall. 
1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, hot-dip 

galvanized steel wire. 
2. Tie Section: Triangular-shaped wire tie made from 0.187-inch- diameter, hot-dip 

galvanized steel wire. 

2.10 MORTAR AND GROUT MIXES 

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, 
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated. 
1. Do not use calcium chloride in mortar or grout. 
2. Use portland cement-lime mortar unless otherwise indicated. 

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. 
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the 
following types of mortar for applications stated unless another type is indicated. 
1. For reinforced masonry, use Type S. 
2. For interior nonload-bearing partitions, use Type N. 

D. Grout for Unit Masonry: Comply with ASTM C 476. 
1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 

comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height. 
2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for 

specified 28-day compressive strength indicated, but not less than 2500 psi. 
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3. Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C 143/C 143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 
1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 

to performance of the Work. 
2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 
4. Verify that substrates are free of substances that would impair mortar bond. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Build chases and recesses to accommodate items specified in this and other Sections. 

B. Leave openings for equipment to be installed before completing masonry. After installing 
equipment, complete masonry to match construction immediately adjacent to opening. 

C. Use full-size units without cutting if possible. If cutting is required to provide a continuous 
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed. 

3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 
1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or 

minus 1/4 inch. 
2. For location of elements in plan, do not vary from that indicated by more than plus or 

minus 1/2 inch. 
3. For location of elements in elevation, do not vary from that indicated by more than plus or 

minus 1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 
1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 

inch in 10 feet, or 1/2-inch maximum. 
2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 

from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum. 
3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 

3/8 inch in 20 feet, or 1/2-inch maximum. 
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4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 
inch in 20 feet, or 1/2-inch maximum. 

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch 
in 20 feet, or 1/2-inch maximum. 

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet, or 1/2-inch maximum. 

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more 
than 1/16 inch. 

C. Joints: 
1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, 

with a maximum thickness limited to 1/2 inch. 
2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more 

than 1/8 inch. 
3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 

inch or minus 1/4 inch. 
4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 

1/8 inch. 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. 
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 
other locations. 

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in 
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at 
corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond. Bond and interlock each 
course of each wythe at corners. Do not use units with less-than-nominal 4-inch horizontal face 
dimensions at corners or jambs. 

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in 
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive 
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 
masonry. 

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill 
in solidly with masonry around built-in items. 

F. Fill space between steel frames and masonry solidly with solid grout unless otherwise indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core. 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow CMUs as follows: 
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1. Bed face shells in mortar and make head joints of depth equal to bed joints. 
2. Bed webs in mortar in all courses of piers, columns, and pilasters. 
3. Bed webs in mortar in grouted masonry, including starting course on footings. 
4. Fully bed entire units, including areas under cells, at starting course on footings where 

cells are not grouted. 

B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated. 

C. Cut joints flush where indicated to receive waterproofing unless otherwise indicated. 

3.6 MASONRY-JOINT REINFORCEMENT 

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch 
on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches. 
1. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls. 
2. Provide reinforcement not more than 8 inches above and below wall openings and 

extending 12 inches beyond openings in addition to continuous reinforcement. 

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated. 

C. Provide continuity at wall intersections by using prefabricated T-shaped units. 

D. Provide continuity at corners by using prefabricated L-shaped units. 

E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, 
column fireproofing, pipe enclosures, and other special conditions. 

3.7 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE 

A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel 
or concrete, to comply with the following: 
1. Anchor masonry with anchors embedded in masonry joints and attached to structure as 

detailed on the drawngs. 

3.8 LINTELS 

A. Provide lintels where shown and where openings of more than 12 inches for brick-size units and 
24 inches for block-size units are shown without structural steel or other supporting lintels. 

B. Provide concrete or masonry lintels where indicated.  Provide loose steel lintels, concrete, or 
masonry lintels where lintel no type is specified. 

C. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated. 

3.9 FLASHING/WEEP HOLES 

A. Install flashings as follows: 
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B. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges 
and other obstructions to the downward flow of water in the wall and where indicated. 

C. Prepare masonry surfaces so that they are smooth and free from imperfections that could 
puncture flashing.  Place through-wall flashing on sloping bed of mortar and cover with mortar.  
Seal penetrations in flashing with adhesive/sealant/tape as recommended by flashing before 
covering with mortar. 

D. Install flashing as follows: 

1. At lintels and shelves, extend flashing a minimum of 4 inches into masonry at each end.  
Extend flashing from exterior face of outer wythe of masonry, through the outer wythe, 
turned up a minimum of 4 inches, and into the inner wythe. 

2. At heads and sills, extend flashing as specified above unless otherwise indicated but turn 
up ends not less than 2 inches to form a pan. 

3. Install flashing in masonry veneer walls as specified above but carry flashing up face of 
back up at wall at least 8 inches. 

4. Interlock end joints of ribbed sheet metal flashings by overlapping ribs not less than 1-1/2 
inches or as recommended by flashing manufacturer and seal lap with elastomeric 
sealant complying with requirements of Division 7 Section “Joint Sealers” for application 
indicated. 

5. Turn down sheet metal flashings at exterior face of masonry to form drip. 

E. Install weep holes in the head joints in exterior wythes of the first course of masonry 
immediately above embedded flashing and as follows: 
1. Form weepholes with product specified in Part 2 of this Section. 
2. Space weep holes 32 inched o.c. 

F. Install regelts and nailers for flashing and other related construction where shown to built into 
masonry. 

3.10 FIELD QUALITY REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support 
reinforced masonry elements during construction. 
1. Construct formwork to provide shape, line, and dimensions of completed masonry as 

indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, 
and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and other loads that may be placed on them during 
construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 
1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout 

placement, including minimum grout space and maximum pour height. 
2. Limit height of vertical grout pours to not more than 60 inches. 
3. Do not use mortar to fill cmu cores.  Use of mortar is cause for immediate rejection and 

replacement of the work. 
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3.11 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections 
and prepare reports. Allow inspectors access to scaffolding and work areas as needed to 
perform tests and inspections. Retesting of materials that fail to comply with specified 
requirements shall be done at Contractor's expense. 

B. Inspections: Special inspections according to Level [B] [C] in TMS 402/ACI 530/ASCE 5. 
1. Begin masonry construction only after inspectors have verified proportions of site-

prepared mortar. 
2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 

sizes, and locations of reinforcement. 
3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction: One set of tests. 

D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof. 

E. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for 
compressive strength. 

F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 
ASTM C 780. 

G. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019. 

H. Prism Test: For each type of construction provided, according to ASTM C 1314 at 28 days. 

3.12 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 
damaged or that do not match adjoining units. Install new units to match adjoining units; install 
in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar. Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance. Prepare joints for sealant application, 
where indicated. 

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove 
mortar fins and smears before tooling joints. 

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows: 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape 

hoes or chisels. 
2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding 
with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 
them with liquid strippable masking agent or polyethylene film and waterproof masking 
tape. 
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4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 
rinsing surfaces thoroughly with clear water. 

5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A. 

END OF SECTION 042200 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

 

UNIT MASONRY 042000 1 - 1 

 

SECTION 042000 – UNIT MASONRY 

 

PART 1   GENERAL 

 

1.1 PROJECT CONDITIONS 

 

 A. Environmental Requirements: 

  1. Protect masonry and materials against freezing at 

temperatures below 40 degrees F. 

  2. Do not use frozen materials or materials coated with ice or frost. 

  3. Do not lower freezing point of mortar by use of 

antifreeze agents or other admixtures.  Do not use calcium chloride in 

mortar. 

 

PART 2   PRODUCTS 

 

2.1 CONCRETE MASONRY UNITS 

 

 A. Hollow Load-Bearing Units:  ASTM C 90, Type I. 

 

  

2.2 MORTAR AND MASONRY GROUT 

 

 A. Mortar:  ASTM C 270, proportion specifications.  Types as follows: 

  1. Type S for concrete masonry units. 

 

 B. Grout:  ASTM C 476, fine or coarse as most suitable for the particular 

job conditions. 

 

2.3 ACCESSORIES 

 

 A. Masonry Wall Reinforcement:  Joint reinforcement factory fabricated 

from cold-drawn steel wire, truss or ladder design, 9 gage deformed steel wire 

longitudinal rods welded to 9 gage steel wire cross ties spaced 16 inches on 

center; width 1-1/2 to 2 inches less than wall thickness.  Furnish factory-

fabricated corner and tee sections for corners and wall intersections. 

  1. Finish for Exterior Walls:  1.5 oz per sq ft hot dipped 

galvanized after fabrication. 

  2. Finish for Interior Walls:  0.8 oz per sq ft mill 

galvanized. 

   

 B. Bar Reinforcement:  ASTM A 615, Grade 60, deformed steel bars. 

   

  

PART 3   EXECUTION 

 

3.1 PREPARATION 
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 A. Lay out walls and partitions with one course of unit masonry, or other 

suitable means, to define the spaces, locations of doors and other openings, and 

to serve as a guide for other trades in the installation of conduits, pipes, etc. 

 

 B. Allow other trades sufficient opportunity to install built-in work before 

proceeding with the walls and partitions.  Do not cover pipes, conduit, or 

ductwork in masonry until directed by the Owner’s Representative. 

 

 C. Wet brick that absorb 20 drops of water (placed in a one inch circle) in 

less than 90 seconds. 

 

 D. Clean off supporting surface under first course of masonry just prior to 

laying the masonry units. 

 

 E. Protection: 

  1. Protect face materials against staining. 

  2. Protect newly laid masonry from exposure to 

precipitation, excessive drying, freezing, soiling, backfill, and other 

harmful elements. 

  3. Cover top of walls with non-staining waterproof 

covering when Work is not in progress.  Place with minimum 2 foot 

overhang of protective covering on each side of wall and securely 

anchor. 

 

3.2 INSTALLATION 

 

 A. Install masonry units plumb and true to line with level courses accurately 

spaced. 

  1. Install masonry units in running bond unless otherwise indicated. 

  2. Take special care when laying masonry units to be left exposed, 

or upon which high-build glazed coating, paint, or thin set tile will be applied.  

Surface plane tolerance for such Work:  1/8 inch in 10 feet in all directions. 

 

 B. Adjust units to final position while mortar is soft and plastic.  Remove 

units disturbed after mortar has stiffened; clean units and joints of mortar and re-

lay in fresh mortar. 

 

 C. Lay only dry concrete masonry units. 

 

 D. Where cutting of masonry units is necessary, cut with a power saw.  Lay 

out Work to avoid use of less than half-size units. 

 

 E. Lay hollow units with full mortar coverage on horizontal and vertical 

face shell surfaces.  Bed webs in mortar in starting course on footings and 

foundation walls, in all courses of piers, columns and pilasters, where adjacent to 

cells or cavities to be reinforced or filled with concrete or mortar, and within 1’-

6” of each side of openings. 
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 F. Lay solid units with full mortar coverage on horizontal and vertical joint 

surfaces. 

 

3.3 JOINTS 

 

 A. Construct uniform mortar joints, 3/8 inch thick unless otherwise 

indicated. 

 

 B. Strike joints flush in surfaces to be plastered, stuccoed, or covered with 

other masonry or other surface applied finish other than smear and high-build 

glazed coating. 

 

 C. Cut joints flush and tool slightly concave on both sides of other walls and 

partitions, including inner wythe of exterior cavity walls. 

 

3.4 HORIZONTAL JOINT REINFORCEMENT 

 

 A. Reinforce horizontal joints with continuous masonry wall reinforcement 

spaced every 16 inches vertically except as follows: 

  1. Space 8 inches vertically in parapet walls. 

  2. Also reinforce horizontal joints immediately above and below 

openings for a distance of 2’-0” beyond opening in both directions. 

 

 C. Lap ends of adjoining strips of reinforcement 6 inches or more. 

 

 D. Install factory fabricated corner and tee sections at corners and wall 

intersections respectively. 

 

3.5 CLEANING 

 

 A. Cut off mortar projections remaining from tooling joints and dry-brush 

masonry before the end of each day’s work. 

 

 B. Additional Cleaning for Brickwork: 

  1. Clean with stiff brushes and water. 

  2. If staining or soiling persists, reclean with stiff brushes and a 

solution of trisodium phosphate, detergent, and water (1/2 cup of trisodium 

phosphate and 1/2 cup of detergent to each gallon of water).  Rinse with clean 

water. 

 

END OF SECTION 042000 
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SECTION 05 12 00 – STRUCTURAL STEEL 

PART 1 - GENERAL 

1.1 SCOPE 

A. The extent of Structural Steel is as shown on the Contract Documents and as herein specified. 
The General and Supplementary Conditions and Division 1 Specification sections apply to work 
of this section. 

1.2 ENERAL PROVISIONS 

A. Standard Specifications and Codes issued by professional organizations and governmental 
agencies are specified hereinafter by basic designations and only the latest editions and revisions 
thereto shall apply to the work of this Section. 

B. Applicable Standard Specifications and Codes: 

1. The 2015 International Building Code with Current New York State Supplement. 

2. Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings 
issued by the American Institute of Steel Construction. (AISC). 

3. AWS D1.1 “Structural Welding Code – Steel” issued by the American Welding Society 
(AWS). 

4. “Specification for Structural Joints Using ASTM A325 or A490 Bolts” issued by the AISC. 

5. Painting Manual, Volume 2, “Systems and Specifications”, as issued by the Steel 
Structures Painting Council (SSPC). 

6. "Code of Standard Practice for Steel Buildings and Bridges" as issued by the AISC. 

C. In case of any conflict between the referenced standards and these specifications, the one having 
more stringent requirements shall prevail. 

D. Coordination: Carry out the work of this Section in coordination and cooperation with contiguous 
work of other trades and/or Contracts involved. 

1.3 SHOP DRAWINGS 

Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex 

enough to justify a preinstallation conference. 

A. Submit Shop Drawings for the Architect's approval in accordance with the provisions of Section 
013300.  

B. The submittals shall include the following: 
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1. Erection plans: Shall be submitted for approval as early as possible. 

2. Standard and special details: Submit standard and special details for approval as soon as 
possible.  

3. Shop drawings shall indicate type, size and dimensions of all welds, and shall include 
details of the surface preparation and shop painting. 

4. The details shall be made in such a way as to avoid having steel connections, bracing, etc. 
interfere with architectural details or in any way reduce the areas of shafts, openings, 
clearances, etc. 

5. Shop drawings submitted electronically shall follow proper channels of submission as 
established with the owner and the design team. In addition, provisions of the General 
Conditions, as well as Section 013300 shall be followed as established for hard copy 
submissions. Shop drawings shall be submitted under a separate cover, include the title 
block and clearly identify the project on each drawing. Provide all other pertinent 
information and include the general contractor’s review comments and review status on 
the electronic submission. 

C. No fabrication shall be undertaken until respective shop drawings are marked "No Exception 
Taken" or "No Exception Except as Noted”. 

1.4 ALTERATIONS AND ADDITIONS TO EXISTING STEEL STRUCTURE 

A. The Contractor shall verify existing conditions before submitting shop drawings for approval, 
including: 

1. Dimensions and elevations. 

2. Sizes. 

3. Acceptable condition (not deteriorated or damaged). 

B. The Contractor shall notify the Architect of any varying or interfering conditions affecting the 
alterations or additions so that the design may be adjusted to suit. 

C. The Contractor shall carefully fit new connections to safe and acceptable tolerances. 

D. Cutting of existing steel shall be done with extreme care. Do not over cut. Shore and brace 
whenever safety is questionable. 

Verify available warranties and warranty periods for fire extinguishers with manufacturers. 

PART 2 - PRODUCTS 

See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products.  For 

an explanation of options and Contractor's product selection procedures, see Section 01 60 00 "Product 

Requirements." 
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2.1 MATERIALS 

A. Structural Steel shall conform to the following unless otherwise noted: 

1. Channels, angles, plates and bars – ASTM A36 

2. Round HSS – ASTM A53, Grade B 

3. Square and rectangular HSS - ASTM A500, Grade B 

4. HP shapes – ASTM A572, Grade 50 

5. All others – ASTM A992, Grade 50 

B. Bolts shall be ASTM A325, or A490. A307 may be used, if approved by the Structural Engineer 
of Record. 

C. High Strength Bolts: 

1. Bolts: Use ASTM A325 or A490 bolts manufactured by Infasco or approved equal. ASTM 
F1852 twist-off type tension control bolts produced by manufacturer may be used if 
approved by the Structural Engineer of Record. 

2. Hardened washers: Use ASTM F436 washers manufactured by Infasco or approved equal. 

3. Heavy hex nuts: Use only ASTM A563 heavy hex nuts manufactured by Infasco or Unytite 
Inc. 

4. Galvanized Bolts: Where shown or noted as galvanized, bolts nuts and washers shall be 
hot-dip galvanized in compliance with ASTM A153. Nuts shall be lubricated in accordance 
with ASTM A563. Rotational capacity tests shall be performed on each assembly lot. 

D. Filler Metal: 

1. Electrodes: As required for matching base metal as specified in AWS “Structural Welding 
Code-Steel”. 

2. The electrodes and flux used for submerged arc welding shall be provided by the same 
manufacturer. The flux shall be free of contamination from dirt, mill scale and other foreign 
material. Fused flux used in welding shall not be reused. 

3. Filler metal for welding of new to existing steel shall be determined based on the test results 
conducted by a testing laboratory approved by the Structural Engineer of Record. 

E. Paint for Shop Coat, except as otherwise required for compatibility with finish paints as specified 
in Section 099000, shall be “Azeron H.S. Primer No. 88-555” by Tnemec, or a comparable 
suitable product by DuPont or Glidden. 
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PART 3 - EXECUTION 

3.1 DESIGN AND WORKMANSHIP 

A. Unless otherwise specified or indicated, the design, fabrication and erection of steel work included 
in this Contract shall conform to the Specifications for the Design, Fabrication and Erection of 
Structural Steel for Buildings, by the American Institute of Steel Construction, and the regulations 
of the Building Code, including all amendments made thereto, whichever is the more restrictive. 

B. Existing Conditions: 

1. Visit the project site and advise the Architect of any discrepancy or conflict. Field verify 
existing construction requirements, existing conditions, restrictions and clearances which 
may affect structural steel erection. 

2. Examine the substrates, adjoining construction and the conditions under which the work is 
to be installed. Do not proceed until unsuitable conditions have been corrected. Consider 
all conditions which will affect satisfactory erection of the structural steel. 

 

C. Erection: 

1. Check the alignment and elevations of all column supports and location of all anchor bolts 
with transit and level instruments before starting erection. Notify and obtain Structural 
Engineer of Record’s approval of methods proposed for correcting errors prior to 
proceeding with corrections. 

2. Drift pins may be used only to align the erected parts. They shall not be used in such 
manner as to distort or damage the steel. 

3. Make all necessary provisions for temporary shoring and bracing with connections of 
sufficient strength to sustain the imposed loads and for completion of erection where 
structural members are temporarily left out for erection at a later date. 

4. Base and Bearing Plates: 

a. Clean concrete and masonry bearing surfaces of deleterious materials and roughen 

as necessary to provide adequate bond. Clean bottom surface of base and bearing 

plates immediately prior to erection. 

b. Set loose and attached base plates and bearing plates for structural members on 

wedges or other adjusting devices. 

c. Tighten anchor bolts after supported members have been positioned and plumbed. 

Do not remove wedges or shims. Cut off protruding parts flush with edges of base 

or bearing plates prior to packing with grout. 

d. Pack grout solidly between bearing surfaces and steel or plates. Ensure that no voids 

remain. Finish exposed surfaces, protect installed materials, and allow to cure as per 

manufacturer’s specifications. 
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3.2 HIGH STRENGTH BOLTING 

A. High Strength Bolts shall be installed as per "Specification for Structural Joints using ASTM A325 
or A490 Bolts”. 

3.3 WELDING 

A. Materials and Workmanship: 

1. Welding shall be done in accordance with the Building Department and Fire Department 
Regulations and the requirements of the AWS “Structural Welding Code-Steel”, referenced 
herein. 

2. Peening: Used only after permission for its use is obtained from the Architect. 

3. Protection, storage and drying of welding electrodes shall be as specified in AWS 
“Structural Welding Code-Steel”. 

4. Groove welds shall be complete penetration welds unless otherwise shown. 

B. Welders and Welding Operators: 

1. Welders and welding operators to be employed for this work must be qualified as 
prescribed in AWS “Structural Welding Code-Steel” and carry current certification as 
required by the Department of Buildings. 

2. All costs for qualifying welders will be borne by the Contractor. 

3.4 SURFACE PRAPARATION AND PAINTING 

A. All steel shall be cleaned in accordance with SSPC SP-2 "Hand Tool Cleaning", except as 
specified below for "Architectural Steel”. 

B. After fabrication, steel shall receive a shop coat of paint to provide 2.0 - 4.0 mils dry film thickness, 
except for the following: 

1. Members to be encased in concrete. 

2. Areas within 2" of field welds. 

3. Contact surfaces of high-strength bolted connections. 

4. Surfaces receiving shear studs rebar dowels, etc. 

5. Milled surfaces (protect with an approved rust- inhibitive coating readily removable prior to 
erection, or of a type not requiring removal). 

6. Members which will receive cementitious fireproofing. 

7. Members to be galvanized. 
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C. After erection all damaged areas in the shop-coat, loosened scale, rust, exposed surfaces of 
bolts, nuts and washers, and all field welds and unpainted areas shall be cleaned to the same 
standards as for the shop coat and spot painted with the same paint used for the shop coat, at 
same film thickness. 

D. Steel surfaces which will be inaccessible after erection and are not concrete encased shall be 
painted prior to erection with an additional coat of shop paint. 

END OF SECTION 05 12 00 
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SECTION 05 31 00 – STEEL DECKING 

PART 1 - GENERAL 

1.1 REQUIREMENTS 

A. Provide metal decking in accordance with the Contract Documents. 

1.2 SCOPE 

A. The extent of Steel Decking is as shown on the Contract Documents and as herein specified. 
The General and Supplementary Conditions and Division 1 Specification sections apply to work 
of this section. 

B. Work included but not limited to: 

1. Metal deck shown on drawings, including required shoring. 

2. Steel flashing between metal deck and adjacent construction, and all other miscellaneous 
items and accessories required for the completion of metal deck work. 

3. Cutting and reinforcing of openings in metal deck. 

1.3 GENERAL PROVISIONS 

A. Standard Specifications and Codes issued by professional organizations and governmental 
agencies are specified hereinafter by basic designations and only the latest editions and 
revisions thereto shall apply to the work of this Section. 

B. Applicable Standard Specifications and Codes: 

1. The Building Code of New York State, latest edition. 

2. "Specification for the Design of Cold-Formed Steel Structural Members" issued by the 
American Iron and Steel Institute. 

3. "Code for Welding in Building Construction" issued by the American Welding Society. 

C. In case of any conflict between the referenced standards and these specifications, the one 
having more stringent requirements shall prevail. 

D. Tests of weight of zinc coating shall conform to ASTM A90. Test panels shall be not less than 3” 
x 6” cut from fabricated deck units equivalent to those to be furnished. A sample of the 
zinc-coated accessories shall be tested by the same method. Contractor shall submit copies of 
test reports to Architect for approval. 

E. Coordination: Carry out the work of this Section in coordination and cooperation with contiguous 
work of other trades and/or Contracts involved. 
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F. Inspection in Mill, Shop and Field: The material to be furnished shall be subject to inspection 
and tests in the mill, shop, and field by the Owner's inspectors, at no cost to the Contractor. 
However, inspection in the mill, shop or field will not relieve the Contractor of the responsibility 
to furnish satisfactory materials. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Metal Deck: Depths and gages are shown on the drawings. The types, design and function of 
metal decks shown are specified to products as manufactured by Canam USA (manufacturers 
of United Steel Deck products). Equivalent products meeting design requirements will be 
accepted if approved by the Architect prior to the award of the Contract. 

B. Finish Flashing: Of not less than 18 gauge galvanized sheet steel, except as approved for a 
particular use, to close openings between floor units and columns, beams and girders where 
required. 

C. Finishes: Composite metal deck shall be phosphatized / painted only on the side that will not be 
in contact with concrete. All other deck, closures, etc. shall be galvanized. 

2.2 ACCESSORIES 

A. Provide minimum 18 gauge galvanized end closures and change of direction plates, minimum 
18 gauge side closure plates. 

B. Include hanger tabs to be suspended from bottom of metal deck units. The hanger tabs shall be 
spaced 4'-0” on center, each way, designed to support maximum allowable load of 40 lbs. per 
hanger. 

C. Surface Finishes: Accessories shall receive, before being formed, a zinc coating conforming to 
ASTM A525, wiped coating designation G90. 

D. Where bottom of deck is above top flange of beam, provide permanent supporting seat or filler, 
18 gage minimum. 

PART 3 - EXECUTION 

3.1 DELIVERY, STORAGE, AND HANDLING 

A. Metal deck, miscellaneous items and accessories shall be delivered, stored, handled and 
installed, so as not to be damaged or deformed. Failure to wire brush and paint rusted areas 
immediately upon detection shall be cause for rejection. Decking stored at the site before 
erection shall be stacked on platforms or pallets and covered with tarpaulins or other suitable 
covering to provide weather tight enclosure while affording proper air circulation. The decking 
shall not be used for storage or as a working platform until the sheets have been securely 
fastened in position and shall not be damaged or overloaded during the entire construction 
period. 
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3.2 ERECTION 

A. Metal deck shall be installed according to the manufacturer's recommendations. Deck units 
shall be in lengths to span over three or more supports wherever possible. 

B. The deck shall be fastened to supporting steel by electric arc welding. Care shall be exercised 
in the selection of electrodes and amperage to provide positive welds and prevent high 
amperage blow holes. Welds shall be made from the top side of the deck with the welder 
following close behind the placement crew. 

C. Puddle welds shall be at least 3/4" diameter or an elongated weld having an equal perimeter. 
Fillet welds, when used, shall be approximately 1" long. Weld metal shall penetrate all layers of 
deck material at end laps and side joints and have good fusion to the supporting members. 

D. The minimum weld spacing shall be such as to hold the deck against a 30psf gross uplift and to 
provide lateral stability to the top flange of the supporting structural members. The weld spacing 
between the adjacent attachment points shall not exceed 12" on center. The adjacent sheets 
shall be fastened together at maximum spacing of 24” on center. 

E. All portions of Metal Deck omitted due to the installation of hoists or for future installation of 
mechanical equipment, chutes or other requirements shall be installed or patched and be 
repaired by this Contractor as directed by the Contractor at no additional cost to the Owner. 

F. Closures and Flashings: 

1. Furnish, install and weld into position, flashings of not less than No. 18 gauge sheet steel 
except as approved for a particular use, to close openings between floor units and 
columns, beams and girders where required. 

2. Provide where required, minimum 18 gauge galvanized end closure, side closure and 
change of direction plates. The appropriate gage shall be designed by a structural 
engineer in contractor’s employ and shown on the shop drawings submitted for 
Architect’s approval. 

3.3 CUTTING AND PATCHING 

A. Do all cutting and fitting as may be necessary to provide openings around columns, ducts and 
other penetrations required in connection with decking. All cutting and fitting shall be performed 
in accordance with the design drawings and approved shop drawings. 

B. In addition to the above, cut out and notch for pipes, conduits, etc. which will penetrate the 
metal deck and which are indicated on the Heating, Ventilating, Air Conditioning, Plumbing, 
Drainage, and Electrical drawings. 

C. Reinforce all openings to produce rigid installations in conformance with required design loads 
in the installed work. 

3.4 HANGER TABS 

A. Provide hanger tabs or tab extenders in such numbers and locations as required for ceiling 
suspension systems and mechanical and electrical requirements. Contractor shall carefully 
coordinate number and location of hanger tabs with the respective trades of the ceiling 
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construction. Unless otherwise directed, hanger tabs or tab extenders shall be spaced at 4'-0” 
on center, each way. 

B. END OF SECTION 05 31 00 
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SECTION 05 40 00 - COLD FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SCOPE 

A. All light gage steel studs, track, joists, trusses, bridging and related accessories as indicated on 
the Contract Drawings and specified herein, plus all supplementary parts necessary to complete 
light gage metal work, whether or not definitely shown on drawings or specified herein. 

1.2 QUALITY ASSURANCE 

A. Inspection and Quality Control: 
1. Contractor shall provide effective full-time quality control over all fabrication and erection 

activities. 
2. As directed by Architect, Owner's testing agency may inspect the maintenance of a quality 

control program, including spot checking weldments and welding procedure in accordance 
with A.W.S. standards. 

3. Steel framing manufacturer shall provide a qualified representative for periodic on-site 
review of fabrication and installation in accordance with manufacturer's recommendations.  

4. Inspection by Owner's testing agency is not intended to be comprehensive or complete. 
5. Full responsibility for quality control shall remain with Contractor.  

B. Standards: 
1. Work shall meet the requirements of the latest edition of the following standards. 

a. The Building Code of State of New York. 
b. American Iron and Steel Institute (A.I.S.I.) Design and Cold Formed Steel Structural 

Members. 
c. American Welding Society (A.W.S. D.1.3, Structural Welding Code -- Sheet Steel). 
d. American Society for Testing and Materials (A.S.T.M.). 
e. American Institute of Steel Construction (A.I.S.C.) Manual of Steel Construction.  
f. All pertinent Federal, State and Local codes. 

2. The most stringent requirements shall govern in conflicts between specified codes and 
standards. 
a. Erection plans showing locations and marks of members.  Fabrication drawings 

showing details at every member. 
b. Member gages, spacings and sizes. 
c. Shop and field assembly details including cuts and connections. 
d. Type and location of welds, bolts and other fastening devices. 

1.3 PRODUCT HANDLING 

A. Protection: 
1. Upon delivery, material shall be protected from rain and snow by impervious covering or 

shelter. 

PART 2 - PRODUCTS 
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2.1 MANUFACTURERS 

A. Framing members shall be manufactured and supplied by Marino Ware or approved equal and 
be of the type and size as shown on the plans. 

2.2 MATERIAL 

A. Members: 
1. Members shall be formed from steel having a G-60 galvanized coating meeting the 

requirements of ASTM C-955. 
2. Studs and Joists of 12,14 and 16 gage thicknesses shall be formed from steel conforming 

to ASTM A653 HSLAS Type A, with a minimum yield of 50,000 psi. 
3. Except as specified above, all steel shall conform to ASTM A653 SS Grade with a minimum 

yield of 33,000 psi. 

B. Properties: 
1. The physical and structural properties listed Marino Ware shall be considered the minimum 

permitted for framing members.  Specifically, the following minimum properties, calculated 
in accordance with the latest A.I.S.I.  Specification shall be provided:  Ix (in.4), Area (in.2), 
rx (in.), Fy (KSI), Resisting Moment (in.-lb.).  

C. Substitutions: 
1. Any substitutions must be approved in writing ten days prior to bid date by the Architect.  

2.3 FABRICATION 

A. Framing components may be preassembled into panels prior to erecting.  Prefabricated panels 
shall be square, with components attached in a manner as to prevent racking. 

B. Framing components shall be cut squarely for attachment to perpendicular members, or as 
required for an angular fit against abutting members. Members shall be held positively in place 
until properly fastened. 

C. Provide insulation equal to that specified elsewhere in double jamb studs and double header 
members which will not be accessible to the insulation contractor. 

D. Axially Loaded Studs: 
1. Studs shall have full bearing against inside track web, prior to stud and track attachment. 
2. Splices in axially loaded studs shall not be permitted. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. Inspection: 
1. Prior to installation inspect work of all other trades. Verify that all such work is complete an 

accurate to the point where this installation may properly commence in strict accordance 
with framing shop drawings. 
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B. Discrepancies: 
1. Immediately notify Architect of all discrepancies. 
2. Do not proceed with installation in areas of discrepancies until such discrepancy has been 

fully resolved. 

3.2 ERECTION 

A. Walls: 
1. Erect framing and panels plumb, level and square in strict accordance with the approved 

shop drawings. 
2. Handling and lifting of prefabricated panels shall be done in a manner as to not cause 

distortion in any member. 
3. Track shall be securely anchored to the supporting structure as shown on the fabrication 

and erection drawings. 
4. At track butt joints, abutting pieces of track shall be securely anchored to a common 

structural element or they shall be butt-welded or spliced together. 
5. Studs shall be plumbed, aligned and securely attached to the flange or webs of both upper 

and lower tracks. 
6. Wall stud bridging shall be attached in a manner to prevent stud rotation.  Bridging rows 

shall be spaced according to the manufacturer's recommendation.  Without supportive 
data, the minimum bridging shall be at mid-height of walls.  Installation of bridging must be 
completed before any loads are applied to the system. 

7. Temporary bracing shall be provided until erection is completed. 

B. Cold Formed Steel Joists: 
1. Joists shall be located directly over bearing studs or a load distribution member shall be 

provided at the top track. 
2. Provide web stiffeners at reaction points where indicated by plans. 
3. Joist bridging shall be installed at 3'-0" o.c. maximum intervals. 
4. Proper attachments of diaphragm rated products, such as plywood or metal deck, will 

prevent rotation of the compression flange of the joists. These may be used in lieu of the 
top flat strap. Installation of these products and the balance of the mechanical bridging 
components must be completed before any loads are applied to the joists. 

5. Install 16 gage solid bridging in first two and last two joist spaces.  Starting at third joist 
space, install V-bar bridging at bottom, extending for 10'-0" run.  Follow with solid bridging 
in one space.  Repeat to completion, with each 10'-0" run of strap bridging followed by one 
space of solid bridging. 

6. Solid bridging shall not be less than 2" maximum reduction to section depth. 
7. End blocking shall be provided where joist ends are not otherwise restrained from rotation. 

3.3 CONNECTIONS 

A. Provide close fitting joints cut flush with adjacent structural steel supports, cut, drill, punch and 
tap for the installation and attachment of other work to miscellaneous metal work as follows: 
1. Joints: 

Make joints as strong and rigid as adjoining sections.  Make welds continuous along entire 
line of contract, except where spot welding is indicated.  Grind exposed weld flush and 
smooth. Where bolted or riveted connections are indicated, such connection may be 
welded.  Seat studs squarely in track with stud web and flange abutting track web. 

2. Welding: 
Perform welding in accordance with AWS D1.1 and AWS D1.3. 
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3. Screws: Screws and screwed connections shall conform to the AISI Cold-formed Steel 
Specification. 

B. Anchorage: 

Except where otherwise specified, members shall be fastened to structural steel by welded or 

bolted connections and to masonry with toggle bolts. Fastening to wood plugs in concrete or 

masonry will not be permitted.  Drill holes for toggle bolts to the exact diameter of the bolt, using a 

rotary drill for concrete and a percussion drill for other masonry.  Screws shall be threaded full 

length to the head of the screw. 

3.4 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 
END OF SECTION 05 40 00 
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SECTION 05 50 00 - METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of metal fabrications as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following (NOT ALL USED):  

1. Steel framing and supports for mechanical and electrical equipment. 
2. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 
3. Prefabricated non-penetrating metal roof railings. 

B. Products furnished, but not installed, under this Section include the following: 

1. Loose steel lintels. 
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts 

indicated to be cast into concrete or built into unit masonry. 
3. Steel weld plates and angles for casting into concrete for applications where they are not 

specified in other Sections. 

C. Related Requirements: 

1. Division 03 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves, 
slotted-channel inserts, wedge-type inserts, and other items cast into concrete. 

2. Division 04 "Unit Masonry" for installing loose lintels, anchor bolts, and other items built 
into unit masonry. 

3. Division 05 "Structural Steel Framing," "Metal Stairs" for cast and extruded treads and 
nosings, "Pipe and Tube Railings," "Decorative Metal," "Decorative Metal Railings." 

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats 
are compatible with one another. 

B. Coordinate installation of metal fabrications that are anchored to or that receive other work.  
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, 
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concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in 
concrete or masonry.  Deliver such items to Project site in time for installation. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For professional engineer. 

B. Mill Certificates:  Signed by stainless-steel manufacturers, certifying that products furnished 
comply with requirements. 

C. Welding certificates. 

D. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers, 
certifying that shop primers are compatible with topcoats. 

E. Research/Evaluation Reports:  For post-installed anchors, from ICC-ES. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1.7 FIELD CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication. 

B. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication and indicate measurements on 
Shop Drawings. 
1. Established Dimensions:  Where field measurements cannot be made without delaying 

the Work, establish dimensions and proceed with fabricating metal fabrications without 
field measurements.  Coordinate wall and other contiguous construction to ensure that 
actual dimensions correspond to established dimensions. 

2. Provide allowance for trimming and fitting at site. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes acting on exterior metal fabrications by preventing buckling, opening of joints, 
overstressing of components, failure of connections, and other detrimental effects. 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

2.2 METALS 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 
indicated.  For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

C. Stainless-Steel Sheet, Strip, and Plate:  ASTM A 240/A 240M or ASTM A 666, Type 304 and 
Type 316L (exterior). 

D. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304, Type 316L (exterior). 

E. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

F. Rolled-Stainless-Steel Floor Plate:  ASTM A 793. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 (interior) Type 316 (exterior) stainless-
steel fasteners for exterior use and zinc-plated fasteners with coating complying with 
ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls.  Select 
fasteners for type, grade, and class required. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless-steel fasteners for fastening stainless steel. 

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M, 
Type 3); with hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where 
indicated, flat washers. 

C. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 
(ASTM A 563M); and, where indicated, flat washers. 

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being 
fastened is indicated to be galvanized. 
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D. Anchors, General:  Anchors capable of sustaining, without failure, a load equal to six times the 
load imposed when installed in unit masonry and four times the load imposed when installed in 
concrete, as determined by testing according to ASTM E 488/E 488M, conducted by a qualified 
independent testing agency. 

E. Cast-in-Place Anchors in Concrete:  Either threaded type or wedge type unless otherwise 
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or 
ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, all hot-dip 
galvanized per ASTM F 2329. 

F. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors. 

1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 
ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise 
indicated. 

2. Material for Exterior Locations and Where Stainless Steel Is Indicated:  Alloy Group 1 
(A1) and Group 2 (A4) stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, 
ASTM F 594 (ASTM F 836M). 

2.4 MISCELLANEOUS MATERIALS 

A. Shop Primers:  Provide primers that comply with Division 09 "Painting." ` 

B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

C. Water-Based Primer:  Emulsion type, anticorrosive primer for mildly corrosive environments that 
is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and 
compatible with topcoat. 

D. Epoxy Zinc-Rich Primer:  Complying with MPI#20 and compatible with topcoat. 

E. Shop Primer for Galvanized Steel:  Primer formulated for exterior use over zinc-coated metal 
and compatible with finish paint systems indicated. 

F. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

G. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M. 

H. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107/C 1107M.  Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 

I. Concrete:  Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-
weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 psi (20 
MPa). 
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2.5 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units 
only as necessary for shipping and handling limitations.  Use connections that maintain 
structural value of joined pieces.  Clearly mark units for reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius 
of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas 
on exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 
welds where possible.  Where exposed fasteners are required, use Phillips flat-head 
(countersunk) fasteners unless otherwise indicated.  Locate joints where least conspicuous. 

G. Fabricate seams and other connections that are exposed to weather in a manner to exclude 
water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads. 

J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally 
welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-
mm) embedment and 2-inch (50-mm) hook, not less than 8 inches (200 mm) from ends and 
corners of units and 24 inches (600 mm) o.c., unless otherwise indicated. 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive 
adjacent construction. 
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1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 

C. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with 
attached bearing plates, anchors, and braces as indicated.  Drill or punch bottom flanges of 
beams to receive partition track hanger rods; locate holes where indicated on operable partition 
Shop Drawings. 

D. Galvanize miscellaneous framing and supports where indicated. 

E. Prime miscellaneous framing and supports with zinc-rich primer where indicated. 

2.7 SHELF ANGLES 

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete 
framing.  Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more 
than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., unless otherwise indicated. 

1. Provide mitered and welded units at corners. 
2. Provide open joints in shelf angles at expansion and control joints.  Make open joint 

approximately 2 inches (50 mm) larger than expansion or control joint. 

B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and 
concrete. 

C. Galvanize and prime shelf angles located in exterior walls. 

D. Prime shelf angles located in exterior walls with zinc-rich primer. 

E. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete. 

2.8 LOOSE STEEL LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and 
recesses in masonry walls and partitions at locations indicated.  Fabricate in single lengths for 
each opening unless otherwise indicated.  Weld adjoining members together to form a single 
unit where indicated. 

B. Galvanize and prime loose steel lintels located in exterior walls. 

C. Prime loose steel lintels located in exterior walls with zinc-rich primer. 

D. Shop paint galvanized lintels. 

2.9 FINISHES, GENERAL 

A. Finish metal fabrications after assembly. 
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B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 
surrounding surface. 

2.10 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel 
and iron hardware and with ASTM A 123/A 123M for other steel and iron products. 

1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion. 

B. Preparation for Shop Priming Galvanized Items:  After galvanizing, thoroughly clean railings of 
grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process. 

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded 
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 

1. Shop prime with universal shop primer unless zinc-rich primer is indicated. 

D. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below: 

1. Exterior Items:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, "Commercial 

Blast Cleaning." 
3. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance 

Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
4. Other Items:  SSPC-SP 3, "Power Tool Cleaning." 

E. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 
No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2.11 PREFABRICATED NON-PENETRATING METAL ROOF RAILINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by on of the 
following: 
1. Kee Safety, (Basis of Design: KeeGuard Safety Rail-Safety Guardrail) 
2. Tractel Ltd 
3. FIXFAST USA 

B. Substitutions: Requests for substitutions will be considered in accordance with provisions of 
Section 01 60 00 – Product Requirements. 

C. Systems 
1. Non-penetrating metal roof railing. 

a. Standards: System shall have top and mid rail in accordance with OSHA 
Standards - 29 CFR 1910.29 (b)(1)(2). 

b. Structural Load: 200 lb (90.7 kg), minimum, in any direction to all components in 
accordance with OSHA Regulation 29 CFR 1926.502. 
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c. Height: 42 inches (1067 mm), minimum. 
d. Railings: 1-5/8 inch (41 mm) O.D. hot rolled pickled electric weld tubing, free of 

sharp edges and snag points. 
e. Mounting Bases: Class 30 gray iron material cast with four receiver posts. Provide 

rubber pads on bottom of bases. 
f. Receiver Posts: Shall have a positive locking system into slots that allow rails to be 

mounted in any direction. Friction locking systems are not allowed. Receiver posts 
shall have drain holes. 

g. Accessories: 
1) Roof Pads: Provide the following pad under each base to protect roof 

membrane: 
a) Approved Product: BUR Pad. 

D. Finishes 
1. Finish: Factory finished powder coat paint. 
2. Color: Black 

E. Warranty 
1. Warranty: Provide manufacturer's two (2) year warranty. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal 
fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges 
and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, 
and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 
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F. Corrosion Protection:  Coat concealed surfaces of aluminum that come into contact with grout, 
concrete, masonry, wood, or dissimilar metals with the following: 

1. Cast Aluminum:  Heavy coat of bituminous paint. 
2. Extruded Aluminum:  Two coats of clear lacquer. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor supports for operable partitions and overhead grilles securely to, and rigidly brace from, 
building structure. 

C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  Secure girders 
with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of 
pipe columns. 

1. Where grout space under bearing plates is indicated for girders supported on concrete or 
masonry, install as specified in "Installing Bearing and Leveling Plates" Article. 

D. Install pipe columns on concrete footings with grouted baseplates.  Position and grout column 
baseplates as specified in "Installing Bearing and Leveling Plates" Article. 

1. Grout baseplates of columns supporting steel girders after girders are installed and 
leveled. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas.  Paint uncoated and abraded areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness. 

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Division 09. 

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780/A 780M. 

3.4 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
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3. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area. 

END OF SECTION 05 50 00 
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SECTION 05 52 13 PIPE AND TUBE RAILINGS (CIVIL) 

PART 1  - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Handrails: Aluminum pipe and tube for handrails. 

1.3 COORDINATION 

A. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items 
with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 
Project site in time for installation. 

B. Do not support railings temporarily by any means that do not satisfy structural performance 
requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Manufacturer's product lines of mechanically connected railings and connectors. 

2. Railing brackets and fasteners. 

3. Grout, anchoring cement, and anodizing products. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For pipe and tube railings, for tests performed by a qualified testing 
agency, according to ASTM E 894 and ASTM E 935. 

B. Evaluation Reports: For post-installed anchors, from ICC-ES. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Railings shall withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated: 

1. Handrails: 

a. Uniform load of > 50 lbf/ ft. applied in any direction. 

b. Concentrated load of > 200 lbf applied in any direction. 

c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Mid Rail and End Return: Shall withstand > 200 lbf load without loosening.  

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

2.2 METALS, GENERAL 

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as 
supported rails unless otherwise indicated. 

2.3 ALUMINUM 

A. Aluminum, General: Provide alloy and temper recommended by aluminum producer and finisher 
for type of use and finish indicated, and with not less than the strength and durability properties of 
alloy and temper designated below for each aluminum form required. 

B. Extruded Structural Pipe and Round Tubing: ASTM B 429, Alloy 6063-T6. 

1. Provide Standard Weight (Schedule 40) pipe unless otherwise indicated. 

2.4 FASTENERS 

A. General: Provide the following: 

1. Aluminum Railings: Type 304 stainless-steel fasteners. 

2. Provide exposed fasteners with finish matching appearance, including color and texture, of 
railings. 

B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and class 
required to produce connections suitable for anchoring railings to other types of construction 
indicated and capable of withstanding design loads. 
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C. Fasteners for Interconnecting Railing Components: 

1. Provide concealed fasteners for interconnecting railing components and for attaching them 
to other work, unless exposed fasteners are unavoidable or are the standard fastening 
method for railings indicated. 

2. Provide flat-head machine screws for exposed fasteners unless otherwise indicated. 

D. Post-Installed Anchors: Torque-controlled expansion anchors capable of sustaining, without 
failure, a load equal to 6 times the load imposed when installed in unit masonry and 4 times the 
load imposed when installed in concrete, as determined by testing according to ASTM E 488, 
conducted by a qualified independent testing agency. 

1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 
stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594. 

2.5 MISCELLANEOUS MATERIALS 

A. Nonshrink, Nonmetallic Grout: Factory-packaged, non-staining, noncorrosive, nongaseous, pre-
mixed grout complying with ASTM C 1107 and consisting of non-metallic aggregate, cement and 
water reducing and plasticizing additives. Provide grout specifically recommended by 
manufacturer for interior and exterior applications. 

B. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 
cement formulation for mixing with water at Project site to create pourable anchoring, patching, 
and grouting compound. 

1. Water-Resistant Product: At exterior locations provide formulation that is resistant to erosion 
from water exposure without needing protection by a sealer or waterproof coating and that is 
recommended by manufacturer for exterior use. 

2.6 FABRICATION 

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, 
member sizes and spacing, details, finish, and anchorage, but not less than that required to 
support structural loads. 

B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. 
Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for 
reassembly and coordinated installation. Use connections that maintain structural value of joined 
pieces. 

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of 
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed 
surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that are exposed to weather in a manner that excludes water. Provide 
weep holes where water may accumulate. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

G. Connections: Fabricate railings with welded connections unless otherwise indicated. 
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H. Welded Connections: Fabricate railings to interconnect members with concealed internal welds 
that eliminate surface grinding, using manufacturer's standard system of sleeve and socket 
fittings. 

I. Nonwelded Connections: Connect members with concealed mechanical fasteners and fittings. 
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 

1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is 
manufacturer's standard splicing method. 

J. Form Changes in Direction as Follows: 

1. As detailed. 

2. By radius bends of radius indicated or by inserting prefabricated elbow fittings of radius 
indicated. 

K. For changes in direction made by bending, use jigs to produce uniform curvature for each 
repetitive configuration required. Maintain cross section of member throughout entire bend 
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components. 

L. Close exposed ends of railing members with prefabricated end fittings. 

M. Brackets, Flanges, Fittings, and Anchors: Provide flanges, miscellaneous fittings, and anchors to 
interconnect railing members to other work unless otherwise indicated. 

N. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work. 
Fabricate anchorage devices capable of withstanding loads imposed by railings. Coordinate 
anchorage devices with supporting structure. 

2.7 ALUMINUM FINISHES 

A. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples. Noticeable variations in 
the same piece are unacceptable. Variations in appearance of other components are acceptable 
if they are within the range of approved Samples and are assembled or installed to minimize 
contrast. 

B. Clear Anodized: AAMA 611, AA-M12-C22-A21. 

2.8 RAILING SYSTEM (HANDRAILS) 

A. Basis of Design Product: Subject to compliance with requirements, provide railing system, as 
manufactured by Superior Aluminum Products, 555 E. Main St., PO Box 430, Russia, OH 45363, 
937-526-4065, www.superioraluminum.com or comparable product by one of the following. 

1. Thompson Fabricating, LLC, Birmingham, AL. 

2. Campbellsville Industries, Inc, Campbellsville, KY. 

3. Or an approved equivalent.  

PART 3 - EXECUTION 
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3.1 INSTALLATION, GENERAL 

A. Install railing in accordance with manufacturer's installation instructions to configurations 
indicated on Drawings and approved shop drawings. 

B. Install railing posts plumb and level. 

C. Do not install bent, bowed, or otherwise damaged panels.  Remove damaged components from 
site and replace. 

D. Fit exposed connections together to form tight, hairline joints. 

E. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in 
location, alignment, and elevation; measured from established lines and levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that are coated or finished after 
fabrication and that are intended for field connection by mechanical or other means without 
further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 

3. Align rails so variations from level for horizontal members and variations from parallel with 
rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet. 

F. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

1. Coat, with a heavy coat of bituminous paint, concealed surfaces of aluminum that are in 
contact with grout, concrete, masonry, wood, or dissimilar metals. 

G. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

H. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for 
securing railings and for properly transferring loads to in-place construction. 

3.2 RAILING CONNECTIONS 

A. Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing 
components. Seal recessed holes of exposed locking screws using plastic cement filler colored to 
match finish of railings. 

B. Expansion Joints: Install expansion joints at locations indicated but not farther apart than required 
to accommodate thermal movement. Provide slip-joint internal sleeve extending 2 inches beyond 
joint on either side, fasten internal sleeve securely to one side, and locate joint within 6 inches of 
post. 

3.3 ANCHORING POSTS 

A. Form or core-drill holes as shown on the contract drawings. Clean holes of loose material, insert 
posts, and fill annular space between post and concrete with nonshrink, nonmetallic grout or 
anchoring cement, mixed and placed to comply with anchoring material manufacturer's written 
instructions. 

B. Cover anchorage joint with flange of same metal as post, welded to post after placing anchoring 
material or attached to post with set screws. 
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C. All posts grouted in concrete must have one 1/4“diameter weep hole, 1/2“above post collar, in the 
plane of the rail. 

3.4 ADJUSTING AND CLEANING 

A. Clean by washing thoroughly with clean water and soap and rinsing with clean water. 

3.5 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary protective 
coverings approved by railing manufacturer. Remove protective coverings at time of Substantial 
Completion. 

END OF SECTION 05 52 13 
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SECTION 06 10 00 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of rough carpentry as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following: 

1. Wood Preservative Treated Lumber. 
2. Fire Retardant Treated Lumber. 
3. Misc. Lumber. 
4. Plywood backing panels. 
5. Un-Treated roof related solid blocking, beveled siding, and plywood. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. 

3. Data for each type of fastener and anchor.  

B. Mockups: 

1. Construct 4 foot long mockups of each roof blocking assembly, to show how it will fit, get 
fastened to, and relate to adjoining building components. 

2. Obtain the Architect’s approval of each mock up before proceeding with the work. 
Remove and replace mockups that are rejected; approved mockups may be left in place 
and incorporated into the finished project.  

 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable 
unit stresses.  Indicate species and grade selected for each use and design values 
approved by the ALSC Board of Review. 

B. Evaluation Reports:  For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Powder-actuated fasteners. 
4. Expansion anchors. 
5. Metal framing anchors. 
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1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Certified Wood:  Materials shall be produced from wood obtained from forests certified by an 
FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria 
for Forest Stewardship". 

B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece or omit grade stamp and provide certificates of grade 
compliance issued by grading agency. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

C. Maximum Moisture Content of Lumber:  15 percent for 2-inch nominal thickness or less, 19 
percent for more than 2-inch nominal thickness unless otherwise indicated. 

D. Roof blocking:  
1. Construction grade Douglas Fir, kiln dried to 15% 
2. Utility grade beveled cedar or redwood siding, or equivalent synthetic lumber products. 
3. APA rated CDX plywood panels, assembled with exterior glue.   

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.  Do not use inorganic boron (SBX) for sill plates. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or that does not comply with requirements for untreated material 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application:  Treat all rough carpentry unless otherwise indicated.  
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1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior masonry 
or concrete walls. 

4. Wood framing members that are less than 18 inches above the ground in crawlspaces or 
unexcavated areas. 

5. Do not treat roof related blocking or plywood. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame 
spread index of 25 or less when tested according to ASTM E 84, and with no evidence of 
significant progressive combustion when the test is extended an additional 20 minutes, and with 
the flame front not extending more than 10.5 feet beyond the centerline of the burners at any 
time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 

2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-
retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D 2898.  Use for exterior locations and where 
indicated. 

3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where 
exterior type is not indicated. 

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry plywood 
after treatment to a maximum moisture content of 15 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing 
agency. 

E. Application:  Treat all rough carpentry items indicated on Drawings, and the following: 

1. Concealed blocking. 
2. Plywood backing panels. 

F. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, which meet or exceed those of basis-of-design products.  Manufacturer's 
published values shall be determined from empirical data or by rational engineering analysis 
and demonstrated by comprehensive testing performed by a qualified independent testing 
agency. 
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2.4 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds 

B. Provide miscellaneous lumber for support or attachment of other construction in the following 
locations (whether indicated on the plans or not): 

 
1. All wall mounted counters, shelf millwork units of any kind, and items furnished by the 

owner requiring wood blocking. 
2. Any recessed items requiring wood blocking for attachment and or leveling. 
3. Any and all construction elements requiring anchoring to walls and or structure. 

 

C. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species. 

D. For concealed boards, provide lumber with 15 percent maximum moisture content and any 
of the following species and grades: 

1. Mixed southern pine; No. 2 grade; SPIB. 
2. Eastern softwoods; No. 2 Common grade; NeLMA. 
3. Northern species; No. 2 Common grade; NLGA 

2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels:  DOC PS 1, fire-retardant treated, in thickness indicated or, if not 
indicated, not less than 3/4-inch nominal thickness. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Power-Driven Fasteners:  NES NER-272. 

C. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where 
indicated, flat washers. 
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D. Fasteners for roof related blocking shall be hot dipped galvanized steel; or steel with a 
proprietary rust inhibiting coating. Utilize minimum #12 diameter screws where ever possible;  
nails if used, shall have annular ring shanks. Do not use “dry-wall” screws to assemble roof 
related wood blocking. Anchors bolts shall have be formed of 1/2 inch diameter steel. Drilled 
anchors shall have 1/4 inch diameter shanks.   

2.7 METAL FRAMING ANCHORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following 
provide products by one of the following available manufacturers offering products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Cleveland Steel Specialty Co. 
2. KC Metals Products, Inc. 
3. Phoenix Metal products, Inc. 
4. Simpson Strong-Tie Co., Inc. 
5. USP Structural Connectors. 

B. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer that meet or exceed those indicated.  Manufacturer's published values shall be 
determined from empirical data or by rational engineering analysis and demonstrated by 
comprehensive testing performed by a qualified independent testing agency. 

C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 
G60 coating designation. 

1. Use for interior locations unless otherwise indicated. 

D. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-
strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B 
(HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

2.8 MISCELLANEOUS MATERIALS 

A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill 
sealer; 1-inch nominal thickness, compressible to 1/32 inch; selected from manufacturer's 
standard widths to suit width of sill members indicated. 

B. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to suit width of sill members indicated. 

C. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, butyl 
rubber or rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum 
foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 
mm). 

D. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying 
with ASTM D 3498 that is approved for use indicated by adhesive manufacturer. 

http://www.specagent.com/LookUp/?uid=123456798959&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798960&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798962&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798963&mf=04&src=wd


NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

ROUGH CARPENTRY 06 10 00 - 6 of 8 
 

1. Adhesives shall have a VOC content of 70 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate furring, nailers, blocking, grounds, and similar supports to comply with requirements for 
attaching other construction. 

B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

C. Framing with Engineered Wood Products:  Install engineered wood products to comply with 
manufacturer's written instructions. 

D. Install fire-retardant treated plywood backing panels with classification marking of testing 
agency exposed to view. 

E. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written 
instructions.  Install fasteners through each fastener hole. 

F. Do not splice structural members between supports unless otherwise indicated. 

G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

H. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. NES NER-272 for power-driven fasteners. 

2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

 

J. Roof Blocking: 

1.  Stagger joints in built up assemblies at least 2 feet to obtain maximum strength.  Provide 
the appropriate shapes needed and adjust wood members to suit existing conditions for 
full bearing and secure attachment.  Discard defective material, and pieces which are too 
small, and fabricate the work with a minimum of joints and an optimum joint arrangement. 

2.  Securely attach roof blocking to resist a pull of 275 pounds per lineal foot in any direction.  
Countersink all fasteners flush.  
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3.  Space fasteners to achieve adequate holding power, generally as follows: 
a.  Anchor bolts embedded in concrete, anchors drilled into concrete or masonry, screws 

into a steel deck or structural steel member, or screws into wood framing: 12 inches 
on center. 

  b.  Nails into wood:  8 inches on center. 
  c.  Install two rows of fasteners on blocking wider than 5 inches. 

4.     Install blocking neatly scribed and cut to fit within 1/4 inch of adjoining materials.  Install 
blocking, shims and similar supports for the proper attachment of subsequent work. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes 
sufficiently wet that moisture content exceeds that specified, apply EPA-registered borate 
treatment.  Apply borate solution by spraying to comply with EPA-registered label. 

C. Do not allow roof blocking to get wet while stored or during installation; remove and replace any 
roof related blocking that gets wet.  

3.3     WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 

 
 

END OF SECTION 06 10 00 
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SECTION 06 16 00 - SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of sheathing as shown on the schedules, 
keynotes, drawings, as specified herein, and as may be required by conditions and authorities 
having jurisdiction, including, but not limited to, the following:  

1. Wall sheathing. 
2. Roof sheathing. 
3. Fasteners. 
4. Sheathing joint and penetration treatment. 

B. Related Requirements: 

1. Division 06 "Rough Carpentry". 
2. Division 07 “Thermal and Moisture Protection” 
3. Division 07 “EPDM Roofing” 

C. FOR ROOF SHEATHING, REFER TO SPECIFICATION SECTION 07 53 23. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements.  Indicate 
type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements.  Include 
physical properties of treated materials. 

3. For fire-retardant treatments, include physical properties of treated plywood both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D 5516. 

4. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site. 

5. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For following products, from ICC-ES: 

1. Preservative-treated plywood. 
2. Fire-retardant-treated plywood. 

 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction 
that periodically performs inspections to verify that the material bearing the classification 
marking is representative of the material tested. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation.  
Protect sheathing from weather by covering with waterproof sheeting, securely anchored.  
Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide 
materials and construction identical to those of assemblies tested for fire resistance per 
ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction. 

1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance 
Directory." 

2.2 WOOD PANEL PRODUCTS 

A. Certified Wood:  For the following wood products, provide materials produced from wood 
obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-
01-001, "FSC Principles and Criteria for Forest Stewardship": 

1. Plywood. 
2. Particleboard underlayment. 
3. Hardboard underlayment. 

B. Plywood:  Either DOC PS 1 or DOC PS 2 unless otherwise indicated. 

C. Thickness:  As needed to comply with requirements specified, but not less than thickness 
indicated. 
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D. Factory mark panels to indicate compliance with applicable standard. 

2.3 PRESERVATIVE-TREATED PLYWOOD 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium. 

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 
authorities having jurisdiction. 

C. Application:  Treat items indicated on Drawings and plywood in contact with masonry or 
concrete or used with roofing, flashing, vapor barriers, and waterproofing. 

2.4 FIRE-RETARDANT-TREATED PLYWOOD 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article that are acceptable to authorities having jurisdiction and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Plywood by Pressure Process:  Products with a flame-spread index of 
25 or less when tested according to ASTM E 84, and with no evidence of significant progressive 
combustion when the test is extended an additional 20 minutes, and with the flame front not 
extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during 
the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 
2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-

retardant-treated plywood by pressure process after being subjected to accelerated 
weathering according to ASTM D 2898.  Use for exterior locations and where indicated. 

3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where 
exterior type is not indicated. 

4. Design Value Adjustment Factors:  Treated lumber plywood shall be tested according 
ASTM D 5516 and design value adjustment factors shall be calculated according to 
ASTM D 6305.  Span ratings after treatment shall be not less than span ratings 
specified.  For roof sheathing and where high-temperature fire-retardant treatment is 
indicated, span ratings for temperatures up to 170 deg F (76 deg C) shall be not less than 
span ratings specified. 

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent.  Do not use 
material that is warped or does not comply with requirements for untreated material. 

D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified testing 
agency. 
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E. Application:  Treat plywood indicated on Drawings, and the following: 

1. Roof and wall sheathing within 48 inches (1220 mm) of fire walls. 
2. Roof sheathing. 

a. Refer to Specification Section 07 53 23 for Gypsum Roof Sheathing. Plywood 
sheathing may be considered by Architect’s Roofing Consultant. Acceptance will 
depend on condition.  

2.5 WALL SHEATHING 

A. Glass-Mat Gypsum Wall Sheathing:  ASTM C 1177/1177M. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. CertainTeed Corporation; GlasRoc. 
b. G-P Gypsum Corporation; Dens-Glass Gold. 
c. National Gypsum Company; Gold Bond e(2)XP. 
d. Temple-Inland Inc.; GreenGlass 
e. United States Gypsum Co.; Securock. 

2. Type and Thickness:  Type X, 5/8 inch (15.9 mm) thick. 
3. Size:  48 by 96 inches (1219 by 2438 mm) for vertical installation. 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 

1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing:  ASTM C 954, 
except with wafer heads and reamer wings, length as recommended by screw manufacturer for 
material being fastened. 

1. For wall and roof sheathing panels, provide screws with organic-polymer or other 
corrosion-protective coating having a salt-spray resistance of more than 800 hours 
according to ASTM B 117. 

F. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing:  Steel drill screws, in 
length recommended by sheathing manufacturer for thickness of sheathing to be attached, with 
organic-polymer or other corrosion-protective coating having a salt-spray resistance of more 
than 800 hours according to ASTM B 117. 

http://www.specagent.com/LookUp/?ulid=1591&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824910&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824911&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824913&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824914&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824915&mf=04&src=wd
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1. For steel framing less than 0.0329 inch (0.835 mm) thick, use screws that comply with 
ASTM C 1002. 

2. For steel framing from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick, use screws that 
comply with ASTM C 954. 

2.7 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS 

A. Sealant for Glass-Mat Gypsum Sheathing:  Elastomeric, medium-modulus, neutral-curing 
silicone joint sealant compatible with joint substrates formed by gypsum sheathing and other 
materials, recommended by sheathing manufacturer for application indicated and complying 
with requirements for elastomeric sealants specified in Section 079200 "Joint Sealants." 

2.8 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with APA AFG-01 or 
ASTM D 3498 that is approved for use with type of construction panel indicated by 
manufacturers of both adhesives and panels. 

1. Adhesives shall have a VOC content of 70  g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement.  Arrange joints so that pieces 
do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code." 

D. Use common wire nails unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections.  Install fasteners without splitting wood. 

E. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so 
these materials are installed in sequence and manner that prevent exterior moisture from 
passing through completed assembly. 

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 
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G. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast. 

3.2 GYPSUM SHEATHING INSTALLATION 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to cold-formed metal framing with screws. 
2. Install boards with a 3/8-inch (9.5-mm) gap where non-load-bearing construction abuts 

structural elements. 
3. Install boards with a 1/4-inch (6.4-mm) gap where they abut masonry or similar materials 

that might retain moisture, to prevent wicking. 

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing. 

C. Horizontal Installation:  Install sheathing with V-grooved edge down and tongue edge up.  
Interlock tongue with groove to bring long edges in contact with edges of adjacent boards 
without forcing.  Abut ends of boards over centers of studs, and stagger end joints of adjacent 
boards not less than one stud spacing.  Attach boards at perimeter and within field of board to 
each steel stud. 

1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum of 3/8 
inch (9.5 mm) from edges and ends of boards. 

D. Vertical Installation:  Install board vertical edges centered over studs.  Abut ends and edges of 
each board with those of adjacent boards.  Attach boards at perimeter and within field of board 
to each stud. 

1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum of 3/8 
inch (9.5 mm) from edges and ends of boards. 

E. Seal sheathing joints according to sheathing manufacturer's written instructions. 

1. Apply elastomeric sealant to joints and fasteners and trowel flat.  Apply sufficient amount 
of sealant to completely cover joints and fasteners after troweling.  Seal other 
penetrations and openings. 

2. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and 
trowel silicone emulsion sealant to embed entire face of tape in sealant.  Apply sealant to 
exposed fasteners with a trowel so fasteners are completely covered.  Seal other 
penetrations and openings. 

3.3 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
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SECTION 06 40 23 - INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. A. This Section includes the following: 
1. Custom built wood cabinets (casework). 
2. Custom built plastic-laminate-covered cabinets (plastic-covered casework). 
3. Plastic laminate countertops. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Division 6 Section "Rough Carpentry" for exposed framing and for furring, blocking, shims, 

and miscellaneous concealed interior woodwork. 
2. Division 6 Section "Finish Carpentry" for interior carpentry exposed to view that is not 

specified in this Section. 
3. Division 9 Section "Painting" for field finishing of installed interior architectural woodwork. 
4. Division 12 Section “Special Casework and Laboratory Equipment” for special casework 

and epoxy resin countertops. (NOT USED) 

1.3 DEFINITIONS 

A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for 
installing woodwork items unless concealed within other construction prior to woodwork 
installation. 

1.4 SUBMITTALS 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections. 

B. Product data for each type of product and process specified and incorporated into items of 
architectural woodwork during fabrication, finishing, and installation. 

C. Shop drawings showing location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 
1. Show locations and sizes of furring, blocking, and hanging strips, including concealed 

blocking and reinforcing specified in other Sections. 
2. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap 

dispensers, and other items installed in architectural woodwork. 
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D. Samples for initial selection of the following in the form of manufacturer's color charts consisting 
of actual units or sections of units showing the full range of colors, textures, and patterns available 
for each type of material indicated. 
1. Shop-applied transparent finishes. 
2. Plastic laminates. 

E. Samples for verification of the following: 
1. Lumber with transparent finish, 50 sq. in., for each species and cut, finished on one side 

and one edge. 
2. Laminate-clad panel products, 8 by 10 inches, for each type, color, pattern, and surface 

finish, with separate samples of unfaced panel product used for core. 
3. Solid laboratory countertop materials, 6 inches square. 
4. Exposed cabinet hardware, one unit for each type and finish. 

F. Product certificates signed by woodwork fabricator certifying that products comply with specified 
requirements. 

G. Qualification data for firms and persons specified in the "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with project 
names and addresses, names and addresses of architects and owners, and other information 
specified. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Firm experienced in producing architectural woodwork similar to that 
indicated for this Project and with a record of successful in-service performance, as well as 
sufficient production capacity to produce required units without delaying the Work. 

B. Installer Qualifications:  Arrange for interior architectural woodwork installation by a firm that can 
demonstrate successful experience in installing architectural woodwork items similar in type and 
quality to those required for this Project. 

C. Quality Standard:  Except as otherwise indicated, comply with the following standard: 
1. AWI Quality Standard:  "Architectural Woodwork Quality Standards" of the Architectural 

Woodwork Institute for grades of interior architectural woodwork, construction, finishes, 
and other requirements. 

a. Provide AWI Certification Labels or Certificates of Compliance indicating that 
woodwork meets requirements of grades specified. 

2. The Contract Documents contain selections chosen from options in the Quality Standard 
as well as additional requirements beyond those of the Quality Standard.  Comply with 
such selections and requirements in addition to the Quality Standard. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect woodwork during transit, delivery, storage, and handling to prevent damage, soilage, and 
deterioration. 

B. Do not deliver woodwork until painting and similar operations that could damage, soil, or 
deteriorate woodwork have been completed in installation areas.  If woodwork must be stored in 
other than installation areas, store only in areas whose environmental conditions meet 
requirements specified in "Project Conditions." 
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1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet-work 
is completed, and HVAC system is operating and will maintain temperature and relative humidity 
at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Where woodwork is indicated to be fitted to other construction, check actual 
dimensions of other construction by accurate field measurements before fabrication, and show 
recorded measurements on final shop drawings.  Coordinate fabrication schedule with 
construction progress to avoid delaying the Work. 
1. Verify locations of concealed framing, blocking, reinforcements, and furring that support 

woodwork by accurate field measurements before being enclosed.  Record measurements 
on final shop drawings. 

2. Where field measurements cannot be made without delaying the Work, guarantee 
dimensions and proceed with fabricating woodwork without field measurements.  Provide 
allowance for trimming at site and coordinate construction to ensure that actual dimensions 
correspond to guaranteed dimensions. 

1.8 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related 
units of Work specified in other Sections to ensure that interior architectural woodwork can be 
supported and installed as indicated. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide materials that comply with requirements of the AWI quality standard for each 
type of woodwork and quality grade indicated and, where the following products are part of interior 
woodwork, with requirements of the referenced product standards that apply to product 
characteristics indicated: 

B. Lumber:  DOC PS 20 and the following grading rules: 
1. NeLMA:  Northeastern Lumber Manufacturers' Association, "Standard Grading Rules for 

Northeastern Lumber." 
2. NLGA:  National Lumber Grades Authority, "Standard Grading Rules for Canadian 

Lumber." 

C. Factory mark each piece of lumber with grade stamp of inspection agency indicating grade, 
species, moisture content at time of surfacing, and mill. 
1. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade stamp 

and provide certificates of grade compliance issued by inspection agency. 

D. Hardboard:  AHA A135.4.  

E. MDF:  ANSI A208.2, Grade 130 made with binder containing no urea-formaldehyde resin. 

F. Particleboard:  ANSI A208.1, Grade M-2, made with binder containing no urea-formaldehyde 
resin. 
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G. Melamine-Faced Particleboard:  Particleboard complying with ANSI A208.1, Grade M-2, finished 
on both faces with thermally fused, melamine-impregnated decorative paper and complying with 
requirements of NEMA LD3, Grade VGL, for test methods 3.3, 3.4, 3.6, 3.8, and 3.10. 
1. Color:  White.  

H. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated, or if not indicated, as 
required by woodwork quality standard. 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

high-pressure decorative laminates that may be incorporated in the Work include, but are 
not limited to, the following: 
a. Wilsonart 
b. Formica Corporation. 
c. Laminart. 
d. Nevamar Corp. 
e. Pioneer Plastics Corp. 
f. Westinghouse Electric Corp.; Specialty Products Div. 
g. Ralph Wilson Plastics Co. 

I. Adhesive for Bonding Plastic Laminate:  Contact cement. 

J. Adhesive for Bonding Plastic Laminate:  Aliphatic resin. 

2.2 CABINET HARDWARE AND ACCESSORY MATERIALS 

A. General:  Manufacturer's standard units complying with ANSI A156.9, of type, material, size, and 
finish as selected from manufacturer's standard choices. 
1. Exposed Hardware Finishes:  For exposed hardware, provide manufacturer’s standard 

satin finished or brushed aluminum. 

B. Hardware Standard:  Comply with BHMA A156.9 for items indicated by reference to BHMA 
numbers or referenced to this standard. 

C. For concealed hardware provide manufacturer's standard finish that complies with product class 
requirements of BHMA A156.9. 

D. Clear, Tempered Float Glass for Doors:  ASTM C 1048, Kind FT, Condition A, Type I, Class 1, 
Quality q3; manufactured by horizontal (roller hearth) process, with exposed edges seamed 
before tempering, 6 mm thick, unless otherwise indicated. 

E. Clear, Tempered Float Glass for Shelves:  ASTM C 1048, Kind FT, Condition A, Type I, Class 1, 
Quality q3; with exposed edges seamed before tempering, 6 mm thick, unless otherwise 
indicated. 

 
2.3 INSTALLATION MATERIALS 

 
A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln dried to less 

than 15 percent moisture content. 
 
B. Screws:  Select material, type, size, and finish required for each use.  Comply with ASME B18.6.1 

for applicable requirements. 
 
1. For metal framing supports, provide screws as recommended by metal-framing 

manufacturer. 
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C. Nails:  Select material, type, size, and finish required for each use.  Comply with FS FF-N-105 for 
applicable requirements. 

 
D. Anchors:  Select material, type, size, and finish required for each substrate for secure anchorage.  

Provide nonferrous metal or hot-dip galvanized anchors and inserts on inside face of exterior 
walls and elsewhere as required for corrosion resistance.  Provide toothed steel or lead expansion 
bolt devices for drilled-in-place anchors. 

 
2.4 FABRICATION, GENERAL 

 
A. Interior Woodwork Grade:  Provide interior woodwork complying with the referenced quality 

standard and of the following grade: 
1. Grade:  Custom. 

 
B. Wood Moisture Content:  Comply with requirements of referenced quality standard for wood 

moisture content in relation to relative humidity conditions existing during time of fabrication and 
in installation areas. 

 
C. Fabricate woodwork to dimensions, profiles, and details indicated.  Ease edges to radius indicated 

for the following: 
 
1. Corners of cabinets and edges of solid-wood (lumber) members 3/4 inch thick or less:  1/16 

inch. 
2. Edges of rails and similar members more than 3/4 inch thick:  1/8 inch. 
3. Corners of cabinets and edges of solid-wood (lumber) members and rails:  1/16 inch. 

 
D. Complete fabrication, including assembly, finishing, and hardware application, before shipment 

to Project site to maximum extent possible.  Disassemble components only as necessary for 
shipment and installation.  Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting. 

 
E. Shop-cut openings, to maximum extent possible, to receive hardware, appliances, plumbing 

fixtures, electrical work, and similar items.  Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings.  Smooth edges of 
cutouts and, where located in countertops and similar exposures, seal edges with a water-
resistant coating. 

 
F. Install glass to comply with applicable requirements of Division 8 Section "Glazing" and of FGMA 

"Glazing Manual."  For glass in wood frames, secure glass with removable stops. 
 
2.5 WOOD CABINETS (CASEWORK) WITH TRANSPARENT FINISH 

 
A. Quality Standard:  Comply with AWI Section 400 requirements for wood cabinets.  Joints of 

cabinets shall be multiple doweled, glued and screwed, with full frame top and solid bottom. 
 
1. Grade:  Custom. 

 
 
B. AWI Type of Cabinet Construction:  Reveal overlay. 
 
C. Wood Species for Exposed Surfaces:  Red oak, rift sawn/cut, unless noted otherwise. 

1. Matching of Veneer Leaves:  Slip match. 
2. Veneer Matching Within Panel Face:  Balance match. 

 
D. Semiexposed Surfaces:  Provide surface materials indicated below: 
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1. Surfaces Other than Drawer Bodies:  Match species and cut indicated for exposed 

surfaces. 
2. Drawer Sides and Backs:  Solid hardwood lumber, same species indicated for exposed 

surfaces, shop finished. 
3. Drawer Bottoms:  ¼ inch tempered hardboard. 

 
2.6 PLASTIC LAMINATE FACE CASEWORK 

 
A. Face Style:  Reveal overlay. 
 
B. Face Frame: 1-by-1-5/8-inch solid wood frame rails and stiles with glued mortise and tenon joints. 
 
C. Concealed Surfaces:  Sound and dry solid wood, plywood, or particleboard without defects 

affecting strength, utility, or stability. 
 
D. Sides, Dividers, Tops, Bottoms, Shelves, and Stretchers:  Plastic laminate GP 28 on 1/2-inch-

thick particleboard.  Provide stretchers for top of base cabinet. 
 
E. Back Panels: 1/4-inch-thick hardboard with thermoset decorative panels on interior surfaces 

fastened to rear edge of end panels and to top and bottom rails. 
 
F. Exposed Edge Treatment:  Edge doors and drawer fronts with 3mm PVC edge banding. Color 

and finish to match plastic laminate of exposed faces. 
 
G. Semi-Exposed Edge Treatment:  Edge top of drawer body with high-impact plastic tee edging.  

Edge remaining casework surfaces with plastic laminate GP 28 matching adjoining plastic 
laminate in color, pattern, and finish. 

 
H. Doors, Drawer Fronts, Fixed Panels, Toeboards, and Ends:  Plastic laminate meeting NEMA 

GP 28 standard for vertical grade on 3/4-inch-thick particleboard. 
 
I. Drawers:  Fabricate with front, bottom, and back rabbeted in sides and secured with glue and 

mechanical fasteners as follows: 
1. Subfronts, Sides, and Backs: 1/2-inch-thick particleboard. 
2. Bottoms:  Not less than 1/2-inch-thick particleboard. 
3. Drawer Suspension:  Provide for a minimum capacity of 75 lbf, with twin-track, side-

mounted, drawer-glide suspension with nylon rollers.  Provide self-closing feature and 
positive stop. 

 
J. Joinery:  Rabbet backs flush into end panels and secure with concealed mechanical fasteners.  

Connect tops and bottoms of wall cabinets and bottoms and stretchers of base cabinets to ends 
and dividers with mechanical fasteners.  Rabbet tops, bottoms, and backs into end panels. 

 
2.7 COUNTERTOPS, PLASTIC LAMINATE 

 
A. General:  Comply with ANSI A161.2. 

 
1. Solid color plastic laminate. 

 
B. Plastic Laminate Substrate:  Comply with ASTM D 1037. 

 
1. Particleboard:  Comply with ANSI A208.1, 45-lb/cu. ft. density, not less than 3/4 inch thick. 
2. Medium-Density Fiberboard:  Comply with ANSI A208.2, not less than 3/4 inch thick. 
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C. Plastic Laminate Substrate for Countertop with Sink:  Exterior grade plywood or phenolic resin 
particleboard complying with ASTM D 1037. 

 
D. Backer Sheet:  Provide BK 20 backer sheet wherever the unsupported countertop area exceeds 

4 sq. ft. and substrate is 3/4 inch thick; 6 sq. ft. and substrate is 1 inch thick; 8 sq. ft. and substrate 
is 1-1/8 inch or thicker. 

 
E. Countertop, Backsplash, and Endsplash Plastic Laminate:  NEMA GP 50 standard. 
 
F. Configuration:  Provide countertops with the following front style, cove, and backsplash style: 

 
1. Front Style:  Self-edge. 
2. Cove:  Applied. 
3. Backsplash and Endsplash Style:  Square edge without scribe. 

 
2.8 SHOP FINISHING OF WOOD CABINETS FOR TRANSPARENT FINISH 

 
A. Quality Standard:  Comply with AWI Section 1500, unless otherwise indicated. 

 
1. Grade:  Provide finishes of same grades as items to be finished. 

 
B. General:  The entire finish of wood cabinets is specified in this Section, regardless of whether 

shop applied or applied after installation. 
1. Shop Finishing:  To the greatest extent possible, finish cabinets at the fabrication shop.  

Defer only final touch up, cleaning, and polishing until after installation. 
 
C. Preparations for Finishing:  Comply with referenced quality standard for sanding, filling 

countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural woodwork, as applicable to each unit of work. 
 
1. Backpriming:  Apply one coat of sealer or primer compatible with finish coats to concealed 

surfaces of woodwork, including backs of trim, cabinets, paneling, and ornamental work 
and the underside of countertops.  Apply 2 coats to back of paneling.  Concealed surfaces 
of plastic laminate-clad woodwork do not require backpriming when surfaced with plastic 
laminate or thermoset decorative overlay. 

 
D. Open Finish for Open-Grain Woods:  Do not apply filler to open-grain woods. 
 
E. Transparent Finish:  Comply with requirements indicated below for grade, finish system, staining, 

and sheen, with sheen measured on 60-degree gloss meter per ASTM D 523. 
 
1. Grade:  Custom. 
2. AWI Finish System TR-4:  Conversion varnish. 
3. Staining:  None required. 
4. Sheen:  Semigloss 55-75 gloss units. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Condition woodwork to average prevailing humidity conditions in installation areas before 
installing. 
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B. Before installing architectural woodwork, examine shop-fabricated work for completion and 
complete work as required, including back priming and removal of packing. 

3.2 INSTALLATION 

A. Quality Standard:  Install woodwork to comply with AWI Section 1700 for the same grade specified 
in Part 2 of this Section for type of woodwork involved. 

B. Install woodwork plumb, level, true, and straight with no distortions.  Shim as required with 
concealed shims.  Install to a tolerance of 1/8 inch in 96 inches 

C. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces or repair damaged finish at 
cuts. 

D. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure to 
grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing as 
required for complete installation.  Use fine finishing nails for exposed nailing, countersunk and 
filled flush with woodwork and matching final finish where transparent finish is indicated. 

E. Cabinets:  Install without distortion so that doors and drawers fit openings properly and are 
accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete the installation of hardware and accessory items as indicated. 
1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a 

straight line. 
2. Maintain veneer sequence matching of cabinets with transparent finish. 

F. Tops:  Anchor securely to base units and other support systems as indicated.  Calk space between 
backsplash and wall with specified sealant. 
1. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from 

a straight line. 

G. Complete the finishing work specified in this Section to the extent not completed at shop or before 
installation of woodwork.  Fill nail holes with matching filler where exposed.  Apply specified finish 
coats, including stains and paste fillers if any, to exposed surfaces where only sealer/prime coats 
were applied in the shop. 

H. Refer to Division 9 Sections for final finishing of installed architectural woodwork. 

3.3 ADJUSTING AND CLEANING 

A.  Repair damaged and defective woodwork where possible to eliminate functional and visual 
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to 
restore damaged or soiled areas. 
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3.4 PROTECTION 

A. Provide final protection and maintain conditions in a manner acceptable to fabricator and Installer 
that ensures that woodwork is without damage or deterioration at the time of Substantial 
Completion. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Division 01. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

3.6 CABINET HARDWARE AND ACCESSORY SCHEDULE 
 

A. BHMA numbers are used below to designate hardware requirements, except as otherwise 
indicated. 

B. Butt Hinges:  2-3/4-inch, 5-knuckle steel hinges made from 0.095-inch-thick metal, and as follows: 
1. Semiconcealed Hinges for Overlay Doors:  B01521. 
2. Rockford Process Control- #IH-375-26D 
3. Dull Chrome 

 

C. Pulls:  Contemporary Aluminum Edge Pull. 
1. Richelieu Hardware-Contemporary Edge Pull, 9595 -7 9/16” 
2. Stainless steel 

D. Catches:  As follows: 
1. Magnetic Catches:  B03141. 
2. Push-in Magnetic Catches:  B03131. 
3. Friction Catches:  B03033. 
4. Ball Friction Catches:  B03013. 

E. Adjustable Shelf Standards:  B04071. 
1. Shelf Rests for Standards:  B04081. 
2. KV or equal -Heavy-duty stainless-steel single slotted adjustable shelf brackets and 

fasteners and shelf rests 
 

F. Drawer Suspension:  Epoxy coated self-closing drawer slides with nylon rollers, 2 stage positive 
stops, and rated for the following loads: 
1. Drawer Slides:  75 lbf. 
2. Self-closing  

G. Door Locks:  E07121. (ALL DOORS) 

H. Drawer Locks:  E07041. (ALL DRAWERS) 
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SECTION 07 13 26 SELF-ADHERING SHEET WATERPROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of Self-Adhering Sheet Waterproofing for the project and consists of the provision 
of all plant, materials, labor and equipment and the like necessary and/or required for the 
complete execution of all Self-Adhering Sheet Waterproofing as required by schedules, 
keynotes and drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction including, but not limited to the following: 

1. Modified bituminous sheet (below grade at outside face of foundations walls), 
2. Bonded HDPE sheet for vertical applications. 
3. Synthetic plastic hydrophilic expanding concrete water-stop. 

B. Related Requirements: 
1. Division 03 Concrete 
2. Division 04 Masonry 
3. Division 07 Thermal and Moisture Protection 
4. Division 08 Openings 

1.3 PREINSTALLATION MEETINGS 

A. Pre-installation Conference:  Conduct conference at Project site. 

1. Review weather barrier requirements including surface preparation, substrate condition 
and pretreatment, minimum curing period, forecasted weather conditions, special details 
and sheet flashings, installation procedures, testing and inspection procedures, and 
protection and repairs. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, and tested physical and performance 
properties. 

2. Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate. 
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B. Shop Drawings:  Show locations and extent of sheet waterproofing and details of substrate 
joints and cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with 
adjoining waterproofing, and other termination conditions. 

C. Samples:  For each exposed product and for each color and texture specified, including the 
following products: 

1. Mockup for each type of sheet waterproofing. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Field quality-control reports. 

C. Sample Warranties:  For special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by waterproofing manufacturer. 

B. Mockups:  Build mockups to verify selections made under Sample submittals and to set quality 
standards for installation. 

1. Build for each typical waterproofing installation including accessories to demonstrate 
surface preparation, crack and joint treatment, corner treatment, and protection. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate 
temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a 
damp or wet substrate. 

1. Do not apply waterproofing in snow, rain, fog, or mist. 

B. Maintain adequate ventilation during preparation and application of waterproofing materials. 

1.8 WARRANTY 

A. Manufacturer's Warranty:  Manufacturer's standard materials-only warranty in which 
manufacturer agrees to furnish replacement waterproofing material for waterproofing that does 
not comply with requirements or that fails to remain watertight within specified warranty period. 
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1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Source Limitations for Waterproofing System:  Obtain waterproofing materials an protection 
course, and molded-sheet drainage panels from single source from single manufacturer. 

2.2 MANUFACTURERS 

A. Basis of Design: CCW MiraDRI 860/861 Sheet Membrane Waterproofing as manufactured by 
Carlisle Coatings and Waterproofing Incorporated, 900 Hensley Lane, Wylie, Texas 75098, 
Phone: (800) 527-7092 Fax: (972) 442-0076. 

B. Other products, as approved by Architect 

1. CETCO Building Materials Group, a subsidiary of AMCOL International Corp;  

2. Envirosheet., Meadows, W.R.,Inc; SealTight Mel-Rol. 

2.3 PRODUCTS 
A.       Self-Adhesive Sheet Membrane Waterproofing: Shall be CCW MiraDRI 
860/861consisting of a 56 mil rubberized asphalt membrane laminated to 4 mil cross-laminated 
polyethylene film, and shall meet or exceed the following requirements: 

1.       Tensile Strength: 325 psi minimum, ASTM D 412 
2.       Ultimate Elongation: 350% minimum, ASTM D 412 
3.       Puncture Resistance: 60 lbs. minimum, ASTM E 154 
4.       Permeance: 0.05 Perm maximum, ASTM E 96 (B) 
5.       Low Temperature Flexibility: Unaffected at -45oF, ASTM D 1970, 1" mandrel 
6.       Tensile to Film: 5000 psi, ASTM D 882 
7.       Thickness: 60 mils, ASTM D 3767 
8.       Hydrostatic Head: 230 ft., ASTM D 751 
9.       Water Absorption: 0.1% by wt., ASTM D 570 

 
B.       For application temperatures between 25 and 65oF, use CCW-861 Sheet Membrane and 
CCW- 

702. For application temperatures above 40°F use CCW MiraDRI 860 sheet mem-
brane and 
CCW-702, CCW-714 primer, or CCW-AWP. 

2.4 ACCESSORY PRODUCTS 

A. Surface Primer: Shall be CCW-702LV Solvent-Based Contact Adhesive, 702WB or Cav-
Grip. B.  

http://www.specagent.com/LookUp/?uid=123456886016&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456886020&mf=04&src=wd
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B. Mastic: Shall be CCW-704 Mastic. 

C. Sealants: Shall be CCW-703 Vertical Grade Liquiseal7 Membrane, one component 
approved sealant by CCW, CCW-201 two-component Polyurethane Sealant or CCW LM-
800XL 

D. Backing Rod: Shall be closed-cell polyethylene foam rod. 

E. Protection Course: Shall be CCW Protection Board-H or CCW 300H for horizontal surfaces 
or CCW Protection Board-V or CCW 200V for vertical surfaces. 

F. Drainage Composite: Shall be CCW MiraDRAIN 6200  as recommended by the 
manufacturer for each condition. 

G. Perimeter Drainage System: Where required shall be CCW QuickDRAIN™. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before any waterproofing work is started the waterproofing applicator shall thoroughly examine 
all surfaces for any deficiencies. Should any deficiencies exist, the architect, owner, or general 
contractor shall be notified in writing and corrections made. 

B. Condition of Concrete Surfaces: 
1.  The concrete surfaces shall be of sound structural grade and shall have a smooth 

finish, free of fins, ridges, protrusions, rough spalled areas, loose aggregate, ex-
posed course aggregate, voids or entrained air holes.  Rough surfaces shall re-
ceive a well-adhered parget coat. 

2.  Concrete shall be cured by water curing method.  Any curing compounds must be 
of the pure sodium silicate type and be approved by the Carlisle representative. 

3.       Concrete shall be cured at least 7 days and shall be sloped for proper drainage. 
4.  Voids, rock pockets and excessively rough surfaces shall be repaired with ap-

proved non- shrink grout or ground to match the unrepaired areas. 
5.  Two-stage drains shall have a minimum 3 inch flange and be installed with the 

flange flush and level with the concrete surface. 
6.       Surfaces at cold joints shall be on the same plane. 

3.2 SURFACE PREPARATION 

A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide 
clean, dust-free, and dry substrates for waterproofing application. The concrete surface must 
be thoroughly clean, dry and free from any surface contaminates or cleaning residue that 
may harmfully affect the adhesion of the membrane. 

B. Install a 3/4" face, 45 degree cant of CCW-201 Polyurethane Sealant or CCW LM-800XL at all 
angle changes and inside corners including penetrations through the deck, walls, curbs, etc.  
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C. All cracks over 1/16" in width and all moving cracks under 1/16" in width shall be routed out 
to 1/4" minimum in width and depth and filled flush with an approved sealant by CCW or CCW-
201 polyurethane sealant. 

D. All expansion joints less than 1" wide shall be cleaned, primed, fitted with a backing rod 
and caulked with CCW-201 Polyurethane Sealant. For larger joints, contact Carlisle 
representative. 

E. Allow all sealant to cure at least overnight. 

F. Stir Primer. Apply a thin film of primer 10" wide, centered over sealed cracks and joints, 
hairline cracks, and cold joints.  Apply primer 8" on each side of all corners.  Prime concrete 
around drain flanges.  Allow primer to dry per manufacturer=s recommendations. 

G.  Install an 8" wide strip of CCW MiraDRI 860/861centered over joints and cracks.  Install a 
12" wide strip of CCW MiraDRI 860/861centered over the axis of all corners. 

H. Terminate  membrane  around  drains  per CCW  MiraDRI  860 series  details.  Terminate  
the membrane under the clamping ring. Seal all edges with CCW-704 Mastic. Do not interfere 
with weep holes. 

3.3 MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION 

A. Priming: Clean surfaces to remove residual dust before priming.  Stir primer.  Apply by spray 
or roller at a rate recommended by manufacturer.    Allow to dry per manufacturer=s 
recommendation. 

B. Horizontal surfaces: Install sheet membrane from low to high point, so that laps will shed 
water. Overlap edge seams 2½”, end laps 5".  Stagger end seams.  Roll in place with an 
18 to 24" wide, 100 lb. (min.) resilient roller. Ensure that all laps are firmly adhered and that 
there are no gaps or fishmouths. 

C. Vertical Surfaces: Apply in lengths of 8' or less.  Overlap edge seams 2½”.  On walls over 
8' high, apply in 8' sections, starting at the lowest point with the higher section overlapping 
the lower section 5".  Roll in place using firm pressure with a hand roller. 

D. Terminations: Consult Carlisle 860-9 Details for proper terminations.   Roll terminating 
edges firmly.  Apply CCW-704 mastic to all terminations and >T= joints. Apply CCW-704 
Mastic or CCW-703-V Liquiseal to laps at angle changes, extending 9" in each direction. 

3.4 INTEGRITY TESTING 

A. Test is required for all expanded warranties beyond the standard material warranty of 
horizontal applications. 

B. The test can be done with Electronic Vector Mapping or flood testing.  Flood testing requires 
2” minimum head of water for a period of 24 hours 
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3.5 PROTECTION COURSE 

A. VERTICAL APPLICATION: Install CCW QuickDRAIN Perimeter Drainage System as the first 
course of drainage composite immediately after membrane has been installed on vertical 
surfaces.  Install CCW MiraDRAIN Drainage Composite (consult CCW for recommendation), 
CCW Protection Board-V Protection Course or CCW 200V on remainder.  Stop drainage 
composite 6" below final grade level. 

B. HORIZONTAL APPLICATION: Install CCW MiraDRAIN  Drainage  Composite  (consult 
CCW for recommendation)  or CCW Protection  Board-H  Protection  Course  or CCW  
300HV  immediately  after  flood  testing  on horizontal surfaces.  If flood testing is delayed, 
install a temporary covering to protect the CCW MiraDRI 860/861membrane from damage by 
other trades. 

3.6 PROTECTION, REPAIR, AND CLEANING 

A. Do not permit foot or vehicular traffic on unprotected membrane. 

B. Protect waterproofing from damage and wear during remainder of construction period from 
damage due to UV light, harmful weather exposures, physical abuse, and other causes.  
Provide temporary coverings where insulation is subject to abuse and cannot be concealed and 
protected by permanent construction immediately after installation. 

C. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair 
substrates, reapply waterproofing, and repair sheet flashings. 

D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 07 13 26 
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SECTION 07 21 00 - THERMAL INSULATION  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
Thermal Insulation for the project.  The work performed under this Section consists of the 
provision of all plant, materials, labor and equipment and the like necessary and/or required for 
the complete execution of all Thermal Insulation as required by the this section, schedules, 
keynotes and drawings including, but not limited to the following: 

1. Foam-plastic board insulation. 
2. Mineral-wool blanket insulation. 
3. Glass fiber blanket insulation. 
4. Sprayed polyurethane foam insulation 

B. Related Requirements: 

1. Division 04 “Masonry” 
2. Division 07 “Thermal and Moisture Protection” 
3. Division 09 “Finishes” 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Research/evaluation reports. 

PART 2 - PRODUCTS 

2.1 MATERIAL, GENERAL 

A. Source Limitations:  Obtain insulation materials from single source from single manufacturer. 
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B. Must meet NYS Energy Code requirements. 

2.2 FOAM-PLASTIC BOARD INSULATION – ABOVE GRADE 

A. FOR USE ON ABOVE GRADE CAVITY WALLS: Exterior Insulation: Glass-fiber-reinforced 
enhanced polyisocyanurate foam core sheathing faced with nominal 4 mil embossed blue 
acrylic-coated aluminum on one side and 1.25 mil embossed aluminum on the other side, 
complying with ASTM C1289 and meeting the following physical properties: 

1. ASTM C1289 Type 1, Class 2 
2. Compressive Strength (ASTM D1621): 25 psi, minimum. 
3. Aged Thermal Resistance (ASTM C518, measured at Mean Temp of 75F): [R-6.5 at 1 

inch] [RSI 1.06 per 25 mm] of thickness [with 15 year thermal warranty] 
4. Flexural Strength (ASTM C203): Minimum 55 psi. 
5. Water Absorption (ASTM C209): Maximum.0.1 percent by volume. 
6. Water Vapor Permeance (ASTM E96): <0.03 perms. 
7. Maximum Use Temperature: 250 degrees F. 
8. Panel Size: 4’-0” wide x 8’-0” long, square edge, shiplap 
9. Thickness and Stabilized R-Value: Nominal 2 inch thickness, R-13.0 
10. Wall assembly must comply with NFPA 285 - 2012 

B. Manufacturers subject to compliance with requirements, provide products by one of the 
following:  

1. Basis of Design: Dow Chemical Company “THERMAX ci Exterior Insulation. 
2. Other comparable products as approved by Architect 

C. Accessories: 
1. Fasteners: Provide insulated sheathing manufacturer’s recommended polymer or other 

corrosion protective coated steel screw fasteners for anchoring sheathing to metal wall 
framing. Fastener length and size based on wall sheathing thickness. 

a. Basis of Design: Rodenhouse, Inc. 2 inch diameter “Thermal-Grip” CI prong 
washer with “Grip-Deck” ceramic- coated, self-drilling screw. 

b.Use the Grip-Lok auto-feed fastening system for high speed application  

D. Flashing: Provide insulation manufacturer’s recommended board treatment for sealing joints, 
seams, and veneer tie penetrations through the insulation layer. 

a. Acceptable Products:  
1) Dow Chemical Company LIQUIDARMOR-CM commercial liquid flashing and 

sealant. 
2) Dow Chemical Company “WEATHERMATE Straight Flashing 4 inch”width with 

butyl rubber adhesive 

E. Wall Opening Flashing: Provide insulated sheathing manufacturer’s recommended flashing 
sealing window and door wall openings. 

a. Acceptable Products: 
1) Dow Chemical Company LIQUIDARMOR-CM commercial liquid flashing and sealant 
2) Dow Chemical Company “WEATHERMATE Straight Flashing 6 inch and 9 inch”, with 

butyl rubber adhesive, at straight opening heads, jambs and sills 
3) When greater widths are required for through wall flashings butyl rubber adhesive is 

recommended. 
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F. Penetration Filler: Provide insulated sheathing manufacturer’s recommended polyurethane 
foam for sealing penetrations of insulated sheathing. 

a. Acceptable Products: 
1) Dow Chemical Company “GREAT STUFF PRO Gaps & Cracks” single Component 

polyurethane insulating foam sealant. 
2) Dow Chemical Company “GREAT STUFF PRO Window & Door” single-component 

polyurethane low-pressure foam sealant 

G. Gap Air Infiltration Filler: Two Component, Quick Cure Polyurethane Foam: 
1. Acceptable Products: 

a) Dow Chemical Company FROTH-PAK Foam Insulation two component, quick-cure 
polyurethane foam 

i) NFPA 286 Approval for Exposed use to the interior of the building without the need 
for a15-min thermal barrier 

ii) ASTM E-84 Class A 

H. Flexible polyethylene foam gasket strip to reduce air infiltration between a concrete foundation 
and sill plate. 

a. Acceptable Products: The Dow Chemical Company “STYROFOAM Sill Seal Foam Gasket 

2.3 FOAM -PLASTIC BOARD INSULATION – BELOW GRADE 

A. FOR USE BELOW GRADE AND UNDER SLAB: Rigid closed-cell Extruded-Polystyrene Board 
Insulation for Perimeter Foundation Wall Installations 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Basis of Design: Dow Chemical Company Perimate Square Edge 
b. DiversiFoam Products. 
c. Owens Corning. 
d. Pactiv Building Products. 

2. Wall assembly must comply with NFPA 285 - 2012. 
3. ASTM C578-92 Type IV, 25 psi (ASTM D 1621-73) 
4. Density 1.6 lb/cu. Ft. min 
5. Thickness 2” unless otherwise indicated 
6. UL classification:  D369. 
7. Thermal resistance: 5-year aged R-values of 5.4 and 5.0 min., oF-ft2-h/Btu2/inch at 40oF 

and 75oF respectively (ASTM C 518-91).  
8. Water absorption: Max. 0.3% by volume (ASTM C 272-91).  

2.4 MINERAL-WOOL BOARD INSULATION 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Fibrex Insulations Inc. 
2. Isolatek International. 
3. Owens Corning. 
4. Roxul Inc. 

http://www.specagent.com/LookUp/?ulid=952&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798314&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798316&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798312&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798311&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=957&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798273&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798274&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798275&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798277&mf=04&&mf=04&src=wd
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5. Thermafiber. 

B. Unfaced, Mineral-Wool Board Insulation (at cavity wall edge of slab, fire-safing conditions):  
ASTM C 612; with maximum flame-spread and smoke-developed indexes of 15 and zero, 
respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

C. Foil-faced, Mineral-Wool Board Insulation (at storefront wall edge of slab and spandrel panel 
locations): ASTM C612; faced on one side with foil-scrim or foil-scrim-polyethylene vapor 
retarder; with maximum flame-spread and smoke – developed indexes of 25 and 5, 
respectively, per ASTM E84. 

2.5 GLASS-FIBER BLANKET INSULATION 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. CertainTeed Corporation. 
2. Guardian Building Products, Inc. 
3. Johns Manville. 
4. Knauf Insulation. 
5. Owens Corning. 

B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread 
and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing 
ASTM E 136 for combustion characteristics. 

2.6 MINERAL-WOOL BLANKET INSULATION 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Fibrex Insulations Inc. 
2. Owens Corning. 
3. Roxul Inc. 
4. Thermafiber. 

B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane 
facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 
and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics. 

2.7 SPRAYED POLYURETHANE FOAM INSULATION  

A. Spray Polyurethane Foam Installer shall be certified by spray foam manufacturer. 

B. Pre-Installation Meeting to review spray polyurethane foam methods and procedures related to 
application, including manufacturer’s installation guidelines. 

C. Mock-up illustrating typical conditions. Conduct the following tests on the mockup panel: 
1. Core density 

http://www.specagent.com/LookUp/?uid=123456798279&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=958&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798280&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798281&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798282&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798283&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798284&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=959&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798285&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798286&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798288&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798290&mf=04&&mf=04&src=wd
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2. Adhesion between transition sheet membrane and substrate 
3. Cohesion or adhesion between sprayed insulation and substrate 

 

D. Ventilate area to receive insulation by introducing fresh air and exhausting air continuously 
during any 24 hours after application to maintain non-toxic, unpolluted, safe working condition. 

E. Protect workers as recommended by insulation manufacturer. 

F. Protect adjacent surfaces and equipment from damage by overspray, fall-out and dusting of 
insulation materials. 

G. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Basis of Design: Dow Chemical Styrofoam Spray Polyurethane Foam Insulation (MX 

Series) 
2. Certa Spray Closed Cell Foam Insulation by CertainTeed  
3. Icynene ProSeal MD-C-200v3 
4. Substitutions: Approved equal  
 

H. Spray Polyurethane Foam: Two-component spray polyurethane cellular plastic foam, complying 
with the following methods and meeting the following physical properties: 

 
1. Core Density (ASTM D1622): Minimum 2pcf 
2. Thermal Resistance (ASTM C518): 140degreeF/90day Aged R-Value, measured at 75F 

mean Temp:  Minimum R6.0/inch. 
3. Flame Spread (ASTM E84, Class A): 25 or less. 
4. Smoke Developed (ASTM E84, Class A): 450 or less. 
5. Compressive Strength minimum (ASTM D1621, 10% parallel to rise): (20 psi)(182 kPa). 
6. Closed Cell Content (ASTM D2856): minimum 95 percent. 
7. Water Absorption by Volume maximum.  (ASTM D2842):  2.5 percent. 
8. Wall assembly must comply with NFPA 285 - 2012 

 
I.  For oily steel surface like Z-bar, roof deck, curtain wall pan, aluminum tube or PVC pipes 

cleaning,   etching or a primer may be needed before spraying polyurethane foam. Water Vapor 
Permeability maximum. (ASTM E96): [2.5 perm-inches] [3.6 ng/(Pa.s.m)]. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

http://www.specagent.com/LookUp/?ulid=959&mf=04&mf=95&src=wd&mf=04&src=wd
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C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions 
and fill voids with insulation.  Remove projections that interfere with placement. 

D. Provide sizes to fit applications indicated and selected from manufacturer's standard 
thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness 
indicated unless multiple layers are otherwise shown or required to make up total thickness. 

3.2 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical surfaces, set insulation units using manufacturer's recommended adhesive 
according to manufacturer's written instructions. 

1. If not otherwise indicated, extend insulation a minimum of 36 inches (915 mm) below 
exterior grade line. 

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions.  Stagger end joints and tightly abut insulation units. 

1. If not otherwise indicated, extend insulation a minimum of 36 inches (915 mm) in from 
exterior walls. 

C. Cut insulation to fit snugly around pilasters, projections, curves and irregularities on the wall 
surface. Fill voids with insulation.  

3.3 INSTALLATION OF CAVITY-WALL INSULATION 

A. Foam-Plastic Board Insulation:  Install 2” diameter daubs of adhesive spaced approximately 12 
inches (610 mm) o.c. both ways on inside face, and as recommended by manufacturer.  Fit 
courses of insulation between wall ties and other obstructions, with edges butted tightly in both 
directions.  Press units firmly against inside substrates. 

1. Supplement adhesive attachment of insulation by securing boards with two-piece wall 
ties designed for this purpose and specified in Section 042000 "Unit Masonry." 

2. Wedge insulation from outside wythe of construction with small fragments of masonry 
materials spaced 24" o.c. both ways. 

3. Make insulation continuous. Fill all voids 

3.4 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 
mechanical anchorage to provide permanent placement and support of units. 

B. Foam-Plastic Board Insulation:  Seal joints between units by applying adhesive, mastic, or 
sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in 
completed installation with adhesive, mastic, or sealant as recommended by insulation 
manufacturer. 
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C. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members 
according to the following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members.  If 
more than one length is required to fill the cavities, provide lengths that will produce a 
snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members. 

3. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not 
rated for or protected from contact with insulation. 

4. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), 
support unfaced blankets mechanically and support faced blankets by taping flanges of 
insulation to flanges of metal studs. 

5. Vapor-Retarder-Faced Blankets:  Tape joints and ruptures in vapor-retarder facings, and 
seal each continuous area of insulation to ensure airtight installation. 

a. Exterior Walls:  Set units with facing placed toward as indicated on Drawings. 
b. Interior Walls:  Set units with facing placed as indicated on Drawings. 

D. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where 
required to prevent gaps in insulation using the following materials: 

1. Loose-Fill Insulation:  Compact to approximately 40 percent of normal maximum volume 
equaling a density of approximately 2.5 lb/cu. ft. (40 kg/cu. m). 

2. Spray Polyurethane Insulation:  Apply according to manufacturer's written instructions. 

3.5 INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES 

A. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation 
anchors as follows: 

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive 
according to anchor manufacturer's written instructions.  Space anchors according to 
insulation manufacturer's written instructions for insulation type, thickness, and 
application indicated. 

2. Apply insulation standoffs to each spindle to create cavity width indicated between 
concrete substrate and insulation. 

3. After adhesive has dried, install board insulation by pressing insulation into position over 
spindles and securing it tightly in place with insulation-retaining washers, taking care not 
to compress insulation below indicated thickness. 

4. Where insulation will not be covered by other building materials, apply capped washers to 
tips of spindles. 

3.6 INSTALLATION OF STOREFRONT-WALL INSULATION 

A. Install board insulation in storefront-wall construction where indicated on Drawings according to 
curtain-wall manufacturer's written instructions. 

1. Hold insulation in place by securing metal clips and straps or integral pockets within 
window frames, spaced at intervals recommended in writing by insulation manufacturer to 
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hold insulation securely in place without touching spandrel glass.  Maintain cavity width of 
dimension indicated between insulation and glass. 

2. Install insulation where it contacts perimeter fire-containment system to prevent insulation 
from bowing under pressure from perimeter fire-containment system. 

3.7 INSTALLATION OF VAPOR RETARDERS 

A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to 
extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with 
adhesives or other anchorage system as indicated.  Extend vapor retarders to cover 
miscellaneous voids in insulated substrates, including those filled with loose-fiber insulation. 

B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs. 

1. Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of 
wall openings; and at lap joints.  Space fasteners 16 inches (406 mm) o.c. 

2. Before installing vapor retarders, apply urethane sealant to flanges of metal framing 
including runner tracks, metal studs, and framing around door and window openings.  
Seal overlapping joints in vapor retarders with vapor-retarder tape according to vapor-
retarder manufacturer's written instructions.  Seal butt joints with vapor-retarder tape.  
Locate all joints over framing members or other solid substrates. 

3. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder 
fasteners as recommended by vapor-retarder manufacturer. 

C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor 
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and 
vapor retarders. 

D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  
Cover with vapor-retarder tape or another layer of vapor retarders. 

3.8 INSTALLATION OF FOAM INSULATION 

A. Verify existing conditions are ready to receive work. 

B. Ensure surfaces are free of frost, oil, grease, oxidation, dirt, loose paint, loose scale, or other 
deleterious material that would impair bond. 

C. Ensure that items required to penetrate sprayed insulation are installed prior to installation of 
sprayed insulation.  

D. Clean area of work prior to application of sprayed insulation. Beginning of application implies 
acceptance of existing conditions. 

E. Mask and cover adjacent areas to protect from overspray. 

F. Apply any required primers for special conditions as recommended by manufacturer. Prepare 
surfaces within the exterior soffit at the pool to receive sprayed foam insulation where indicated. 

G. Cover wide joints with transition sheet membrane as specified in Section 07 27 50. 
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H. Seal any voids between the existing precast concrete T’s and adjoining building components. 

I. Must be installed by manufacturer’s Approved Applicator at time of bidding.  

J. Apply SPF in accordance with ASTM C1029 and manufacturer’s installation guidelines: 
complying with preparation methods. 

K. Apply sprayed foam insulation in consecutive layers of not less than ½ inch and not more than 2 
inch thick each to achieve total thickness required (total thickness as indicated per application) 
for a minimum R value of 25.  For light gage steel and extruded polystyrene board first layer 
should be a skim coat of (12 mm) (½ inch) before adding extra layers. Ensure the substrate is 
well supported. 

L. Avoid formation of sub-layer air pockets. 

M. Apply product in overlapping layers, so as to obtain a smooth, uniform surface. 

N. Maintain 3 inch clearance around chimneys, heating vents, steam pipes, recessed lighting 
fixtures and other heat sources. 

O. Do not apply Product to inside of exit openings or electrical junction boxes. 

P. Conduct field inspection and testing in accordance with manufacturers and general contractors 
instructions. 

Q. Test completed application daily for core density and cohesion/adhesion to substrate.  Record 
results daily in daily work records. 

R. Site Tolerances: Maximum Variation in Applied Thickness:  minus 1/4 inch, plus 5/8 inch. 

S. Remove overspray from non-prescribed surfaces without causing damage to surfaces. 

T. Remove protective covers from adjacent surfaces. 

U. Protect completed installation from damage Repair as required. 

V. Any open flame or welding shall not be in contact with the Spray Polyurethane Foam. 

W. All plastic insulation must be protected from interior occupancy space by an approved thermal 
barrier to meet the requirements of local Building Codes. 

3.9 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
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SECTION 07 27 13 – FIRE RESISTANT, SELF-ADHERING MEMBRANE AIR & VAPOR BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SECTION INCLUDES 

A. A self-adhered membrane and accessory products of fire-resistant composition for use 
as an air and vapor barrier in exterior walls. 

B. Materials and installation to bridge and seal the following air leakage pathways and 
gaps: 

1.      Connections of the walls to the roof air barrier 
2.      Connections of the walls to the foundations 
3.      Seismic and expansion joints 
4. Openings and penetrations of window frames, door frames, store front, curtain wall 
5.      Barrier pre-cast concrete and other envelope systems 
6.      Door frames Piping, conduit, duct and similar penetrations 
7.      Masonry ties, screws, bolts and similar penetrations 
8.      All other air leakage pathways through the walls 

1.3 RELATED SECTIONS 

A. Section 03 30 00 Cast-in-place Concrete 

B. Section 04 20 00 Unit Masonry 

C. Section 07 21 00 Thermal Insulation 

D. Section 07 53 23 EPDM Roofing 

E. Section 07 921 00 Joint Sealants 

F. Section 08 12 55 Fiberglass Reinforced Polyester Doors 

G. Section 08 41 13 Aluminum Framed entrances and storefronts  

H. Section 09 29 00 Gypsum Board 

1.4 REFERENCES 

A. American Association of Textile Chemists and Colorists (AATCC) Test Method 127. 
“Water Resistance – Hydrostatic Pressure Test” 
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B. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) 
Standard 90.1-2010 “Energy Standard for Buildings Except Low-Rise Residential 
Buildings” 

C. ASTM C 920 Standard Specification for Elastomeric Joint Sealants 

D. ASTM C 1305 Standard Test Method for Crack Bridging Ability of Liquid-Applied 
Waterproofing Membrane 

E. ASTM D 882 Standard Test Methods for Vulcanized Rubber and Thermoplastic 
Elastomers – Tension 

F. ASTM D 1876 Standard Test Method for Peel Resistance of Adhesive 

G. ASTM D 1970 Standard Specification for Self-Adhering Polymer Modified Bituminous 
Sheet Materials Used as Steep slope roofing Underlayment for Ice Dam Protection 

H. ASTM D 4073 Standard Test Method for Tensile-Tear Strength of Bituminous Roofing 
Membranes 

I. ASTM D 4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable 
Adhesion Testers 

J. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building 
Materials 

K. ASTM E 96 Standard Test Methods for Water Vapor Transmission of Materials. 

L. ASTM E 154 Standard Test Methods for Water Vapor Retarders used in Contact with 
Earth under Concrete Slabs, on Walls or as Ground Cover 

M. ASTM E 783 Standard Test Method for Field Measurement of Air Leakage Through 
Installed Exterior Windows and Doors 

N. ASTM E 1105 Standard Test Method for Field Determination of Water Penetration of 
Installed Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic 
Static Air Pressure Difference. 

O. ASTM E 1354 Standard Test Method for Heat and Visible Smoke Release Rates for 
Materials and Products Using an Oxygen Consumption Calorimeter 

P. ASTM E 2178 Standard Test Method for Air Permeance of Building Materials 

Q. ASTM E 2357 Standard Test Method for Determining Air Leakage of Air Barrier 
Assemblies 

R. National Fire Protection Association (NFPA) 285 Standard Fire Test Method for 
Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall 
Assemblies Containing Combustible Components  
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1.5 MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review air-barrier requirements and installation, special details, mockups, air-
leakage and bond testing, air-barrier protection, and work scheduling that covers air 
barriers. 

1.6 SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate; technical data; and tested physical and performance properties of 
products. 

B. At bid submission, provide evidence to the Architect of installer qualification by the air & 
vapor barrier manufacturer. 

C. Shop drawings showing locations and extent of air & vapor barrier and details of all 
typical conditions. 

D. Manufacturer’s list and description of wall assemblies, incorporating product, tested per 
NFPA 285 

E. Manufacturer's technical data sheets and material safety data sheets for product and 
accessories. 

F. Manufacturer's installation instructions. 

G. Certification of compatibility by manufacturer, listing all materials on the project with 
which the product and accessories may come into contact. 

H. Sample of product and transition membrane, minimum 2 inch by 3 inch size. 

1.7 PERFORMANCE REQUIREMENTS 

A. Installed product and accessories constitute a continuous air barrier, as described in 
ASHRAE Standard 90.1-2010 Section 5.4.3.1 

B. Installed product and accessories shall perform as a liquid water drainage plane flashed 
to discharge to the exterior any incidental condensation or water penetration. 

C. Installed product and accessories shall exhibit an air leakage rate, infiltration and 
exfiltration modes, measured after pressure cycling, not to exceed 0.2 L/s*m2 at 75 Pa 

(0.040 CFM/ft2 at 1.57 PSF) according to ASTM E 2357. 

D. Installed product and accessories shall perform as a vapor barrier, installed on the 
predominantly warm side of the insulation. 
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E. For Type I, II, III and IV construction: Installed product and accessories shall be 
evaluated to NFPA 285 in wall assemblies of Project. 

F. Product shall consist of nominal 0.040 inch (40 mils) thickness composite membrane 
consisting of an aluminum-faced cross-laminated high density polyethylene sheet 
laminated with a styrene-butadiene-styrene modified asphalt adhesive. 

G. Product shall meet the following requirements: 
 

REQUIREMENT RESULT TEST METHOD 
Air Permeance Not more than 0.02 L/s*m2 at 75 

Pa (0.004 CFM/ft2 at 1.57 PSF) 
ASTM E-2178  

Tensile Strength Not less than 40 lbf per inch ASTM D-882 
Puncture Resistance Not less than 50 lbf ASTM E 154 
Tear Initiation and 
Propagation 

Not less than 30 lbf, machine 
direction and cross direction 

ASTM D 4073 

Low Temperature 
Flexibility 

No cracking at minus 20 degrees 
F, 1 inch mandrel 

ASTM D 1970 

Fastener Sealability No water leaking through fasten-
er penetration after 24 h. 

ASTM D 1970 

Water Resistance Membrane specimen including a 
lap shall resist a 55 cm (22 inch) 
column of water for 5 hours, no 
leaking or wet through. 

AATCC-127, modified 
static head generated 
with 5”diameter PVC 
pipe sealed to speci-
men  

Pull Adhesion  Not less than 16 lbf per square 
inch (or report value at substrate 
failure) on glass-faced gypsum 
sheathing and concrete masonry 
unit, substrate prepared with 
contact adhesive 

ASTM D 4541, modi-
fied 4 inch puck 

Lap Adhesion Not less than 5 lbf per inch of 
width 

ASTM D 1876 

Water Vapor Perme-
ance 

Not more than 0.1 Perm ASTM E-96, Method 
B   

Surface Burning 
Characteristics. 

Flame Spread Index:  
Not more than 25 
Smoke Generation Index:  
Not more than 450 

ASTM E 84, sample 
tested at full cover-
age, cement board 
substrate, including 
surface preparation 

Measurement of Heat 
Release Rate by 
Cone Calorimeter 

Effective Heat of Combustion of 
0 MJ/kg or less 
Peak heat release rate of 6.67 
kW/m2  or less 
Total heat release rate of 1.1 
MJ/m2  or less 

ASTM E 1354, mem-
brane applied to 
glass-faced gypsum 
sheathing, including 
surface preparation. 
50 kW/m2 heat flux. 

 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  Shall be experienced in applying the same or similar materials 
and shall be specifically approved in writing by Manufacturer. 
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B. Single-Source Responsibility:  Obtain product and accessories from single 
manufacturer. 

C. Product and Accessories shall comply with all state and local regulations controlling use 
of volatile organic compounds (VOCs). 

D. Pre-Installation Meeting:  Convene one week prior to commencing Work of this Section. 

E. Field-Constructed Mock-Ups:  Prior to installation on Project, apply Product and 
Accessories on mock-up to verify details under shop drawing submittals, to demonstrate 
tie-ins with adjoining construction and other termination conditions and to become 
familiar with properties of materials in application:  

F. Construct typical exterior wall panel, 8 feet long by 8 feet wide, incorporating back-up 
wall, cladding, window and doorframe and sill, insulation, flashing; illustrating interface 
of materials and seals 

G. Test mock-up in accordance with ASTM E 783 and ASTM E1105 for air and water 
infiltration 

H. Cooperate and coordinate with the Owner's inspection and testing agency.  Do not 
cover any installed Product unless it has been inspected, tested and approved. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove and replace liquid materials that cannot be applied within their stated shelf life. 

B. Refer to current Product MSDS for proper storage and handling. 

C. Deliver materials to the job site in undamaged and original packaging indicating the 
name of the manufacturer and product. 

D. Store roll materials on end in original packaging. Protect rolls from direct sunlight until 
ready for use. 

E. Store air barrier membranes, adhesives and primers at temperatures of 40 degrees 

F. Protect stored materials from direct sunlight. 

G. Keep solvent away from flame or excessive heat. 

1.10 FIELD CONDITIONS 

A. Do not apply product or accessories during rain or accumulating snowfall. 

B.  Apply product and accessories within approved ambient and substrate temperature 
range stated in manufacturer’s literature. 

C. Do not apply product or accessories over incompatible materials. 
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D. Observe safety and environmental measures indicated in manufacturer’s MSDS, and 
mandated by federal, state and local regulations. 

1.11 WARRANTY 

A. System Warranty: Provide the manufacturer’s five (5) year system warranty, including 
the primary air/vapor barrier and installed accessory sealant and membrane materials 
which fail to achieve air tight and watertight seal, exhibit loss of adhesion or cohesion, 
or do not cure.  

PART 2 - PRODUCTS 

2.1 FIRE-RESISTANT, SELF-ADHERING MEMBRANE AIR & VAPOR BARRIERS 

A. TO BE INSTALLED FOR ALL ABOVE-GRADE WALLS OVER TOP OF THE DENSGLASS 
GOLD SHEATHING  

B. Basis of Design: Fire Resist™ 705 FR-A by Carlisle Coatings & Waterproofing, Incorporated 
(CCW).  900 Hensley Lane, Wylie, TX 75098.  Phone 1-800-527-7092.  Website 
http://www.carlisleccw.com  

 
C.     Other comparable manufacturers and products, as approved by Architect. 

2.2 ACCESSORIES 

A. Provide from same manufacturer as air barrier membrane 

B. Detail Flashing: Similar composition to air barrier membrane.  Factory slit to convenient 
sizes. 

 1.  CCW: Fire Resist 705 FR-A 
 2. Others: As specified by air barrier membrane manufacturer 

C. Contact Adhesive: Liquid or spray-applied for preparing surfaces accepting air barrier 
membrane 
1. CCW: CCW-702 Solvent-Based , CCW-702 LV VOC Compliant, Solvent-Based, 

CCW-702 WB Water-Based or CAV-GRIP™ Aerosol Spray 
2.  Others: As specified by air barrier membrane manufacturer 

D. Detail Mastic: 1-part material for sealing details.  Installation over air barrier membrane. 
 1.  CCW: Universal Single Ply Sealant 
 2. Others: As specified by air barrier membrane manufacturer 

E. Transition Membrane: Tough, elastomeric sheet capable of bridging a 1” gap. Minimum 
60 mils thickness   

 1. CCW: SURE-SEAL Pressure-Sensitive Elastoform. 
 2. Others: As specified by air barrier membrane manufacturer 

F. Fill Compound: 2-part chemical cure sealant, compatible with adhesive side of air 
barrier membrane. 

http://www.carlisleccw.com/
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 1. CCW: CCW-703 V Modified polyurethane, 2-part or CCW-201 Polyurethane, 2-part 
 2. Others: As specified by air barrier membrane manufacturer 

2.3 RELATED MATERIALS 

A. Polyurethane Sealant: used for sealing membrane surface defects, penetrations and 
terminations : 

  1. Approved by CCW: Sonneborn NP-1, Dymonic FC, S-M 7100 Permathane Pro-
Installer by Schnee-Morehead Div, ITW or Xtra-Bond 7500 TX by Premiere Industrial 
Supply 

 2. Others: As specified by air barrier membrane manufacturer 

B. Silicone Sealant: used for sealing fenestration to air barrier membrane, surface defects 
and penetrations 
1. Approved by CCW: Dow-Corning 758, 790, 791 or 795 or Pecora AVB Silicone, 890, 
891 or 895 or GE Silpruf or Silpruf LM 

 2. Others: As specified by air barrier membrane manufacturer 

C. Polyurethane Foam Sealant: used for sealing gaps around fenestration and other 
penetrations 
1. Approved by CCW: Great Stuff by Dow Chemical Company, FireBlock Gun Foam by 
TVM Building Products or Fireblock Foam Sealant  by FOMO 

 2. Others: As specified by air barrier membrane manufacturer 

D. Insulation Adhesive: used for bonding foam board insulation to air barrier membrane 
1. Approved by CCW for polyisocyanurate insulation: LM 800 XL or CAV-GRIP Spray 
Contact Adhesive by Carlisle Coatings & Waterproofing Incorporated 
2. Approved by CCW for extruded polystyrene insulation: CAV-GRIP Spray Contact 
Adhesive by CCW, QB-300 Multi-Pupose Construction Adhesive by OSI or PL-300 VOC 
Foamboard Adhesive by Loctite 

 3. Others: As specified by air barrier membrane manufacturer 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions affecting installation of the air & vapor barrier 
and accessory products for compliance with requirements.  Verify that surfaces and 
conditions are suitable prior to commencing Work of this section.  Do not proceed with 
installation until unsatisfactory conditions have been corrected. 

B. Verify that wall assemblies are dried in, such that water intrusion will not occur from 
above, behind or around the air barrier installation. 

C. Concrete shall be cured for a minimum of seven days. It shall be smooth, with sharp 
protrusions such as form joints ground flush.  Honeycomb and holes/cracks exceeding 
¼ inch across shall be filled with grout or mortar. 

D. Surfaces shall be sound, dry and free of oil, grease, dirt, excess mortar or other 
contaminants. 
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E. Surfaces shall be supported and flush at joints without large voids or sharp protrusions. 

F. Mortar joints shall be struck flush and shall be free of voids exceeding ¼ inch across.  
Mortar droppings shall be removed from brick ties and all other surfaces accepting air 
barrier. 

G. Sheathing boards shall be flush at joints, with gaps between boards according to 
building code and sheathing manufacturer’s requirements.  Sheathing boards shall also 
be securely fastened to the structure with proper fastener type, technique and spacing 
according to building code and sheathing manufacturer’s requirements.  Sheathing 
boards shall be repaired or replaced if inspection reveals moisture damage, mechanical 
damage or if sheathing boards have exceeded the exposure duration or exposure 
conditions as required by the sheathing manufacturer. 

H. Plywood, OSB, lumber or pressure-treated wood moisture content, measured with a 
wood moisture meter in the core of the substrate, shall be below 20%. 

I. Inform Architect [Consultant] [Owner] in writing of  
   1. Cracks in concrete and masonry. 

2. Gaps or obstructions such as steel beams, angles, plates and projections which 
cannot be spanned or covered by Product or Accessories. 

   3. Anticipated problems applying Product and Accessories over substrate. 

3.2 SURFACE PREPARATION 

A. Concrete masonry unit (CMU) wall shall be prepared as follows to accept the air & 
vapor barrier: 
1.   Surfaces shall be free of contaminants such as grease, oil and wax on surfaces 

to receive membrane 
2.   The CMU surfaces shall be free from projections. 
3.   Strike all mortar joints flush to the face of the concrete block. 
4.   Fill all voids and holes greater than ¼ inch across at any point with mortar, 

sealant or other approved fill material. 
5.   Surface irregularities exceeding ¼ inch in height or sharp to touch shall be 

ground flush or made smooth. 
6.   Fill around all penetrations with mortar, sealant or other approved fill material and 

strike flush. 
7.   If the surfaces cannot be made smooth to the satisfaction of the Architect, it will be 

the responsibility of the trade to alternatively apply a parge coat (typically one part 
cement to three parts sand) over the entire surface to receive Air & Vapor Barrier 
Membrane 

8.   Remove mortar droppings on brick ties, shelf angles, brick shelves or other 
horizontal obstructions. 

 
B. Fill cracks, gaps and joints exceeding ¼ inch width with fill compound or paintable 

sealant. 
 
 

C. Fill rough gaps around pipe, conduit and similar penetrations with mortar, non-shrink 
grout, fill compound or polyurethane foam sealant shaved flush. 

 
D. Apply a ¾ inch cant of fill compound at the intersection of the base of the wall and the 
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footing. 

3.3 INSTALLATION 

A. Apply product over opaque wall surfaces as indicated in Project. 

B. Allow sealants used during surface preparation to cure fully before applying product.   

C. Apply contact adhesive to all surfaces accepting product, according to manufacturer’s 
instructions.   

D. Apply product to prepared surfaces according to manufacturer’s instructions and 
drawings. 

E. Sequence installation to provide shingled laps.  Lap neighboring sheets 2 inches 
minimum. 

F. Install detail flashing or transition membrane according to manufacturer’s drawings and 
instructions at expansion joints, seismic joints, mechanical/electrical penetrations and 
similar conditions. 

G. Install detail mastic, polyurethane sealant or silicone sealant covering non-water 
shedding laps, penetrations and similar surface defects. 
 

3.4 SCHEDULE 

A. Wall substrates and roof or temporary roof shall be in place, effectively enclosing 
interior space, before proceeding with air barrier installation. 

 
B. Seal penetrations made through installed product according to 

manufacturer’s instructions and drawings. 
 

C. Seal fenestration to product with detail membrane, transition membrane, 
polyurethane sealant, silicone sealant or polyurethane foam sealant according to 
Project drawings 

 
D. Through-wall flashing may be installed before or after product.  Seal termination of 
metal through-wall flashing to product with 6 inch wide detail flashing. 

 
E.        Cladding shall be installed after product. 

 
F. Rigid or semi-rigid insulation installed over product shall be attached with insulation 

adhesive and mechanical fastening according to insulation manufacturer and air barrier 
manufacturer’s instructions. 

 
G. Sequence Work to enable air barrier continuity at wall-to-foundation, shelf angle, wall-

to-roof, fenestration, different wall assemblies and other conditions providing 
challenges to air barrier continuity. 
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3.5 REPAIR AND PROTECTION 

A. Protect from damage during application and remainder of construction period. 
 

B. Inspect before covering.  Repair or replace damaged material according to 
manufacturer’s literature. 

 
C. Product and accessories are not designed for permanent exposure.  Cover with 

insulation or exterior cladding as soon as schedule allows. 
 

D. Outdoor exposure of installed product and accessories shall not exceed 180 days. 
 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in 
accordance with Waste Management Plan and to the maximum extent economically 
feasible and place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 07 27 13 
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SECTION 07 42 13 - COMPOSITE METAL PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
metal composite material wall panel systems for the project.  The work performed under this 
Section consists of the provision of all plant, materials, labor and equipment and the like 
necessary and/or required for the complete execution of all  metal composite material wall panel 
systems as required by the this section, schedules, keynotes and drawings including, but not 
limited to the following.  

1. Aluminum faced composite panels with mounting system.  Panel mounting system 
including anchorages, shims, furring, fasteners, gaskets and sealants, related flashing 
adapters, and masking (as required) for a complete watertight installation. 

2. Parapet coping, column covers, soffits, sills, border, and filler items indicated as integral 
components of the panel system or as designed. 

3. Interior panel ceiling system work that matches exterior panel system work.  
4. Provide for two colors of metal panels.  See drawings for color locations. 

B. Related Requirements: 

1. Division 5:   Structural steel and Cold-formed metal framing 
2. Division 6:   Back up walls. 
3. Division 7:   Insulation, Metal flashing and counter flashing, Caulking and sealants. 
4. Division 9:   Interior finishes. 

C. This work includes all composite metal panels, with the exception that at the East and West 
Additions, the exterior metal panels are installed under separate envelope project. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, metal composite material panel 
Installer, metal composite material panel manufacturer's representative, structural-
support Installer, and installers whose work interfaces with or affects metal composite 
material panels, including installers of doors, windows, and louvers. 

2. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays. 
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3. Review methods and procedures related to metal composite material panel installation, 
including manufacturer's written instructions. 

4. Examine support conditions for compliance with requirements, including alignment 
between and attachment to structural members. 

5. Review flashings, special siding details, wall penetrations, openings, and condition of 
other construction that affect metal composite material panels. 

6. Review governing regulations and requirements for insurance, certificates, and tests and 
inspections if applicable. 

7. Review temporary protection requirements for metal composite material panel assembly 
during and after installation. 

8. Review procedures for repair of panels damaged after installation. 
9. Document proceedings, including corrective measures and actions required, and furnish 

copy of record to each participant. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, and tested physical and performance 
properties of panels and accessories. 

2. Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate. 

B. Shop Drawings: 

1. Show locations and extent of waterproofing and details of substrate joints and cracks, 
sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining 
waterproofing, and other termination conditions. 

2. Include fabrication and installation layouts of metal composite material panels; details of 
edge conditions, joints, panel profiles, corners, anchorages, attachment assembly, trim, 
flashings, closures, and accessories; and special details. 

3. Accessories:  Include details of the flashing, trim and anchorage, at a scale of not less 
than 1-1/2 inches per 12 inches (1:10). 

C. Samples for Initial Selection:  For each type of metal composite material panel indicated with 
factory-applied color finishes. 

1. Include similar Samples of trim and accessories involving color selection. 

D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of 
size indicated below. 

1. Mockup for each type of panel system assembly (12” x 12”). 
2. Two samples of each color or finish selected minimum 3” x 4”. 
3. Metal Composite Material Panels:  12 inches (305 mm) long by actual panel width.  

Include fasteners, closures, and other metal composite material panel accessories. 

E. Code Compliance 
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1. Documents showing product compliance with the national and local building code shall 
be submitted prior to the bid. These documents shall include, but not be limited to, 
appropriate Evaluation Reports and/or test reports supporting the use of the product.   

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Test Reports:  For each product, tests performed by a qualified testing agency. 

C. Field quality-control reports. 

D. Sample Warranties:  For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For metal composite material panels to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Manufacturer/Installer Qualifications: 

1. Products shall be produced by a single manufacturer unless otherwise specified. 
2. Composite Panel Manufacturer shall have a minimum of 5 years experience in the 

manufacturing of this product. 
3. Composite Panel Manufacturer shall be solely responsible for panel manufacture and 

application of the finish. 
4. Fabricator/installer shall be acceptable to the composite panel manufacturer. 
5. Fabricator/Installer shall have a minimum 5 years experience of metal panel work similar 

in scope and size to this project. 

B. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical metal composite material panel assembly as shown on Drawings 
including corner, soffits, supports, attachments, and accessories. 

2. Water-Spray Test:  Conduct water-spray test of mockup of metal composite material 
panel assembly, testing for water penetration according to AAMA 501.2. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

C. Field Measurements should be taken prior to the completion of shop fabrication whenever 
possible.  Coordinate fabrication schedule with constriction progress as directed by the 
Contractor to avoid delay of work.  Field fabrication is required to ensure proper fit.   
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal composite material panels, and other manufactured items so as not 
to be damaged or deformed.  Package metal composite material panels for protection during 
transportation and handling. 

B. Unload, store, and erect metal composite material panels in a manner to prevent bending, 
warping, twisting, and surface damage. 

C. Stack metal composite material panels horizontally on platforms or pallets, covered with suitable 
weathertight and ventilated covering.  Store metal composite material panels to ensure dryness, 
with positive slope for drainage of water.  Do not store metal composite material panels in 
contact with other materials that might cause staining, denting, or other surface damage. 

D. Retain strippable protective covering on metal composite material panels during installation. 

1.9 FIELD CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit assembly of metal composite material panels to be performed according to 
manufacturers' written instructions and warranty requirements. 

1.10 COORDINATION 

A. Coordinate metal composite material panel installation with rain drainage work, flashing, trim, 
construction of soffits, and other adjoining work to provide a leakproof, secure, and 
noncorrosive installation. 

1.11 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal composite material panel systems that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 
b. Deterioration of metals and other materials beyond normal weathering. 

2. Warranty Period:  Five years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal composite material panels that show evidence of 
deterioration of factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
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c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Source Limitations for Wall Panel System:  Obtain system materials from single source from 
single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide metal composite material panel systems capable of 
withstanding the effects of the following loads, based on testing according to ASTM E 330: 

1. Wind Loads:  As indicated on Drawings. 
2. Other Design Loads:  As indicated on Drawings. 
3. Deflection Limits:  For wind loads, no greater than 1/240 of the span. 

B. Air Infiltration:  Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when tested 
according to ASTM E 283 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft. (300 Pa). 

C. Water Penetration under Static Pressure:  No water penetration when tested according to 
ASTM E 331 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft. (300 Pa). 
2. Design to drain any water leakage occurring at the joints. 

D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes by preventing buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects.  Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

E. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 
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2.3 EXTERIOR METAL COMPOSITE MATERIAL WALL PANELS  

A. Metal Composite Material Wall Panel Systems:  Provide factory-formed and -assembled, metal 
composite material wall panels fabricated from two metal facings that are bonded to a solid, 
extruded thermoplastic core; formed into profile for installation method indicated, with no glues 
or adhesives between dissimilar materials.  The core material shall be free of voids and / or air 
spaces and not contain foamed insulation material. Include attachment assembly 
components, panel stiffeners, and accessories required for weathertight system. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide CF 
Architectural Vertical, Insulated Metal Wall Panel by Metal Span, a Nucor Company or 
approved equal product by one of the following: 

 
a. Kingspan, Optima Insulated Wall Panel System 
b. Or equal  

B. Aluminum-Faced Composite Wall Panels:  Formed with 22GA thick, zinc-coated aluminum 
sheet facings. 

1. Panel Thickness:  2” 
2. Exterior & Interior Finish:  Three-coat fluoropolymer. 
3. Color: To be selected by Architects from Manufacturers range of colors. 

C. Attachment Assembly Components: Formed from extruded aluminum. 

D. Attachment Assembly:  Manufacturer’s standard. 

E. R-Value: 17.5 

F. U-Value U-0.059 

G. System Type: Lock and Groove 

H. Fasteners:  As per Manufacturer’s recommendation. 

2.4 INTERIOR METAL COMPOSITE MATERIAL WALL PANELS  

A. Metal Composite Material Wall Panel Systems:  Provide factory-formed and -assembled, metal 
composite material wall panels fabricated from two metal facings that are bonded to a solid, 
extruded thermoplastic core; formed into profile for installation method indicated, with no glues 
or adhesives between dissimilar materials.  The core material shall be free of voids and / or air 
spaces and not contain foamed insulation material. Include attachment assembly 
components, panel stiffeners, and accessories required for weathertight system. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Interiors 
Alucobond Plus by 3A Composites USA, Inc., or approved equal product by one of the 
following: 

a. Alcoa Inc. 
b. Gordon, Inc. 

http://www.specagent.com/LookUp/?ulid=6971&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=6971&mf=04&mf=95&src=wd&mf=&src=wd
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c. Omega Panel Products. 
d. Petersen Aluminum Corporation. 

B. Aluminum-Faced Composite Wall Panels:  Formed with 0.020-inch- (0.50-mm-) thick, coil-
coated aluminum sheet facings. 

1. Panel Thickness:  0.157 inch (4 mm). 
2. Panel Weight: 1.12 lbs./sq.ft. 
3. Exterior Finish:  Three-coat fluoropolymer. 

C. Attachment Assembly Components: Formed from extruded aluminum. 

D. Attachment Assembly:  Manufacturer’s standard. 

E. System Type:  

1. Rout and Return Dry: 

a. System must provide a perimeter aluminum extrusion with integral weather 
stripping.  No field sealant required in joints unless specifically noted on drawings,  
Provide a means of concealed drainage with baffles and weeps for water which 
may accumulate in members of the system. 

F. Fasteners:  As per Manufacturer’s recommendation. 
 

2.5 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring:  ASTM C 645, cold-formed, metallic-coated steel 
sheet ASTM A 653/A 653M, G90 (Z275 hot-dip galvanized) coating designation or 
ASTM A 792/A 792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating designation 
unless otherwise indicated.  Provide manufacturer's standard sections as required for support 
and alignment of metal composite material panel system. 

B. Panel Accessories:  Provide components required for a complete, weathertight panel system 
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 
fillers, closure strips, and similar items.  Match material and finish of metal composite material 
panels unless otherwise indicated. 

C. Flashing and Trim:  Provide flashing and trim formed from same material as metal composite 
material panels as required to seal against weather and to provide finished appearance.  
Locations include, but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed 
openings, rakes, fasciae, parapet caps, soffits, reveals, and fillers.  Finish flashing and trim with 
same finish system as adjacent metal composite material panels. 

D. Panel Fasteners:  Self-tapping screws designed to withstand design loads.  Provide exposed 
fasteners with heads matching color of metal composite material panels by means of plastic 
caps or factory-applied coating.  Provide EPDM or PVC sealing washers for exposed fasteners. 
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2.6 FABRICATION 

A. General:  Fabricate and finish metal composite material panels and accessories at the factory, 
by manufacturer's standard procedures and processes, as necessary to fulfill indicated 
performance requirements demonstrated by laboratory testing.  Comply with indicated profiles 
and with dimensional and structural requirements. 

B. Fabricate metal composite material panel joints with factory-installed captive gaskets or 
separator strips that provide a weathertight seal and prevent metal-to-metal contact, and that 
minimize noise from movements. 

C. Sheet Metal Flashing and Trim:  Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that 
apply to design, dimensions, metal, and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems. 

2. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams 
and seal with epoxy seam sealer.  Rivet joints for additional strength. 

3. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories with flat-
lock seams.  Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints:  Form non-expansion, but movable, joints in metal to accommodate 
sealant and to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not 
allowed on faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal recommended in writing by metal panel 
manufacturer. 

a. Size:  As recommended by SMACNA's "Architectural Sheet Metal Manual" or 
metal wall panel manufacturer for application but not less than thickness of metal 
being secured. 

2.7 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

C. Aluminum Panels and Accessories: 

1. Coil coated KYNAR 500 or HYLAR 5000 based PolyvInylidene Fluoride (PVDF) or Fluoro 
Ethylene Alkyl Vinyl Ether (FEVE) resin in conformance with the general requirements of 
AAMA 2605. 
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D. Colors: 

1. Field Color: Basis of Design- Dark Bronze, PVDF-2/Gloss level-30 

2. As selected by Architect, from full range of manufacturer’s standard colors. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal composite material panel supports, and other 
conditions affecting performance of the Work. 

1. Examine wall framing to verify that girts, angles, channels, studs, and other structural 
panel support members and anchorage have been installed within alignment tolerances 
required by metal composite material wall panel manufacturer. 

2. Examine wall sheathing to verify that sheathing joints are supported by framing or 
blocking and that installation is within flatness tolerances required by metal composite 
material wall panel manufacturer. 

a. Verify that air- or water-resistive barriers have been installed over sheathing or 
backing substrate to prevent air infiltration or water penetration. 

B. Examine roughing-in for components and assemblies penetrating metal composite material 
panels to verify actual locations of penetrations relative to seam locations of metal composite 
material panels before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Miscellaneous Supports:  Install subframing, furring, and other miscellaneous panel support 
members and anchorages according to ASTM C 754 and metal composite material panel 
manufacturer's written recommendations. 

3.3 METAL COMPOSITE MATERIAL PANEL INSTALLATION 

A. General:  Install metal composite material panels according to manufacturer's written 
instructions in orientation, sizes, and locations indicated on Drawings.  Install panels 
perpendicular to supports unless otherwise indicated.  Anchor metal composite material panels 
and other components of the Work securely in place, with provisions for thermal and structural 
movement. 

1. Shim or otherwise plumb substrates receiving metal composite material panels. 
2. Flash and seal metal composite material panels at perimeter of all openings.  Fasten with 

self-tapping screws.  Do not begin installation until air- or water-resistive barriers and 
flashings that will be concealed by metal composite material panels are installed. 
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3. Install screw fasteners in predrilled holes. 
4. Locate and space fastenings in uniform vertical and horizontal alignment. 
5. Install flashing and trim as metal composite material panel work proceeds. 
6. Locate panel splices over, but not attached to, structural supports.  Stagger panel splices 

and end laps to avoid a four-panel lap splice condition. 
7. Align bottoms of metal composite material panels and fasten with blind rivets, bolts, or 

self-tapping screws.  Fasten flashings and trim around openings and similar elements 
with self-tapping screws. 

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

B. Fasteners: 

1. Aluminum Panels:  Use aluminum or stainless-steel fasteners for surfaces exposed to the 
exterior; use aluminum or galvanized-steel fasteners for surfaces exposed to the interior. 

C. Metal Protection:  Where dissimilar metals contact each other or corrosive substrates, protect 
against galvanic action as recommended in writing by metal composite material panel 
manufacturer. 

D. Attachment Assembly, General:  Install attachment assembly required to support metal 
composite material wall panels and to provide a complete weathertight wall system, including 
subgirts, perimeter extrusions, tracks, drainage channels, panel clips, and anchor channels. 

1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-material 
joinery, and panel-system joint seals. 

E. Installation:  Attach metal composite material wall panels to supports at locations, spacings, and 
with fasteners recommended by manufacturer to achieve performance requirements specified. 

1. Seal horizontal and vertical joints between adjacent metal composite material wall panels 
with manufacturer's standard gaskets. 

2. Install furring channels (7/8-inch) outboard of rigid insulation, secured to CMU backup; 
metal composite panels are installed with system clips and fastened thru the furring 
channel. 

F. Clip Installation:  Attach panel clips to supports at locations, spacings, and with fasteners 
recommended by manufacturer.  Attach routed-and-returned flanges of wall panels to panel 
clips with manufacturer's standard fasteners. 

1. Seal horizontal and vertical joints between adjacent metal composite material wall panels 
with manufacturer's standard gaskets. 

2. Install furring channels (7/8-inch) outboard of rigid insulation, secured to CMU backup; 
metal composite panels are installed with system clips and fastened thru the furring 
channel. 

G. Accessory Installation:  Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion.  Coordinate installation with flashings and other 
components. 

1. Install components required for a complete metal composite material panel assembly 
including trim, copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure 
strips, and similar items.  Provide types indicated by metal composite material panel 
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manufacturer; or, if not indicated, provide types recommended in writing by metal 
composite material panel manufacturer. 

H. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners 
where possible, and set units true to line and level as indicated.  Install work with laps, joints, 
and seams that are permanently watertight. 

1. Install exposed flashing and trim that is without buckling and tool marks and that is true to 
line and levels indicated, with exposed edges folded back to form hems.  Install sheet 
metal flashing and trim to fit substrates and to result in waterproof performance. 

2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  
Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 
inches (605 mm) of corner or intersection.  Where lapped expansion provisions cannot be 
used or would not be sufficiently waterproof, form expansion joints of intermeshing 
hooked flanges, not less than 1 inch (25 mm) deep, filled with mastic sealant (concealed 
within joints). 

3.4 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align metal composite material wall panel units within 
installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m), non-accumulative, on level, plumb, and 
location lines as indicated, and within 1/8-inch (3-mm) offset of adjoining faces and of alignment 
of matching profiles. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing agency to perform field 
tests and inspections. 

B. Water-Spray Test:  After installation, test area of assembly as directed by Architect for water 
penetration according to AAMA 501.2. 

C. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and 
inspect completed metal composite material wall panel installation, including accessories. 

D. Metal composite material wall panels will be considered defective if they do not pass test and 
inspections. 

E. Additional tests and inspections, at Contractor's expense, are performed to determine 
compliance of replaced or additional work with specified requirements. 

F. Prepare test and inspection reports. 

3.6 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal composite 
material panels are installed, unless otherwise indicated in manufacturer's written installation 
instructions.  On completion of metal composite material panel installation, clean finished 
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surfaces as recommended by metal composite material panel manufacturer.  Maintain in a 
clean condition during construction. 

B. After metal composite material panel installation, clear weep holes and drainage channels of 
obstructions, dirt, and sealant. 

C. Replace metal composite material panels that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 

 
END OF SECTION 07 42 13 
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SECTION 07 53 23 - EPDM ROOFING 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of EPDM Roofing, as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following: 

1. Remove and legally dispose of existing gravel surfacing, roofing, insulation, the vapor 
barrier, underlayment, wood blocking, and flashing.  Clean all residual material from the 
surface of the deck, and the flutes of the steel deck. 

2. Install a new fully adhered unreinforced 60 mil thick EPDM roofing system, including a 
vapor barrier on concrete deck areas, insulation, a cover board, flashings, stripping and 
related accessories.  

3. Provide any miscellaneous mechanical, electrical, hoisting and other work needed, and 
remove, adjust, modify, reset and reconnect existing roof-mounted and roof-penetrating 
devices. 

4. Install new flashings at the roof drains, and all roof-mounted and roof-penetrating 
equipment. 

5. Disconnect and remove abandoned mechanical equipment and curbs, and infill the roof 
deck. 

6. Refasten loose sections of existing metal deck with self drilling / tapping screws as Base 
Bid work. 

7. Alert the Architect and Owner and replace deteriorated sections of existing metal deck as 
extra work, after receiving direction from them.  

B. Related Requirements 

1. Rough Carpentry - Section 06 10 00  
2. Sheet Metal Flashing & Specialties - Section 07 62 00  
3. Roof Accessories - Section 07 72 00 

1.2 CODE APPROVAL REQUIREMENTS 

A. Install roofing and insulation system components to meet the following minimum requirements: 

1. New York State Uniform Fire Prevention and Building Code. 
2. Underwriters Laboratories Inc. Class A external fire rating for Roof Covering Materials. 
3. ASCE 7-16 minimum uplift resistance, calculated using a safety factor of 2 

B. Provide written certification from the Manufacturer, before beginning work, to confirm the 
roofing system meets these requirements. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications: 
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1. A firm (Installer) with at least 5 continuous years experience performing EPDM roofing 
work similar to that required for this project, employing personnel skilled in the specified 
work.  
a. The Installer shall directly employ the personnel performing the work of this section.  
b. The Installer shall have a full time supervisor/foreman on the roof when roofing work 

is in progress.  The Supervisor shall have a minimum of 5 years experience in 
EPDM roofing work similar in nature and scope to this project, and speak fluent 
English. 

2. The Installer shall provide a reference list of at least three projects of comparable size and 
similar design, within a fifty mile radius of this project, which may be observed by 
representatives of the Owner: 

a. The reference list shall include the completion date, a description of the work 
performed, the Owner’s name - contact person - phone number and address and the 
Architect’s name - contact person and phone number. 

b. The Installer shall provide the reference list prior to contract award if requested.   

3. The Installer shall be acceptable to or licensed by the Manufacturer of the primary roofing 
materials, and provide written certification from the Manufacturer to confirm this prior to 
award if requested.  

B. Material Quality: Obtain each product, including the vapor barrier, insulation, cover board, 
EPDM roofing and flashing, and the cements, primers and adhesives from a single 
Manufacturer, which has manufactured the same products in the United States of America for 
not less than 5 continuous years. 

C. Pre-Work Conference:  Meet at the project site approximately 10 days prior to starting work, 
with the Architect, Owner and other representatives concerned about the work, to discuss the 
following: 

1. How the existing building will be kept watertight as old roofing is removed and the work 
progresses. 

2. How new roofing will be coordinated with the installation of related building components, 
including the drains and mechanical equipment, the vapor barrier, insulation, cover board, 
flashings and other items to provide a watertight installation. 

3. Generally accepted industry practice, the Manufacturer's instructions for handling and 
installing his products, and specified work requirements.  

4. The condition of the existing and new substrates (decks), curbs, penetrations and other 
preparatory work needed.  

5. Submittals, both completed and yet to be completed. 
6. The construction schedule, forecast weather, availability of materials, personnel, 

equipment and facilities needed to proceed and complete the work on schedule. 
7. A schedule for Manufacturer and Architect inspections. 

1.4 SUBMITTALS  

A. Submit the following items far enough in advance to obtain approval prior to performing any 
work: 

1. Written certification from the Manufacturer which states that the Installer is acceptable or 
licensed to install the specified roofing; if not previously provided. 

2. Manufacturer’s installation instructions and technical data sheets for each component of 
the roofing system.  Material sample submittals are not needed or wanted.  

3. Samples of the Contractor’s and Manufacturer’s guarantee/warranty forms. 
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4. Technical submittals shall be prepared and made by the firm that will perform the actual 
work. 

5. Payment requisitions will not be processed until all submittals are received and approved. 

1.5 JOB CONDITIONS (CAUTIONS & WARNINGS) 

A. Do not use oil base or plastic roof cement with EPDM roofing.  Do not allow waste products, 
(petroleum grease or oil, solvents, vegetable or mineral oil, animal fat) or direct steam venting 
to come in contact with any roofing, insulation or flashing product.  Do not expose EPDM 
roofing and accessories to a temperature in excess of 175 degrees Fahrenheit. 

B. Splice cleaner, primer, cements and bonding adhesives are flammable.  Do not breathe vapors 
or use near fire or flame or in a confined or unventilated area.  Dispense only from a UL listed 
or approved safety can. 

C. Remove empty adhesive and solvent containers and contaminated rags from the roof and 
legally dispose of them daily. 

D. Do not apply adhesives adjacent to open ventilation system louvers, or windows.  Temporarily 
cover the louvers and windows with 6 mil fire retardant polyethylene and prevent adhesive 
odors from entering the building.  Remove temporary covers at the end of each days work. 

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver material to the site in the Manufacturer's original and unopened packaging, bearing 
labels which identify the products and Manufacturers, with the labels intact and legible. 

B. Cover all stored materials, except rolls of EPDM and sealed cans of adhesives, with watertight 
tarpaulins installed immediately upon delivery. 

C. Immediately remove any insulation or cover board which gets wet from the job site. 

D. Do not overload the structure when storing materials on the roof. 

E. Store and install all material within the Manufacturer’s recommended temperature range. 

1.7 GUARANTEE/WARRANTY 

A. Provide a written Manufacturer's "Full System Guarantee/Warranty" which warrants that the 
roofing system, including the insulation, cover board, EPDM roofing and flashings, will remain 
in a watertight condition for a twenty year period beginning upon Final Completion.  

1. Guarantee/Warranty coverage shall remain in effect for gust wind speeds up to 72 miles 
per hour, measured at ground level at the site. 

2. Guarantee and Warranty coverage shall have no dollar value limit. 

B. Provide a Contractor's written Guarantee which warrants that all work will remain free of 
material and workmanship defects and in a watertight condition for a five year period beginning 
upon Final Completion: 
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1. Defective work includes but is not limited to the following types of failure: leakage, 
adhesive separation, delamination, lifting, loosening, splitting, cracking, and undue 
expansion. 

2. The Contractor's Guarantee shall provide that the Contractor will make the repairs and 
modifications necessary to enable the work to perform as warranted at his own expense: 

3. The Guarantee shall include the removal and replacement of items or materials installed 
as part of the original work, if removal is needed to affect guaranteed repairs. 

C. Manufacturer's and Contractor's Guarantees/Warranties shall be issued no more than 30 days 
before the satisfactory completion of punch list work.   

D. Guarantees/Warranties shall include the removal and replacement of items or materials 
installed as part of the original work, if removal is needed to make warranty repairs. 

E. Guarantee/Warranty coverage may be cancelled, for the affected portion of the roof, if the work 
is damaged by winds in excess of 72 mph, by hail, lightning, insects or animals, by failure of 
the structural substrate, by exposure to harmful chemicals, by other trades on the roof, or by 
vandalism, or if the Owner fails to maintain the roof in accordance with, or makes roof 
alterations contrary to, the Manufacturer’s printed recommendations. 

F. Guarantee/Warranty coverage shall be reinstated, for the remainder of the original period; if the 
Owner restores the roof to the condition it was in prior to the damage occurring. 

G. The Contractor’s Surety Company may add a rider to the Performance Bond which clarifies 
that Bond Coverage expires two years after Final Completion; i.e., Performance Bond 
Coverage does not run for the entire five year term of the Contractor’s Guarantee.    

1.8 SUBSTITUTIONS 

A. The following factors will be considered when evaluating a possible alternative to the roofing 
system specified: 

1. The wording and intent of the warranty to be issued. 
2. The financial status, numbers of years in business, and stability of the entity that will issue 

the warranty. 
3. A reference list of at least five completed similar projects of comparable size, with a 

successful functional history of at least five years, within an approximate fifty mile radius 
of the Project. 

4. Technical aspects of the system, especially relating to durability, serviceability and 
performance. 

5. The capacity and history of the Manufacturer in providing technical response, on-site 
inspections and assistance. 

6. The availability and prior experience of local authorized applicators, within a 50 mile 
radius of the project, to install and maintain the proposed alternate system. 

7. The willingness and history of the Manufacturer in responding to warranty claims 
previously made by the Owner, Architect or any Consultant involved in this project. 

PART 2 - PRODUCTS 

2.1 GENERAL 
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A. EPDM roof system components are specified as products of Firestone Building Products 
Company to establish a standard of quality.  Equal products and systems from Carlisle SynTec 
will be accepted. 

B. Primary products required for this project include: 

1. Vapor barrier 
2. Roof insulation 
3. Cover board 
4. EPDM roofing 
5. Primers and adhesives 
6. Sealants 
7. EPDM flashing 
8. Fasteners 

2.2 VAPOR BARIER 

A. 154 mm thick smooth surfaced APP modified bitumen sheet suitable for torch application over 
ASTM D 41, Type II asphalt primer applied on concrete deck surfaces. 

2.3 INSULATION: 

A. Isocyanurate – Rigid cellular polyisocyanurate boards with fibrous felt/fiberglass mat facers, 
minimum compressive strength 20 psi, meeting ASTM C1289-01, Type II, Class1, Grade 2, as 
manufactured by Firestone under the trade name of “ISO 95+ Isocyanurate Insulation”. 

1. Flat insulation sloped as shown on the roof plan. 
2. Crickets sloping 1/4 and 1/2 inch per foot. 

2.4 GYPSUM COVER BOARD:  

A. 1/4 inch thick fire resistant gypsum board decking with inorganic glass mat facers and a water 
resistant core, formulated in 48 x 96 inch square edge boards, UL Class A, meeting ASTM C-
1177, manufactured under the trade name Dens-Deck. 

2.5 INSULATION ADHESIVE: 

A.  Two component low rise polyurethane foam adhesive, installed with a mixing extruding Pace-
Cart dispenser, or with a pleural heated foam rig, Firestone I.S.O. Adhesive intended for 
application at the temperatures that will be encountered. 

B. Do not use twin cartridge adhesive except on very small isolated sections of roof. 

2.6 EPDM 

A. Unreinforced 60 mils thick, fire retardant, EPDM (Ethylene Propylene Diene Monomer) sheet 
membrane conforming to the following minimum physical properties. 

PROPERTY   TEST METHOD SPECIFICATION 
 
Color     —  Gray/Black 
Tensile Strength  ASTM D-412  1305 psi min. 
Elongation   ASTM D-412  300% min 
Tear Strength   ASTM D-624  150 lb/in min 
Ozone Resistance  ASTM D-1149  No cracks,7 days/100 
       pphm/100ºF/50% strain 
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Heat Aging   ASTM D-573  1200 psi min@ 200%  
       elongation/4 wks/240ºF 
Brittleness Temperature ASTM D-746  -49ºF 
Water Vapor Permanence ASTM E-96  2.0 perm max 
Thickness   ASTM D-412  60 mils plus/minus 6 mils 
Fire Retardant     UL Class A 

2.7 RELATED MATERIALS 

A. Cleaners, adhesives, sealants, caulking and fasteners furnished by the EPDM system 
Manufacturer and as listed below. Use low VOC adhesives and cleaners as required by 
regulations in effect at the time of application.  

1. Stripping:  90 mil thick 5 inch and 9 inch wide self adhering flashing, consisting of 45 mils 
of semi-cured EPDM factory laminated to 45 mils of cured seaming tape. 

2. Bonding Adhesive:  High strength contact adhesive. 

3. Splice Adhesive:  High strength synthetic polymer based contact cement formulated 
specifically to splice EPDM sheets. 

4. Lap Sealant:  EPDM rubber based gun grade sealant. 

5. Water Block Seal:  One component low viscosity butyl rubber sealant. 

6. Pre-Molded Pipe Flashing:  Pressure sensitive prefabricated flashings with pre-applied 
adhesive. 

7. Pourable Sealer:  Two component, solvent free polyurethane based sealant. 

8. Reinforced Perimeter Fastening Strips:  .030 inch thick reinforced cured EPDM. 

9. Seam Tape Primer:  Synthetic rubber polymer based primer designed to clean and prime 
seam tape spice areas prior to installing the tape. 

10. Seam Splice Tape:  Nominal 30 mil thick cured polymer self adhesive tape with release 
paper carrier, 6 inches wide. 

11. Plates and Bars:  Galvanized and corrosion resistant specialty products. 

12. Fasteners:  #14 Fluorocarbon polymer coated heavy duty screws. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Construct the new roofing system in a watertight, workmanlike manner, meeting the guarantee 
requirements specified herein; in strict accordance with the drawings and in conformance with 
the Manufacturer's requirements, except as enhanced in this specification. 

B. Perform work in areas with roof mounted mechanical equipment, so the work coincides with 
equipment shutdown periods and does not affect building occupants.  Temporarily cover and 
protect equipment openings, and windows adjoining the work area, with 6 mil fire retardant 
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polyethylene, so dirt, dust and odors do not enter the equipment or building.  Remove covers at 
the end of each workday, and as soon as roof work is complete. 

C. Clean the surface on which roofing system components will be applied, of all laitance, dirt, oil, 
grease or other foreign matter which would in any way affect the quality of the installation.  

D. Install roof system components on dry surfaces only. Do not install any items when weather 
conditions and outside temperatures are not suitable in accordance with the Manufacturer's 
recommendations. 

E. Complete all work in sequence as quickly as possible so that as small an area as practicable is 
in the process of construction at any one time.  Complete the entire area of work begun each 
day, the same day, and make all exposed edges watertight at the end of each day's work. 

3.2 SUBSTRATE INSPECTION 

A. Remove existing roofing, insulation, flashings, underlayment material and the vapor barrier as 
indicated, and carefully check the existing deck.  To be an acceptable surface for the new 
roofing system, it is to be well secured to the underlying structure and not rotted or otherwise 
deteriorated. 

B. Immediately notify the Architect and Owner by telephone and in writing if defects in the 
substrate are discovered. 

C. Maintain the building watertight in the interim, but do not proceed with the installation of new 
roofing until defects have been corrected. 

3.3 DECK REPAIR & REPLACEMENT 

A. Refasten loose sections of steel deck using self drilling / tapping screws as Base Bid work  

B. Steel deck replacement: 

1. Alert the Owner and Architect if deteriorated steel decking is encountered, maintain the 
building watertight in the interim, and obtain direction before continuing with the work.  

2. Remove damage decking across the entire width of individual sections by a length equal 
to a minimum of two joist bays. 

3. Install new deck of thickness, gauge and cross section configuration to match existing.  
New steel deck shall be galvanized. 

4. Fasten new deck to the joists with #12 screws spaced 6 inches on center in each joist. 
5. Stitch side seams of steel deck with #10 screws spaced 24 inches apart. 

3.4 PRIMER & VAPOR BARRIER 

A. Install asphalt primer on concrete deck surfaces and allow it to dry before installing the vapor 
barrier.  

1. Apply the primer only after new concrete has cured for at least 21 days, and when the 
concrete is dry. 

2. Do not thin the primer. 
 

B. Torch apply the vapor barrier to fully adhere it to the primer deck surface. Overlap end laps 6 
inches, overlap ply lines 3 inches, and turn the vapor barrier up at perimeter blocking, curbs 
and change in elevation walls. 
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C. Post an English speaking fire watch employee, with a cell phone, on the roof when torch work 
occurs, and for 1 hour after it finishes each day.    

3.5 INSULATION AND COVER BOARD 

A. Install tapered insulation neatly cut at all miters and transitions.  Do not lace corner boards. 

B. Install insulation with joints offset between rows and layers a minimum of 12 inches. Cut 
insulation to fit neatly at penetrations and joints. Fill any gap which is greater than 1/4 inch. 

C. Fasten all layers of insulation only to the top flute of steel decks with screws and discs which 
penetrate through the deck a minimum of 3/4 inch and a maximum of 1-1/2 inches. 

1. Install 16 fasteners per 4 by 8 foot insulation board in the field of the roof. 
2. Install 28 fasteners per 4 by 8 foot insulation board in 8 foot wide perimeter zones. 
3. Install 32 fasteners per 4 by 8 foot insulation board in 8 foot square corner zones. 

D. Install all layers of insulation over the vapor barrier on concrete decks in low rise polyurethane 
foam adhesive. 

E. Install gypsum cover board over the insulation using foam adhesive, with joints offset between 
the insulation and cover board a minimum of 12 inches. Cut gypsum cover board to fit neatly at 
penetrations and joints. Fill any gap which is greater than 1/4 inch. 

F. Install foam adhesive in accordance with the Manufacturer’s recommendations and to achieve 
the specified minimum uplift resistance. 

1. Install 1/2 inch diameter adhesive beads spaced 12 inches on center in the field of the 
roof. 

2. Install 1/2 inch diameter adhesive beads spaced 6 inches on center in 8 foot wide 
perimeter zones. 

3. Install 1/2 inch diameter adhesive beads spaced 4 inches on center in 8 foot square 
corner zones.   

4. Place 5 gallon pails half full of gravel or concrete on the insulation and gypsum cover 
board to hold it firmly in position while the low rise foam adhesive sets. Position the pails 
no more than 24 inches apart in all directions.       

3.6 EPDM 

A. Position the EPDM roofing over the substrate without stretching it, and allow it to relax 
approximately one hour before adhering it to the substrate or forming the seams. 

B. Position adjoining sheets in the same manner lapping the edges about 7 inches. 

C. Fully adhere the EPDM to the substrate with bonding adhesive.  

1. Open each can of adhesive and stir it with an electric paddle mixer for at least 5 minutes 
before applying the adhesive. Re-stir adhesive that isn’t used within two hours of initial 
mixing. 

2. Do not punch holes in cans of adhesive and use them in a “Better Spreader” without first 
opening the cans to mix them.  

3. Replace used roller covers each day; discard covers after each days use.    
4. Allow bonding adhesive to dry to the touch before joining the EPDM to the substrate. 
5. Roll the EPDM onto the dried bonding adhesive and immediately rub it vigorously with a 

soft bristle broom to ensure complete adhesion. 
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D. Roofing installed over improperly applied adhesive, and roofing installed with blisters, 
ridges, mole runs and similar deficiencies shall be removed and replaced at the 
Contractor’s expense.  

3.7 SPLICING 

A. Form all EPDM roof splices with 6 inch wide seam tape. 

1. Fold the top sheet back about 7 inches.  Clean both mating surfaces using clean rags with 
splice wash. 

2. Scrub a smooth coat of QuickPrime to both mating surfaces, with long strokes obtaining 
complete coverage, using approximately 1 gallon per 225 square. Do not allow the 
QuickPrime to glop, streak or puddle.  Allow it to dry to the touch before installing the 
seam tape. 

3. Install the seam tape on the bottom sheet of EPDM roofing, using guide marks to position 
it so 1/8 inch minimum and 1/2 inch maximum will be exposed out of the seam when the 
seam is complete. 

4. Roll and allow the top sheet to fall freely into place without stretching or wrinkling it. 
5. Pull the splice tape release paper from within the seam area and neatly mate the seam 

using hand pressure to rub the membrane together. 
6. Immediately roll the splice with a 2 inch wide roller, using positive pressure, toward the 

outer edge of splice. 
7. Install uncured EPDM surface patches with rounded corners, over all T-Seam 

intersections. 
8. Install 5 inch uncured EPDM stripping over any seam where the tape is exposed less than 

1/8 inch or more than 1/2 inch. 

3.8 PERIMETER FASTENING 

A. Secure the EPDM roof at the perimeter of each section, and at eaves, penetrations, expansion 
joints and slope changes greater than 1 inch in 12 inches. Secure discs through the membrane 
or adhere it to continuous reinforced EPDM fastening strips.  Fasten the discs and EPDM 
fastening strips 12 inches on center. 

3.9 FLASHING 

A. Utilized cured EPDM for all flashings; utilize self-curing EPDM at corners and angle changes 
only where required by the Manufacturer. 

1. Form flashing splices, and the splice between the flashing and main roof sheet with 7 inch 
seam tape. 

2. Adhere the flashing to vertical surfaces with bonding adhesive. 
3. Fasten the top edge of all flashings, positioning the fasteners 12 inches on center, to be 

covered by the cap flashing. 

B. Install premolded pipe flashings wherever possible.  Where premolded pipe flashings cannot 
be installed, use field wrapped flashings.  Install pitch pockets as a last resort. 

C. Remove existing pipe flashings and Kennedy type couplings and extend the vent pipes to finish 
a minimum of 18 inches above the roof surface. 

3.10 MISCELLANEOUS 
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A. Provide any miscellaneous roofing, flashing, caulking, and metal work needed to leave the 
work complete and entirely watertight, neatly and carefully executed in a thorough and 
workmanlike manner. 

B. Mechanical and electrical work shall be performed by mechanics skilled and licensed in these 
trades.  Provide new material, couplings, transition pieces, blocking, fasteners and the like 
needed to complete the work. 

3.11 CLEANING, PROTECTION AND WATERTIGHTNESS 

A. Conduct an inspection of the interior and exterior of the existing building and grounds, and 
submit a written report with photos to document any pre-existing leakage or damage, prior to 
performing any work. 

B. The Owner will conduct a similar inspection at the completion of the work, and the Contractor 
will be charged for all leakage or damage which was not documented in the Contractor’s 
report, or repaired to the Owners satisfaction at the Contractor’s expense. 

C. Provide any equipment, material and labor necessary to protect the site, the building, its 
contents and occupants, pedestrians, and surrounding landscaped and paved areas from 
damage due to the construction work or from inclement weather during construction. 

D. Do not perform work during inclement weather. Protect incomplete work and the building from 
damage by inclement weather which may occur unexpectedly. Make all work areas watertight 
at the end of each day's work. 

E. Frequently clean up all refuse, rubbish, scrap materials and debris so the work site presents a 
neat, orderly and workmanlike appearance. 

F. Carefully clean the roof to remove all residual debris when work is complete.  After cleaning the 
roof, thoroughly clean all drain sumps, drain lines, leader heads and leaders. Do not allow 
debris to enter the drainage system. 

3.12 ROOF INSPECTIONS BY MANUFACTURER 

A. Arrange for the roofing Manufacturer, or his authorized representative, to make a minimum of 
five inspections in accordance with the following schedule and submit a written report of each 
inspection to the Architect within one week following each inspection: 

1. First inspection during the first two days of new roof installation. 
2. Second inspection when roofing is approximately one third complete. 
3. Third inspection when roofing is approximately two thirds complete. 
4. Fourth inspection when all roofing and flashings are installed. 
5. Final inspection at the completion of all work. 

B. Provide 48 hours advance written notice to the Architect, so he may have a representative 
attend the inspections. 

C. Payment requisitions will not be reviewed nor approved until the inspection reports are 
received. 

3.13 WASTE MANAGEMENT 

A.  Coordinate with Section 01 74 19 
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1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with the Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing until removed 
from the site. 

3. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area. 
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SECTION 07 62 00 - SHEET METAL FLASHINGS & SPECIALTIES 
 

PART 1 - GENERAL 

1.1 SUMMARY  

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of Sheet Metal Flashings & Specialties,  
shown on the schedules, keynotes, drawings, as specified herein, and as may be required by 
conditions and authorities having jurisdiction, including, but not limited to, the following: 

1. Sheet metal work that is compatible with the roofing systems specified, including cap and 
through wall flashings, hook strips, fascia, gravel stops, copings, gutters, leaders, valleys, 
flat and standing seam panels, ridges and  miscellaneous flashings. 

B. Related Requirements 

1. Rough Carpentry - Section 06 10 00  
2. EPDM Roofing - Section 07 53 23 
3. Roof Accessories - Section 07 20 00  

1.2 CODE APPROVAL REQUIREMENTS 

A. Fabricate and install roof perimeter flashings that comply with the NY State Uniform Fire 
Prevention and Building Code and ANSI/SPRI ES-1 requirements.  

1.3 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. A firm (Installer) with not less than 5 continuous years  experience performing Sheet Metal 
work similar to that required for this project, employing personnel skilled in the specified 
work.  

a. The Installer shall directly employ the personnel performing the work of this section.  
b. The Installer shall have a full time supervisor/foreman on the roof when work is in 

progress.  The Supervisor shall have a minimum of 5 years experience in work 
similar in nature and scope to this project, and speak fluent English. 

2. The Installer shall provide a reference list of at least three projects of comparable size and 
similar design, within a fifty mile radius of this project, which may be observed by 
representatives of the Owner: 

a. The reference list shall include at a minimum, the completion date, a description of 
the work performed, the Owner’s name - contact person - phone number and 
address and the Architect’s name - contact person and phone number. 

b. The Installer shall provide the reference list prior to contract award if requested.   

B. Material Quality:  

1. Obtain each product from a single Manufacturer which has manufactured the same 
product in the United States of America for not less than 5 continuous years. 

2. Obtain copper and pre-finished sheet metal items from the same mill run to maintain 
consistent color hue and surface finish.    
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C. Pre-Work Conference:  Meet at the project site approximately one week prior to starting work, 
with the Architect, Owner and other representatives concerned about the work, to discuss the 
following: 

1. How the existing building will be kept watertight as work progresses. 
2. How sheet metal work will be coordinated with the installation of the vapor barrier, thermal 

barrier, insulation, cover board, roofing, flashings, roof accessories and other items to 
provide a watertight installation. 

3. Generally accepted industry practice, the Manufacturer's instructions for handling and 
installing his products, and specified work requirements.  

4. The condition of the substrate (deck), curbs, penetrations and other preparatory work 
needed.  

5. Submittals, both completed and yet to be completed. 
6. The construction schedule, forecast weather, availability of materials, personnel, 

equipment and facilities needed to proceed and complete the work on schedule. 
7. A schedule for Manufacturer and Architect inspections. 

1.4 SUBMITTALS   

A. Submit the following items far enough in advance to obtain approval prior to performing any 
work: 

1. Pre-work site and existing building inspection report with photos to document conditions 
before work starts. 

2. Shop drawings, or 2 foot long samples, for each sheet metal item, to show how it relates 
and fits on adjoining masonry and wood blocking assemblies, and with the roof, stripping, 
and flashings. 

3. A 6 inch square piece of each type of sheet metal to show surface finish, texture and 
color. 

4. Literature for each type of sheet metal, sealant and fastener, including the Manufacturer's 
instructions which show how to install the items, and form and seal joints. 

5. A sample of the Contractor’s guarantee form. 

B. Technical submittals shall be prepared and made by the firm that will perform the actual work.   

C. Payment requisitions will not be processed until all submittals are received and approved. 

1.5 JOB MOCK-UPS 

A. After the submittals are approved, prepare in actual job locations, mock-ups of cap and through 
wall flashings, hook strips, drip edges, fascia, gravel stops, and all other items of sheet metal 
and related work, for inspection and approval by the Architect. 

B. Construct each mock-up of two full lengths of metal, fastened, connected and stripped-in to the 
related roofing system, to show the following: 

1. Type, gauge, color, cross-sectional dimensions and shape, and joint and mitering 
techniques. 

2. Related masonry work, wood blocking, and the attachment techniques and fasteners for 
all wood and metal components. 

3. Other sheet metal related materials and their installation techniques to fully define the 
detailing of each mock-up. 

C. The purpose of each mock-up is to establish the minimum standard of materials and 
workmanship, and to assure that completed work which matches the mock-ups will be fully 
functional and serve the purpose for it has been designed. 
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D. Approved mock-ups may be left in place and incorporated into the permanent installation.  
Rejected mock-ups shall be removed and replaced until approved. 

E. Do not purchase or fabricate sheet metal items until mock-up installation, inspection and 
approval are completed and approval is documented in writing. 

1.6 GUARANTEE 

A. Provide a Contractor's written Guarantee which warrants that all work will remain free of 
material and workmanship defects and in a watertight condition for a five year period beginning 
upon Final Completion: 

1. Defective work includes but is not limited to the following types of failure: leakage, 
adhesive separation, delamination, lifting, loosening, splitting, cracking, and undue 
expansion. 

2. The Contractor's Guarantee shall provide that the Contractor will make the repairs and 
modifications necessary to enable the work to perform as warranted at his own expense. 

3. The Guarantee shall include the removal and replacement of items or materials installed 
as part of the original work, if removal is needed to affect guaranteed repairs. 

B. The Guarantee shall be issued no more than 30 days before the satisfactory completion of 
punch list work. 

C. The Contractor’s Surety Company may add a rider to the Performance Bond which clarifies 
that Bond Coverage expires two years after Final Completion; i.e., Performance Bond 
Coverage does not run for the entire five year term of the Contractor’s Guarantee.    

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Copper sheet: ASTM B370, 99.0 % pure copper, thickness 16 ounces per square foot. Use 
copper for all metal items not otherwise indicated 

B. Zinc-Tin coated copper:  copper sheet, coated on both sides, with a smooth uniform coating of 
zinc and tin, base metal weight 16 ounces per square foot, cold rolled temper, available as 
FreedomGray Copper by Revere. 

C. Solder:  

1. 50-50 tin and lead for plain copper, supplied in one pound bars with the alloy mixture 
stamped into the bar by the Manufacturer. 

2. Lead free / or pure tin solder for zinc-tin coated copper, Number 497 by Johnson 
Manufacturing. 

D. Flux:   

1. Water-Soluble Liquid Flux, Kester #3345 for iron soldering of brass and copper. 
2. Tin-bearing flux such as “Flux-N-Solder E127 with pure tin” by Johnson Manufacturing.   

E. Factory Fabricated Roof Edge System: Extruded aluminum anchor bars secured with #9 
stainless steel screws spaced 12 inches on center and .050 inch thick Kynar 500 prefinished 
aluminum trim covers, independently tested to comply with the ANSI / SPRI ES-1 Wind Design 
Guide. 

F. Fasteners:  stainless steel, or to match the sheet metal being fastened. 
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G. Glass Cloth:  open mesh glass fabric coated on each side with plasticized asphalt as 
manufactured by Karnak Corporation or equal. 

H. Asphalt cement:  Federal Specification SS-C-153B, Type 1, asbestos free grade. 

I. Exterior mounted leaders and straps:  .027 inch thick rectangular corrugated aluminum leaders 
factory finished with baked acrylic enamel. Fasten each leader with 1/16 inch thick by 1 inch 
wide straps spaced 7 feet on center. 

J. Sealant:  High performance, solvent free, formulated and moisture curing silyl-terminated 
polyether sealant, ASTM C-920, Type S, Grade NS, Class 25, NovaLink construction sealant 
by ChemLink, color as selected. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Accurately reproduce the details and design shown, and form profiles, bends and intersections, 
sharp, true and even. Fabricate sheet metal in the shop whenever possible, and form joints, 
laps, splices and connections to shed water and condensation in the direction of flow. 

B. Provide any miscellaneous flashing and sheet metal work not shown on the drawings but 
otherwise needed to leave the project complete and entirely watertight, neatly and carefully 
executed in a thorough and workmanlike manner. 

3.2 INSPECTION 

A. Examine surfaces to receive work of this section and report any defects to the Owner and 
Architect.  

3.3 INSTALLATION  

A. Fabricate and install copper work in accordance with the current edition of "Copper and 
Common Sense" as published by the Revere Copper and Brass Company, unless otherwise 
indicated. 

1. Form all joints, except loose locked sealant filled expansion joints, to overlap 2 inches.  
2. Secure the joints with rivets spaced 1 inch on center positioned about 1/2 inch from the 

top edge of the joint, then sweat solder the joint. 
3. Use solder only to fill and seal the joint, not for mechanical strength.  Form soldered joints 

continuous, strong and free from defects, with well heated soldering irons.  Do not use 
open flame torches for soldering.  

4. Clean soldered joints daily, immediately after soldering, by washing them with soap and 
water applied with a soft bristle brush, then rinsing with clear water. 

B. Securely fasten and anchor all work, and make provisions for thermal expansion.  Submit 
details of expansion joints for approval. Install fasteners through one edge of metal only, use a 
hook strip on the other edge.  

C. Use stainless steel pin Zamac type nail-in fasteners, or stainless steel screws and washers 
with neoprene inserts where fasteners will be exposed.   

3.4 CAP FLASHINGS 
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A. Install new copper cap flashings built into masonry walls properly joined to all related materials 
in a watertight manner.   

1. Solder all joints in the new cap flashing, except form 2 inch wide flat locked sealant filled 
expansion joints a maximum of 32 feet on center. 

2. Form the flashing to turn up 2 inches inside the wall and finish with a hem on the bottom 
exposed edge. 

3. Fasten the top edge of the cap flashing to the back up masonry 12 inches on center.  
4. Install the new cap flashing under flexible type wall flashings where possible. Where it is 

not possible to lap the new cap flashing under an existing wall flashing, install a ply of 
glass cloth set in and coated with asphalt cement to connect the new cap flashing to the 
existing wall flashing. 

5. In the absence of an existing wall flashing, or at a solid masonry wall, turn up the new cap 
flashing 2 inches behind the first wythe of masonry. 

6. Install new cap flashings where shown on the drawings, and at a height of 10 to 12 inches 
above the roof surface.  

B. Install new aluminum cap flashings on existing and new skylight and equipment curbs.  

1. Form the cap flashing to extend 2 inches under the equipment or skylight, 4 inches over 
the base flashing, and finish with a 1/2 inch hem on the bottom edge.  

2. Install a 1/2 inch thick by 2 inch wide continuous foam gasket between the cap flashing 
and mechanical equipment or skylight.  Do not set the equipment or skylight in sealant. 

3. Secure the equipment or skylight to the curb with stainless steel screws spaced 12 inches 
on center. 

3.5 DRIP EDGES 

A. Fabricate drip edges to extend 1-1/2 inches past the roof edge, and turn down to ensure water 
cannot track back and run down the fascia. Secure the drip edge with roofing nails along the 
top edge, spaced 4 inches apart along the raw metal edge. Form joints in the drip edge with 6 
inch wide concealed under plates which duplicate the profile of the drip edge. Set the 
underplates in a full bed of sealant. 

3.6 HOOK STRIPS 

A. Form continuous hook strips with locks that engage the superimposed trim piece a minimum of 
3/4 inch, and to cover the entire underside edge of the wood blocking and neatly extend to the 
building wall. 

B. Fasten hook strips along their bottom edge, just above the 45 degree bend, with nails spaced 4 
inches on center into underlying wood blocking; Zamac type nail-in type fasteners spaced 8 
inches on center into masonry surfaces, or screws spaced 8 inches on-center into sheet metal 
surfaces.   

3.7 ROOF EDGE SYSTEM   

A. Install a factory fabricated roof edge system on all roof eaves. 

1. Extend the EPDM roof down the face of the fascia trim, so it stops just short of the bottom 
edge of the anchor bar. 

2. Install the anchor bar straight, level and true, set in a full bed of sealant, and secure the 
bar with #9 by 2 inch long stainless steel screws spaced no more than 12 inches apart.  

3. Pre-drill screw holes in the underlying metal fascia trim, and where extra fasteners are 
needed at corners and special conditions. 
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4. Install color matching under plates at each joint in the roof edge trim; set the under plates 
in a full bed of sealant.      

3.8 CLEANING, PROTECTION AND WATERTIGHTNESS 

A. Conduct an inspection of the interior and exterior of the building and grounds, and submit a 
written report with photos to document any pre-existing leakage or damage, prior to performing 
any work. 

B. The Owner will conduct a similar inspection at the completion of the work, and the Contractor 
will be charged for all leakage or damage which was not documented in the Contractor’s 
report, or repaired to the Owners satisfaction at the Contractor’s expense. 

C. Provide any equipment, material and labor necessary to protect the site, the building, its 
contents and occupants, pedestrians, and surrounding landscaped and paved areas from 
damage due to the construction work or from inclement weather during construction. 

D. Do not perform work during inclement weather. Protect incomplete work and the building from 
damage by inclement weather which may occur unexpectedly. Make all work areas watertight 
at the end of each day's work. 

E. Frequently clean up all refuse, rubbish, scrap materials and debris so the work site presents a 
neat, orderly and workmanlike appearance. 

F. Carefully clean the roof to remove all residual debris when work is complete.  After cleaning the 
roof, thoroughly clean all drain sumps, drain lines, leader heads and leaders. Do not allow 
debris to enter the drainage system. 

3.9 WASTE MANAGEMENT 

A.  Coordinate with Section 01 74 19 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with the Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing until removed 
from the site. 

3. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area. 

 

END OF SECTION 07 62 00 
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SECTION 07 84 13 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
penetration firestopping for the project.  The work performed under this Section consists of the 
provision of all plant, materials, labor and equipment and the like necessary and/or required for 
the complete execution of all penetration firestopping as required by the this section, schedules.  

1. Penetrations in fire-resistance-rated walls. 
2. Penetrations in horizontal assemblies. 
3. Penetrations in smoke barriers. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Product Schedule:  For each penetration firestopping system.  Include location and design 
designation of qualified testing and inspecting agency. 

1. Where Project conditions require modification to a qualified testing and inspecting 
agency's illustration for a particular penetration firestopping condition, submit illustration, 
with modifications marked, approved by penetration firestopping manufacturer's fire-
protection engineer as an engineering judgment or equivalent fire-resistance-rated 
assembly. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in 
compliance with requirements and manufacturer's written recommendations. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for penetration firestopping. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

PENETRATION FIRESTOPPING 07 84 13 - 2 of 10  

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that has been approved by FM Global according to 
FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with its "Qualified Firestop Contractor Program Requirements." 

B. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in 
material, design, and extent to that indicated for this Project, whose work has resulted in 
construction with a record of successful performance.  Qualifications include having the 
necessary experience, staff, and training to install manufacturer's products per specified 
requirements.  Manufacturer's willingness to sell its penetration firestopping products to 
Contractor or to Installer engaged by Contractor does not in itself confer qualification on buyer. 

C. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following 
requirements: 

1. Penetration firestopping tests are performed by a qualified testing agency acceptable to 
authorities having jurisdiction. 

2. Penetration firestopping is identical to those tested per testing standard referenced in 
"Penetration Firestopping" Article.  Provide rated systems complying with the following 
requirements: 

a. Penetration firestopping products bear classification marking of qualified testing 
and inspecting agency. 

b. Classification markings on penetration firestopping correspond to designations 
listed by the following: 

1) UL in its "Fire Resistance Directory." 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.6 REFERENCED STANDARDS 

A. American Society for Testing and Materials (ASTM). 

1. E 814 – Standard Method of fire Tests of Through Penetration Fire Stops. 
2. E 119 – Methods of Fire Tests of Building Construction and Materials. 
3. E 84 – Standard Test Method for Surface Burning Characteristics of Building Materials. 
4. E 136 – Test Method for Behavior of Materials in a Vertical Tube Furnace at 750F. 
5. E 1399 – Cyclic Movement and Measuring Minimum and Maximum Joint Widths. 
6. E 1966 – Test method for Resistance of Building Joint. 
7. E 2174 – Standard practice for On-Site Inspection of Installed Firestops. 
8. E 05.11.14 – Standard Test method for Determining the fire endurance of Perimeter Fire 

Barrier Systems Using the Intermediate-Scale, Multi Story Test Apparatus (ISMA):  
ASTM number pending draft approval. 

B. Underwriters Laboratories, Inc. (UL). 

1. UL 1479 – Fire Tests of Through Penetration fire Stops. 
2. UL 263 – Fire Test of Building Construction and Materials. 
3. UL 723 – Surface Burning Characteristics of Building Materials. 
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4. UL 2079 – Tests for Fire Resistance of Building Joint Systems. 
5. UL “Fire Resistance Directory”, current year, including but not limited to the following: 

a. For penetrations by uninsulated, non-combustible items including steel pipe, 
copper pipe, rigid steel conduit and electrical metallic tubing (EMT): 
1) UL System:  CAJ-1235, CAJ-1404, WL-1152. 

b. For penetrations by insulated, non-combustible items including steel pipe, cooper 
pipe, rigid steel conduit and electrical metallic tubing (EMT): 
1) UL Systems:  CAJ-5222, CAJ-5250, CAJ-5251, WL-5171. 

c. For penetrations of PVC jacketed, flexible cable or cable bundles and plastic pipe 
(closed piping systems): 
1) UL Systems:  CAJ-2401, CAJ-3185, CAJ-3199, CAJ-3234, WL-3118,  

WL-3179, WL-3199. 
d. For penetrations of combustible plastic pipe (open piping system): 

1) UL Systems:  CAJ-2174, CAJ-2330, CAJ-2351, CAJ-2432, WL-2168,  
WL-2170, WL-2185, WL-2259. 

e. For penetrations by multiple combustible and/or non-combustible items: 
1) UL Systems:  CAJ-8101, CAJ-8133, WL-8007. 

f. For large size / complex penetrations made to accommodate cable trays, multiple 
steel and cooper pipes, electrical busways in raceways: 
1) UL Systems:  CAJ-1406, CAJ-1502, CAJ-4053, CAJ-6027, WJ6004,  

WL-1207, WL-2343, WL-4030, WL-6018. 
g. For penetrations by steel ducts: 

1) UL Systems:  CAJ-7075, CAJ-7082, WJ-7045, WJ-7046, WL-7006,  
WL-7046, WL-7081, WL-7082. 

h. For fire-rated construction joints and other gaps: 
1) UL Systems: CEJ-296P, CEJ-302P. 

i. For openings between structurally separate sections of wall and floors: 
1) At the top of walls:  UL systems:  HWD-0107, HWD-0110, HWD-0257, 

HWD-0267, HWD-0299, HWD-0327, HWD-0266, HWD-0333,  
HWD-0334. 

C. Factory Mutual (FM) Approval guide, current year. 

D. National Fire Protection Association. 

E. FICA “Manual of Practice”. 

F. International Firestop Council (IFC). 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate 
temperatures are outside limits permitted by penetration firestopping manufacturers or when 
substrates are wet because of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping per manufacturer's written instructions using natural 
means of ventilations or, where this is inadequate, forced-air circulation. 
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1.8 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 
firestopping is installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 
penetration firestopping. 

C. Notify Owner's testing agency at least seven days in advance of penetration firestopping 
installations; confirm dates and times on day preceding each series of installations. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following, or approved equal: 

1. Grace Construction Products. 
2. Hilti, Inc. 
3. Johns Manville. 
4. NUCO Inc. 
5. Passive Fire Protection Partners. 
6. Specified Technologies Inc. 
7. 3M Fire Protection Products. 
8. Tremco, Inc.; Tremco Fire Protection Systems Group. 
9. USG Corporation. 

2.2 PENETRATION FIRESTOPPING 

A. Provide penetration firestopping that is produced and installed to resist spread of fire according 
to requirements indicated, resist passage of smoke and other gases, and maintain original fire-
resistance rating of construction penetrated.  Penetration firestopping systems shall be 
compatible with one another, with the substrates forming openings, and with penetrating items if 
any. 

B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 
0.01-inch wg (2.49 Pa). 

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and 
fire partitions. 

2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings determined 
per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg 
(2.49 Pa). 

http://www.specagent.com/LookUp/?ulid=5260&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801248&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801249&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801250&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801252&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801253&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801255&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801256&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801258&mf=04&src=wd
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1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of 
roof/ceiling assemblies. 

2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 
penetrated. 

3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions 
penetrated except for floor penetrations within the cavity of a wall. 

D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per 
UL 1479. 

1. L-Rating:  Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening 
at 0.30-inch wg (74.7 Pa) at both ambient and elevated temperatures. 

E. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested 
according to UL 1479. 

F. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed 
indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

G. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the 
following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24): 

1. Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

H. Accessories:  Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required.  Use only those components specified by 
penetration firestopping manufacturer and approved by qualified testing and inspecting agency 
for firestopping indicated. 

1. Permanent forming/damming/backing materials, including the following: 

a. Slag-wool-fiber or rock-wool-fiber insulation. 
b. Sealants used in combination with other forming/damming/backing materials to 

prevent leakage of fill materials in liquid state. 
c. Fire-rated form board. 
d. Fillers for sealants. 

2. Temporary forming materials. 
3. Substrate primers. 
4. Collars. 
5. Steel sleeves. 

2.3 FILL MATERIALS 

A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete 
floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial 
extended flange attached to one end of the sleeve for fastening to concrete formwork, and a 
neoprene gasket. 
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B. Flexible Firestop Sealant (For use where roof joists penetrate fire-rated walls): Acrylic based 
firestop sealant that provides movement capability in fire rated joint applications. Basis of 
Design: Hilti CP 606. 

C. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during 
exposure to moisture. 

D. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with 
intumescent material sized to fit specific diameter of penetrant. 

E. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric 
sheet bonded to galvanized-steel sheet. 

F. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, 
inorganic fibers, or silicone compounds. 

G. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil 
on one side. 

H. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 
fillers, and lightweight aggregate formulated for mixing with water at Project site to form a 
nonshrinking, homogeneous mortar. 

I. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled 
with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant 
additives.  Where exposed, cover openings with steel-reinforcing wire mesh to protect 
pillows/bags from being easily removed. 

J. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. 

K. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below: 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces, and nonsag formulation for openings in vertical and sloped surfaces, unless 
indicated firestopping limits use of nonsag grade for both opening conditions. 

2.4 MIXING 

A. For those products requiring mixing before application, comply with penetration firestopping 
manufacturer's written instructions for accurate proportioning of materials, water (if required), 
type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other 
items or procedures needed to produce products of uniform quality with optimum performance 
characteristics for application indicated. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to 
comply with manufacturer's written instructions and with the following requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign 
materials that could interfere with adhesion of penetration firestopping. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces 
capable of developing optimum bond with penetration firestopping.  Remove loose 
particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  Prime substrates where recommended in writing by manufacturer using that 
manufacturer's recommended products and methods.  Confine primers to areas of bond; do not 
allow spillage and migration onto exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining 
surfaces that will remain exposed on completion of the Work and that would otherwise be 
permanently stained or damaged by such contact or by cleaning methods used to remove 
stains.  Remove tape as soon as possible without disturbing firestopping's seal with substrates. 

3.3 INSTALLATION 

A. General:  Install penetration firestopping to comply with manufacturer's written installation 
instructions and published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support fill materials during 
their application and in the position needed to produce cross-sectional shapes and depths 
required to achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible forming 
materials and other accessories not indicated as permanent components of firestopping. 

C. Install fill materials for firestopping by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated. 

2. Apply materials so they contact and adhere to substrates formed by openings and 
penetrating items. 
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3. For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels 
permanently to surfaces adjacent to and within 6 inches (150 mm) of firestopping edge so labels 
will be visible to anyone seeking to remove penetrating items or firestopping.  Use mechanical 
fasteners or self-adhering-type labels with adhesives capable of permanently bonding labels to 
surfaces on which labels are placed.  Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections. 

B. Where deficiencies are found or penetration firestopping is damaged or removed because of 
testing, repair or replace penetration firestopping to comply with requirements. 

C. Proceed with enclosing penetration firestopping with other construction only after inspection 
reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and 
with cleaning materials that are approved in writing by penetration firestopping manufacturers 
and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 
penetration firestopping is without damage or deterioration at time of Substantial Completion.  If, 
despite such protection, damage or deterioration occurs, immediately cut out and remove 
damaged or deteriorated penetration firestopping and install new materials to produce systems 
complying with specified requirements. 

3.7 PENETRATION FIRESTOPPING SCHEDULE 

A. The following schedules shall be completed by the Contractor and reviewed prior to submission 
to the Architect.  The Table included shall be completed with each of the following categories of 
penetrating items: 

1. Single uninsulated metallic piping and conduit. 
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2. Multiple uninsulated metallic piping and conduit. 
3. Uninsulatted plastic piping and conduit. 
4. Insulated metallic piping. 
5. Insulated high temperature flues and exhaust pipes (boiler flues, generator exhausts 

insulated with calcium silicate or on the non-combustible insulation, etc.) 
6. Cable tray. 
7. Electric / telephone cable. 
8. Bus duct. 
9. Miscellaneous penetrations. 

B. Complete the additional Tables for the following, using the format provided. 

1. Blanks, voids, holes (including edge of slab). 
2. Engineering judgments. 
3. Ductwork engineering judgments. 
 

3.3     WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 

END OF SECTION 07 84 13 
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SECTION 07 84 46 - FIRE-RESISTIVE JOINT SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work for  fire resistive joint systems as shown on 
the schedules, keynotes, drawings, as specified herein, and as may be required by conditions 
and authorities having jurisdiction, including, but not limited to, the following: 

1. Joints in or between fire-resistance-rated constructions. 

2. Joints at exterior storefront-wall/floor intersections. 

3. Joints in smoke barriers. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation 
of qualified testing agency. Retain subparagraph below only after verifying that authorities 
having jurisdiction will accept modifications handled by method in subparagraph. 

1. Where Project conditions require modification to a qualified testing agency's illustration 
for a particular fire-resistive joint system condition, submit illustration, with modifications 
marked, approved by fire-resistive joint system manufacturer's fire-protection engineer as 
an engineering judgment or equivalent fire-resistance-rated assembly. 

1.4 INFORMATIONAL SUBMITTALS 

A. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in 
compliance with requirements and manufacturer's written recommendations. 

B. Product test reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm that has been approved by FM Global according to 
FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with UL's "Qualified Firestop Contractor Program Requirements." 
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B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following 
requirements: 

1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to 
authorities having jurisdiction. 

C. Pre-installation Conference:  Conduct conference at Project site. 

PART 2 - PRODUCTS 

2.1 FIRE-RESISTIVE JOINT SYSTEMS 

A. Where required, provide fire-resistive joint systems that are produced and installed to resist 
spread of fire according to requirements indicated, resist passage of smoke and other gases, 
and maintain original fire-resistance rating of assemblies in or between which fire-resistive joint 
systems are installed.  Fire-resistive joint systems shall accommodate building movements 
without impairing their ability to resist the passage of fire and hot gases. 

B. Joints in or between Fire-Resistance-Rated Construction:  Ratings determined per 
ASTM E 1966 or UL 2079: 

1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of construction 
they will join.  

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Grace Construction Products. 
b. Hilti, Inc. 
c. 3M Fire Protection Products. 
d. Tremco, Inc.; Tremco Fire Protection Systems Group. 
e. USG Corporation. 

C. Joints at Exterior Storefront-Wall/Floor Intersections:  Rating determined by ASTM E 119 based 
on testing at a positive pressure differential of 0.01-inch wg or ASTM E 2307. 

1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of the floor 
assembly. 

2. Basis of Design: Perimeter Fire Barrier System CEJ 127P (HI/JS 120-05) by Hilti, Inc. 

3. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Grace Construction Products. 
b. Hilti, Inc. 
c. 3M Fire Protection Products. 
d. Thermafiber, Inc. 
e. Tremco, Inc.; Tremco Fire Protection Systems Group. 
f. USG Corporation. 

http://www.specagent.com/LookUp/?ulid=1076&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799228&mf=04&src=wd
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D. Joints in Smoke Barriers:  Ratings determined per UL 2079. 

1. L-Rating:  Not exceeding 5.0 cfm/ft of joint at 0.30 inch wg at both ambient and elevated 
temperatures. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Grace Construction Products. 
b. Hilti, Inc. 
c. 3M Fire Protection Products. 
d. Tremco, Inc.; Tremco Fire Protection Systems Group. 
e. USG Corporation. 

E. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

F. VOC Content:  Fire-resistive joint system sealants shall comply with the following limits for VOC 
content when calculated according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 

2. Sealant Primers for Nonporous Substrates:  250 g/L. 

3. Sealant Primers for Porous Substrates:  775 g/L. 

G. Accessories:  Provide components of fire-resistive joint systems, including primers and forming 
materials that are needed to install fill materials and to maintain ratings required.  Use only 
components specified by fire-resistive joint system manufacturer and approved by the qualified 
testing agency for systems indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
joint configurations, substrates, and other conditions affecting performance of the Work. 

B. Install fire-resistive joint systems to comply with manufacturer's written installation instructions 
and published drawings for products and applications indicated. 

C. Install forming materials and other accessories of types required to support fill materials during 
their application and in position needed to produce cross-sectional shapes and depths required 
to achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible forming 
materials and other accessories not indicated as permanent components of fire-resistive 
joint system. 

D. Install fill materials for fire-resistive joint systems by proven techniques to produce the following 
results: 

http://www.specagent.com/LookUp/?ulid=1078&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799228&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799229&mf=04&src=wd
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1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-
resistance ratings indicated. 

2. Apply fill materials so they contact and adhere to substrates formed by joints. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.2 IDENTIFICATION 

A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels 
permanently to surfaces adjacent to and within 6 inches of joint edge so labels will be visible to 
anyone seeking to remove or penetrate joint system.  Use mechanical fasteners or self-
adhering-type labels with adhesives capable of permanently bonding labels to surfaces on 
which labels are placed.  Include the following information on labels: 

1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 

3. Designation of applicable testing agency. 

4. Date of installation. 

5. Manufacturer's name. 

6. Installer's name. 

3.3 FIELD QUALITY CONTROL 

A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to 
testing, repair or replace fire-resistive joint systems so they comply with requirements. 

C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection 
reports are issued and installations comply with requirements 

3.4 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire 
Resistance Directory" under product Category XHBN or Category XHDG. 

B. Where Intertek ETL SEMKO-listed systems are indicated, they refer to design numbers in 
Intertek ETL SEMKO's "Directory of Listed Building Products" under product category 
Expansion/Seismic Joints or Firestop Systems. 

C. Floor-to-Floor, Fire-Resistive Joint Systems FRJS-1: 

1. UL-Classified Systems:  FF-D S-Insert four-digit number 0000-0999 1000-1999 2000-
2999 3000-3999 4000-4999. 
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D. Wall-to-Wall, Fire-Resistive Joint Systems FRJS-2: 

1. UL-Classified Systems:  WW-D S-Insert four-digit number 0000-0999 1000-1999 2000-
2999 3000-3999 4000-4999. 

E. Floor-to-Wall, Fire-Resistive Joint Systems FRJS-3: 

1. UL-Classified Systems:  FW-D or S-Insert four-digit number 0000-0999 1000-1999 2000-
2999 3000-3999 4000-4999. 

F. Head-of-Wall, Fire-Resistive Joint Systems FRJS-4: 

1. UL-Classified Systems:  HW-D S-Insert four-digit number 0000-0999 1000-1999 2000-
2999 3000-3999 4000-4999. 

2. Intertek ETL SEMKO-Listed Systems:   

G. Bottom-of-Wall, Fire-Resistive Joint Systems FRJS-5: 

1. UL-Classified Systems:  BW-D S-Insert four-digit number 0000-0999 1000-1999 2000-
2999 3000-3999 4000-4999. 

H. Wall-to-Wall, Fire-Resistive Joint Systems Intended for Use as Corner Guards FRJS-6: 

1. UL-Classified Systems:  CG-D S-Insert four-digit number 0000-0999 1000-1999 2000-
2999 3000-3999 4000-4999. 

I. Perimeter Fire-Resistive Joint Systems PFRJS-1: 

1. UL-Classified Perimeter Fire-Containment Systems:  CW-D S-Insert four-digit number 
0000-0999 1000-1999 2000-2999. 

2. Intertek ETL SEMKO-Listed, Perimeter Fire-Barrier Systems. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 

 

END OF SECTION 07 84 46 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work for  joint sealants as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following: 

1. Architectural Sealants. 
2. Sealant Primers for Nonporous Substrates. 
3. Sealant Primers for Porous Substrates. 

B. Related Sections: 

1. Division 04 "Unit Masonry" for masonry control and expansion joint fillers and gaskets. 
2. Division 07 "Expansion Control" for building expansion joints, "Fire-Resistive Joint 

Systems" for sealing joints in fire-resistance-rated construction. 
3. Division 08 "Glazing" for glazing sealants. 
4. Division 09 "Gypsum Board" for sealing perimeter joints, "Tiling" for sealing tile joints, 
5. "Acoustical Tile Ceilings" for sealing edge moldings at perimeters with acoustical sealant. 

1.3 PRECONSTRUCTION TESTING 

A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for 
testing indicated below, samples of materials that will contact or affect joint sealants. 

1. Use ASTM C 1087 to determine whether priming and other specific joint preparation 
techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 
substrates. 

2. Submit not fewer than eight pieces of each kind of material, including joint substrates, 
shims, joint-sealant backings, secondary seals, and miscellaneous materials. 

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 
4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 

corrective measures including use of specially formulated primers. 
5. Testing will not be required if joint-sealant manufacturers submit joint preparation data 

that are based on previous testing, not older than 24 months, of sealant products for 
adhesion to, and compatibility with, joint substrates and other materials matching those 
submitted. 
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B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to 
Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 
2. Conduct field tests for each application indicated below: 

a. Each kind of sealant and joint substrate indicated. 

3. Notify Architect seven days in advance of dates and times when test joints will be 
erected. 

4. Arrange for tests to take place with joint-sealant manufacturer's technical representative 
present. 

a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, 
in ASTM C 1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side.  
Repeat procedure for opposite side. 

5. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include 
data on pull distance used to test each kind of product and joint substrate.  For sealants 
that fail adhesively, retest until satisfactory adhesion is obtained. 

6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing 
adhesive failure from testing, in absence of other indications of noncompliance with 
requirements, will be considered satisfactory.  Do not use sealants that fail to adhere to 
joint substrates during testing. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants 
showing the full range of colors available for each product exposed to view. 

C. Samples for Verification:  For each kind and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long 
strips of material matching the appearance of exposed surfaces adjacent to joint sealants. 

D. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer and testing agency. 
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B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer. 

C. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each 
sealant specified to be validated by SWRI's Sealant Validation Program. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, indicating that sealants comply with requirements. 

E. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, 
indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 
preparation needed for adhesion. 

F. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation 
methods resulted in optimum adhesion to joint substrates based on testing specified in 
"Preconstruction Testing" Article. 

G. Field-Adhesion Test Reports:  For each sealant application tested. 

H. Warranties:  Sample of special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 

B. Source Limitations:  Obtain each kind of joint sealant from single source from single 
manufacturer. 

C. Product Testing:  Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated. 

2. Test according to SWRI's Sealant Validation Program for compliance with requirements 
specified by reference to ASTM C 920 for adhesion and cohesion under cyclic 
movement, adhesion-in-peel, and indentation hardness. 

D. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are 
indicated to receive joint sealants specified in this Section.  Use materials and installation 
methods specified in this Section. 

E. Preinstallation Conference:  Conduct conference at Project site. 

1.7 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 
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1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.8 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or 
replace joint sealants that do not comply with performance and other requirements specified in 
this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant 
manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with 
performance and other requirements specified in this Section within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from 
the following: 

1. Movement of the structure caused by structural settlement or errors attributable to design 
or construction resulting in stresses on the sealant exceeding sealant manufacturer's 
written specifications for sealant elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design specifications. 
3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. VOC Content of Interior Sealants:  Sealants and sealant primers used inside the 
weatherproofing system shall comply with the following limits for VOC content when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 
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C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied joint sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates. 

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that 
will be continuously immersed in liquids, provide products that have undergone testing 
according to ASTM C 1247.  Liquid used for testing sealants is deionized water, unless 
otherwise indicated. 

D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have 
not stained porous joint substrates indicated for Project. 

E. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in 
repeated contact with food, provide products that comply with 21 CFR 177.2600. 

F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

G. Suitability for Contact with Food:  Comply with 21 CFR 177.2600, where applicable. 

2.2 SILICONE JOINT SEALANTS 

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, 
Grade NS, Class 100/50, for Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation; 790 
b. GE Advanced Materials  - Silicones; SilPruf LM SCS2700. 
c. May National Associates, Inc.; [Bondaflex Sil 290] [Bondaflex Sil 728 NS]. 
d. Pecora Corporation; [301 NS] [311 NS] [890] [890FTS]. 
e. Sika Corporation, Construction Products Division; SikaSil-C990. 
f. Tremco Incorporated; [Spectrem 1] [Spectrem 800]. 

B. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, 
Class 100/50, for Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Sika Corporation, Construction Products Division; Sikaflex - 15LM. 
b. Tremco Incorporated; [Vulkem 921] [Dymonic FC]. 

2.3 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C 834.  Product effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90. 

http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
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1. Products:  Subject to compliance with requirements, [provide the following] [provide one 
of the following] [available products that may be incorporated into the Work include, but 
are not limited to, the following]: 

a. Pecora Corporation; [AC-20 FTR] [AIS-919]. 
b. USG Corporation; SHEETROCK Acoustical Sealant. 

2.4 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by sealant manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), 
Type O (open-cell material), Type B (bicellular material with a surface skin),  or any of the 
preceding types, as approved in writing by joint-sealant manufacturer for joint application 
indicated, and of size and density to control sealant depth and otherwise contribute to producing 
optimum sealant performance. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint 
surfaces at back of joint.  Provide self-adhesive tape where applicable. 

2.5 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials, free of oily residues or other substances capable of staining or 
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 
promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, 
dimensions, and other conditions affecting performance of the Work. 

B. Examine joints for suitable conditions. 

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored. 

http://www.specagent.com/LookUp/?ulid=5365&mf=04&src=wd
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D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, paints (except for permanent, protective coatings tested and 
approved for sealant adhesion and compatibility by sealant manufacturer), old joint 
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants.  Remove loose particles remaining after cleaning 
operations above by vacuuming or blowing out joints with oil-free compressed air.  
Porous joint substrates include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 
sealants.  Nonporous joint substrates include the following: 

a. Metal. 
b. Glass. 
c. Porcelain enamel. 
d. Glazed surfaces of ceramic tile. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to 
comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 
by cleaning methods required to remove sealant smears.  Remove tape immediately after 
tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 
sealants as applicable to materials, applications, and conditions indicated. 
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C. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application 

and replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between 
sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 
curing begins, tool sealants according to requirements specified in subparagraphs below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated per 

Figure 8C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

G. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements: 

1. Apply masking tape to each side of joint, outside of area to be covered by sealant 
system. 

2. Apply silicone sealant to each side of joint to produce a bead of size complying with 
preformed silicone-sealant system manufacturer's written instructions and covering a 
bonding area of not less than 3/8 inch (10 mm).  Hold edge of sealant bead 1/4 inch  
inside masking tape. 

3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet 
extrusion and substrate.  Use a roller to apply consistent pressure and ensure uniform 
contact between sealant and both extrusion and substrate. 

4. Complete installation of sealant system in horizontal joints before installing in vertical 
joints.  Lap vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion 
with a razor knife. 

H. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal 
construction at perimeters, behind control joints, and at openings and penetrations with a 
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continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at 
perimeters and through penetrations.  Comply with ASTM C 919 and with manufacturer's 
written recommendations. 

3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing:  Test completed and cured sealant joints as follows: 

a. Perform 10 tests for the first 1000 feet (300 m) of joint length for each kind of 
sealant and joint substrate. 

b. Perform 1 test for each 1000 feet (300 m) of joint length thereafter or 1 test per 
each floor per elevation. 

2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint 
Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in 
ASTM C 1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; 
extend cut along one side, verifying adhesion to opposite side.  Repeat procedure 
for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 
b. Whether sealant dimensions and configurations comply with specified 

requirements. 
c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively.  Include data on pull distance used to test each kind 
of product and joint substrate.  Compare these results to determine if adhesion 
passes sealant manufacturer's field-adhesion hand-pull test criteria. 

4. Record test results in a field-adhesion-test log.  Include dates when sealants were 
installed, names of persons who installed sealants, test dates, test locations, whether 
joints were primed, adhesion results and percent elongations, sealant fill, sealant 
configuration, and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same 
procedures used originally to seal joints.  Ensure that original sealant surfaces are clean 
and that new sealant contacts original sealant. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory.  
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements.  Retest failed applications until test results prove sealants comply with indicated 
requirements. 
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3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and 
of products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage 
or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 
so installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Joints between plant-precast architectural concrete units. 
c. Control and expansion joints in unit masonry. 
d. Joints in dimension cast stone cladding. 
e. Joints in glass unit masonry assemblies. 
f. Joints between metal panels. 
g. Joints between different materials listed above. 
h. Perimeter joints between materials listed above and frames of doors, windows and 

louvers. 
i. Control and expansion joints in ceilings and other overhead surfaces. 

2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 100/50. 
3. Urethane Joint Sealant:  Single component, nonsag, Class 100/50. 
4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints of exterior openings where indicated. 
c. Tile control and expansion joints. 
d. Vertical joints on exposed surfaces of interior unit masonry, concrete walls and] 

partitions. 
e. Joints on underside of plant-precast structural concrete planks. 
f. Perimeter joints between interior wall surfaces and frames of interior doors, 

windows and elevator entrances. 
g. Other joints as indicated. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 
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C. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic 
surfaces. 

1. Joint Location: 

a. Acoustical joints where indicated. 
b. Other joints as indicated. 

2. Joint Sealant:  Acoustical. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range. 

 

3.8 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 
 

END OF SECTION 07 92 00 
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SECTION 07 95 00 - EXPANSION CONTROL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work for  expansion control as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following: 

1. Interior floor wall ceiling expansion control systems. 
2. Exterior wall expansion control systems. 

B. Related Requirements: 
1. Division 3 for concrete work 
2. Division 5 for structural and non-structural metal work  
3. Section 07 92 00 Joint Sealants 
4. Section 07 53 23 EPDM Roofing 
5. Section 07 62 00 SM Flashing and Specialties 
6. Section 07 72 00 Roof Accessories 
7. Division 9 for interior wall and floor work 

1.3 ACTION SUBMITTALS 

A. Shop Drawings:  For each expansion control system specified. Include plans, elevations, 
sections, details, splices, blockout requirement, attachments to other work, and line diagrams 
showing entire route of each expansion control system.  Where expansion control systems 
change planes, provide isometric or clearly detailed drawing depicting how components 
interconnect. 

B. Samples:  For each exposed expansion control system and for each color and texture specified, 
full width by 6 inches (150 mm) long in size. 

C. Samples for Initial Selection:  For each type of expansion control system indicated. 

1. Include manufacturer's color charts showing the full range of colors and finishes available 
for each exposed metal and elastomeric seal material. 

D. Samples for Verification:  For each type of expansion control system indicated, full width by 6 
inches (150 mm) long in size. 
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E. Product Schedule:  Prepared by or under the supervision of the supplier.  Include the following 
information in tabular form: 

1. Manufacturer and model number for each expansion control system. 
2. Expansion control system location cross-referenced to Drawings. 
3. Nominal joint width. 
4. Movement capability. 
5. Classification as thermal or seismic. 
6. Materials, colors, and finishes. 
7. Product options. 
8. Fire-resistance ratings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports:  For each fire barrier provided as part of an expansion control system, for 
tests performed by a qualified testing agency. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. General:  Provide expansion control systems of design, basic profile, materials, and operation 
indicated.  Provide units with capability to accommodate variations in adjacent surfaces. 

1. Furnish units in longest practicable lengths to minimize field splicing.  Install with hairline 
mitered corners where expansion control systems change direction or abut other 
materials. 

2. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, 
cross-connections, and other accessories as required to provide continuous expansion 
control systems. 

B. Coordination:  Coordinate installation of exterior wall and soffit expansion control systems with 
roof expansion control systems to ensure that wall transitions are watertight. Roof expansion 
joint assemblies are specified elsewhere.  

2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance Ratings:  Where indicated, provide expansion control systems with fire barriers 
identical to those of systems tested for fire resistance per UL 2079 or ASTM E 1966 by a testing 
and inspecting agency acceptable to authorities having jurisdiction. 

1. Hose Stream Test:  Wall-to-wall and wall-to-ceiling systems shall be subjected to hose 
stream testing. 

B. Seismic Performance:  Expansion control systems shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 
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1. The term "withstand" means "the system will remain in place without separation of any 
parts when subjected to the seismic forces specified and the system will be fully 
operational after the seismic event." 

2. Component Importance Factor is 1.5. 
 

2.3 INTERIOR EXPANSION CONTROL SYSTEMS 

A. Locations:  Where noted in drawings. 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide products by  MM 
Systems Corporation, as indicated on the drawings or a comparable product by one of the 
following: 

1. Architectural Art Mfg., Inc.; Division of Pittcon Industries. 
2. Balco, Inc. 
3. JointMaster/InPro Corporation. 
4. Michael Rizza Company, LLC. 
5. Construction Specialties, Inc. 
6. Nystrom, Inc. 

C. Source Limitations:  Obtain expansion control systems from single source from single 
manufacturer. 

D. Interior Expansion Control System Requirement: 

1. Floor to Floor -  LASD 
2. Floor to Wall – FSSTE 
3. Wall to Wall – VSW 
4. Wall to Corner – VSWL 
5. Wall to Ceiling – VSWL 
6. Ceiling to Ceiling – VSG 
7. Wall to Soffit – VSWL 

E. Finishes shall be compatible with adjacent materials or as designated in the drawings. 

2.4 EXTERIOR WALL EXPANSION CONTROL SYSTEMS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide products by MM 
Systems Corporation, as indicated on the drawings or a comparable product by one of the 
following: 

1. Architectural Art Mfg., Inc.; Division of Pittcon Industries. 
2. Balco, Inc. 
3. JointMaster/InPro Corporation. 
4. Michael Rizza Company, LLC. 
5. Construction Specialties, Inc. 
6. Nystrom, Inc. 
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B. Source Limitations:  Obtain expansion control systems from single source from single 
manufacturer. 

C. Fire Resistance Rating:  same as adjacent construction. 

D. Exterior Expansion Control System Requirement with cover plates:  
1. Wall to Wall –  ESS 
2. Wall to Corner – ESS 

E. Exposed gasket:  Extruded flexible gasket.  Color as selected by Architect from manufacture’s 
full range. 

2.5 MATERIALS 

A. Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5 for extrusions; ASTM B 209 
(ASTM B 209M), Alloy 6061-T6 for sheet and plate. 

1. Apply manufacturer's standard protective coating on aluminum surfaces to be placed in 
contact with cementitious materials. 

B. Elastomeric Seals:  ASTM E 1783; preformed elastomeric membranes or extrusions to be 
installed in metal frames. 

C. Compression Seals:  ASTM E 1612; preformed elastomeric extrusions having an internal baffle 
system and designed to function under compression. 

D. Cellular Foam Seals:  Extruded, compressible foam designed to function under compression. 

E. Elastomeric Concrete:  Modified epoxy or polyurethane extended into a prepackaged aggregate 
blend, specifically designed for bonding to concrete substrates. 

F. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to 
resist the passage of flame and hot gases through a movement joint and to meet performance 
criteria for required fire-resistance rating. 

G. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107/C 1107M, factory-packaged, 
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency 
suitable for application and a 30-minute working time. 

H. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, and other 
accessories compatible with material in contact, as indicated or required for complete 
installations. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

EXPANSION CONTROL 07 95 00 - 5 of 8  

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

2.7 ALUMINUM FINISHES 

A. Mill finish. 

B. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces where expansion control systems will be installed for installation tolerances 
and other conditions affecting performance of work. 

1. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare substrates according to expansion control system manufacturer's written instructions. 

B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion 
control systems.  Provide fasteners of metal, type, and size to suit type of construction indicated 
and to provide for secure attachment of expansion control systems. 

C. Cast-In Frames:  Coordinate and furnish frames to be cast into concrete. 

3.3 INSTALLATION 

A. Comply with manufacturer's written instructions for storing, handling, and installing expansion 
control systems and materials unless more stringent requirements are indicated. 

B. Metal Frames:  Perform cutting, drilling, and fitting required to install expansion control systems. 

1. Install in true alignment and proper relationship to joints and adjoining finished surfaces 
measured from established lines and levels. 

2. Adjust for differences between actual structural gap and nominal design gap due to 
ambient temperature at time of installation.  Notify Architect where discrepancies occur 
that will affect proper expansion control system installation and performance. 

3. Cut and fit ends to accommodate thermal expansion and contraction of metal without 
buckling of frames. 

4. Repair or grout blockout as required for continuous frame support using nonmetallic, 
shrinkage-resistant grout. 

5. Install frames in continuous contact with adjacent surfaces. 
a. Shimming is not permitted. 
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6. Locate anchors at interval recommended by manufacturer, but not less than 3 inches (75 
mm) from each end and not more than 24 inches (600 mm) o.c. 

C. Seals in Metal Frames:  Install elastomeric seals and membranes in frames to comply with 
manufacturer's written instructions.  Install with minimum number of end joints. 

1. Provide in continuous lengths for straight sections. 
2. Seal transitions according to manufacturer's written instructions.  Vulcanize or heat-weld 

field-spliced joints as recommended by manufacturer. 
3. Installation:  Mechanically lock seals into frames or adhere to frames with adhesive or 

pressure-sensitive tape as recommended by manufacturer. 

D. Compression Seals:  Apply adhesive or lubricant adhesive as recommended by manufacturer 
before installing compression seals. 

E. Foam Seals:  Install with adhesive recommended by manufacturer. 

F. Epoxy-Bonded Seals:  Pressurize seal for time period and to pressure recommended by 
manufacturer.  Do not overpressurize. 

G. Terminate exposed ends of expansion control systems with field- or factory-fabricated 
termination devices. 

H. Fire-Resistance-Rated Assemblies:  Coordinate installation of expansion control system 
materials and associated work so complete assemblies comply with assembly performance 
requirements. 

1. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance 
throughout length of joint, including transitions and field splices. 

I. Moisture Barrier:  Provide at all exterior joints and where indicated on Drawings.  Provide 
drainage fittings at a maximum of 50 feet (15.2 m) or where indicated on Drawings. 

3.4 PROTECTION 

A. Do not remove protective covering until finish work in adjacent areas is complete.  When 
protective covering is removed, clean exposed metal surfaces to comply with manufacturer's 
written instructions. 

B. Protect the installation from damage by work of other Sections.  Where necessary due to heavy 
construction traffic, remove and properly store cover plates or seals and install temporary 
protection over expansion control systems.  Reinstall cover plates or seals prior to Substantial 
Completion of the Work. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 
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1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area.  
 
 
END OF SECTION 07 95 00 
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of hollow-metal work for the project and consists of the provision of all plant, 
materials, labor and equipment and the like necessary and/or required for the complete 
execution of all hollow-metal work as required by schedules, keynotes and drawings, as 
specified herein, and as may be required by conditions and authorities.

B. Related Requirements:

1.  Division 08 “Door Hardware" for door hardware for hollow-metal doors.

1.3 DEFINITIONS

A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or SDI A250.8.

1.4 COORDINATION

A. Coordinate anchorage installation for hollow-metal frames with wall types in which they are 
installed.  Furnish setting drawings, templates, and directions for installing anchorages, 
including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such 
items to Project site in time for installation.

B. Coordinate installation of hollow-metal doors with existing hollow-metal door frames or existing 
wood frames. Contractor to verify existing frames are UL approved for fire-rated openings.
Provide survey of existing hollow-metal frame showing existing conditions including squareness 
and plumbness. All fire-rated doors to fit with maximum of 1/8” gap. Fabricate doors to fit 
existing opening.  Door openings not meeting these requirements may require and engineering 
judgement for each varying condition. Furnish setting drawings, templates, and directions for 
installing hinges, locksets, panic hardware, closers, etc. Deliver such items to Project site in 
time for installation.

1.5 PREINSTALLATION MEETINGS

A. Preinstallation Conference:  Conduct conference at Project site.
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1.6 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1. Include construction details, material descriptions, core descriptions, fire-resistance 
ratings, temperature-rise ratings, and finishes.

B. Shop Drawings:  Include the following:

1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of each different wall opening condition.
6. Details of anchorages, joints, field splices, and connections.
7. Details of accessories.
8. Details of moldings, removable stops, and glazing.
9. Details of conduit and preparations for power, signal, and control systems.

C. Samples for Initial Selection:  For units with factory-applied color finishes.

D. Samples for Verification:

1. For each type of exposed finish required, prepared on Samples of not less than 3 by 5 
inches (75 by 127 mm).

2. For "Doors" and "Frames" subparagraphs below, prepare Samples approximately 8 by 10 
inches (203 by 254 mm) to demonstrate compliance with requirements for quality of 
materials and construction:

a. Doors:  Show vertical-edge, top, and bottom construction; core construction; and 
hinge and other applied hardware reinforcement.  Include separate section 
showing glazing if applicable.

b. Frames:  Show profile, corner joint, floor and wall anchors, and silencers.  Include 
separate section showing fixed hollow-metal panels and glazing if applicable.

E. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of 
supplier, using same reference numbers for details and openings as those on Drawings.  
Coordinate with final Door Hardware Schedule.

1.7 INFORMATIONAL SUBMITTALS

A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests 
performed by a qualified testing agency.

B. Oversize Construction Certification:  For assemblies required to be fire rated and exceeding 
limitations of labeled assemblies.
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1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit 
and Project-site storage.  Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions.

C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 
4-inch- (102-mm-) high wood blocking.  Provide minimum 1/4-inch (6-mm) space between each 
stacked door to permit air circulation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

1. Ceco Door Products; an Assa Abloy Group company.
2. Curries Company; an Assa Abloy Group company.
3. Custom Metal Products.
4. Hollow Metal Inc.
5. National Custom Hollow Metal.
6. North American Door Corp.
7. Pioneer Industries, Inc.
8. Republic Doors and Frames.
9. Steelcraft; an Ingersoll-Rand company.

B. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer.

2.2 REGULATORY REQUIREMENTS

A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing 
agency acceptable to authorities having jurisdiction for fire-protection ratings and temperature-
rise limits indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.

1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed and 
labeled for smoke and draft control by a qualified testing agency acceptable to authorities 
having jurisdiction, based on testing according to UL 1784 and installed in compliance 
with NFPA 105.

B. Fire-Rated, Borrowed-Light Assemblies:  Complying with NFPA 80 and listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection 
ratings indicated, based on testing according to NFPA 257 or UL 9.

http://www.specagent.com/LookUp/?ulid=5745&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827229&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827229&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827232&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827232&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827233&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827233&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827233&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827242&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827242&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827242&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827252&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827252&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827253&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827253&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827257&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827257&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827258&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827258&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827262&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827262&mf=&src=wd


NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
JUNE 17, 2022

HOLLOW METAL DOORS AND FRAMES 08 11 13 - 4

2.3 INTERIOR DOORS AND FRAMES

A. Construct interior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified.

B. Commercial Doors and Frames:  NAAMM-HMMA 861.  Provide 18 gauge doors, 16 gauge 
frames at openings 4’-0” or less in width; 14 gauge frames at openings larger than 4’-0” in width;  
14 gauge frames at openings larger than 4’-0” in width. No knock-down type frames are 
allowed except where explicitly indicated as acceptable.

1. Physical Performance:  Level A according to SDI A250.4.
2. Doors:

a. Type:  As indicated in the Door and Frame Schedule.
b. Thickness:  1-3/4 inches (44.5 mm.)
c. Face:  Uncoated, cold-rolled steel sheet, minimum thickness of 0.042 inch (1.0 

mm).
d. Edge Construction:  Continuously welded with no visible seam.
e. Core:  Steel stiffened.

3. Frames:

a. Materials:  Uncoated steel sheet, minimum thickness of 0.053 inch (1.3 mm) for 
door openings 48 inches (1219 mm) or less, or window frames; minimum thickness 
of 0.067 inch (1.7 mm)for door openings greater than 48 inches (1219 mm).

b. Construction:  Full profile welded.
c. KD frames are not acceptable.

4. Exposed Finish:  Prime.

2.4 EXTERIOR HOLLOW-METAL DOORS AND FRAMES

A. Construct exterior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as 
specified.

B. Commercial Doors and Frames:  NAAMM-HMMA 861.  Provide 16 gauge doors, 14 gauge 
frames. No knock-down type frames are allowed except where explicitly indicated as 
acceptable.

1. Physical Performance:  Level A according to SDI A250.4.
2. Doors:

a. Type:  As indicated in the Door and Frame Schedule.
b. Thickness:  1-3/4 inches (44.5 mm.)
c. Face:  Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.30 mm), 

with minimum G60 (Z180 or)A60 (ZF180) coating.
d. Edge Construction:  Continuously welded with no visible seam.
e. Core:  Steel stiffened.
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1) Thermal-Rated Doors:  Provide doors fabricated with thermal-resistance 
value (R-value) of not less than 2.1 deg F x h x sq. ft./Btu (0.370 K x 
sq. m/W) when tested according to ASTM C 1363.

3. Frames:

a. Materials:  Metallic-coated steel sheet, minimum thickness of 0.067 inch (1.7 mm), 
with minimum G60 (Z180 or)A60 (ZF180) coating.

b. Construction:  Full profile welded.
c. KD frames are not acceptable.

4. Exposed Finish:  Prime (Galvanized – zinc coating applied by hot dip process).

2.5 HOLLOW-METAL PANELS

A. Provide hollow-metal panels of same materials, construction, and finish as adjacent door 
assemblies.

2.6 FRAME ANCHORS

A. Jamb Anchors:

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.042 inch (1.0 mm) thick, with corrugated or perforated straps not less than 2 
inches (51 mm) wide by 10 inches (254 mm) long; or wire anchors not less than 0.177 
inch (4.5 mm) thick.

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 
inch (1.0 mm) thick.

3. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-inch- (9.5-
mm-) diameter bolts with expansion shields or inserts.  Provide pipe spacer from frame to 
wall, with throat reinforcement plate, welded to frame at each anchor location.

B. Floor Anchors:  Formed from same material as frames, minimum thickness of 0.042 inch (1.0 
mm), and as follows:

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.
2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, 

allowing not less than 2-inch (51-mm) height adjustment.  Terminate bottom of frames at 
finish floor surface.

2.7 MATERIALS

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 25 percent.

B. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications.
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C. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, 
pitting, or surface defects; pickled and oiled.

D. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B.

E. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating designation; 
mill phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B.

F. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.

G. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for 
attaching hollow-metal frames of type indicated.

H. Grout:  ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured 
according to ASTM C 143/C 143M.

I. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting 
of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively; passing ASTM E 136 for combustion 
characteristics.

J. Glazing:  Comply with requirements in Section 088000 "Glazing."

K. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film 
thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur 
components, and other deleterious impurities.

2.8 FABRICATION

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form 
metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, 
fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project site, 
clearly identify work that cannot be permanently factory assembled before shipment.

B. Hollow-Metal Doors:

1. Steel-Stiffened Door Cores:  Provide minimum thickness 0.026 inch (0.66 mm), steel 
vertical stiffeners of same material as face sheets extending full-door height, with vertical 
webs spaced not more than 6 inches (152 mm) apart.  Spot weld to face sheets no more 
than 5 inches (127 mm) o.c.  Fill spaces between stiffeners with glass- or mineral-fiber 
insulation.

2. Fire Door Cores:  As required to provide fire-protection and temperature-rise ratings 
indicated.

3. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches (3.2 mm in 51 
mm).



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 2
KSQ DESIGN PROJECT NO. 2111005.00

               BID SET ISSUANCE 
JUNE 17, 2022

HOLLOW METAL DOORS AND FRAMES 08 11 13 - 7

4. Top Edge Closures:  Close top edges of doors with inverted closures, except provide 
flush closures at exterior doors of same material as face sheets.

5. Bottom Edge Closures:  Close bottom edges of doors where required for attachment of 
weather stripping with end closures or channels of same material as face sheets.

6. Exterior Doors:  Provide weep-hole openings in bottoms of exterior doors to permit 
moisture to escape.  Seal joints in top edges of doors against water penetration.

7. Astragals:  Provide overlapping astragal on one leaf of pairs of doors where required by 
NFPA 80 for fire-performance rating or where indicated.  Extend minimum 3/4 inch (19 
mm) beyond edge of door on which astragal is mounted or as required to comply with 
published listing of qualified testing agency.

C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames.

1. Sidelight Frames:  Provide closed tubular members with no visible face seams or joints, 
fabricated from same material as door frame.  Fasten members at crossings and to 
jambs by butt welding.

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated.

3. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be 
grouted.

4. Floor Anchors:  Weld anchors to bottoms of jambs with at least four spot welds per 
anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at 
bottoms of jambs.

5. Jamb Anchors:  Provide number and spacing of anchors as follows:

a. Masonry Type:  Locate anchors not more than 16 inches (406 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c., to match 
coursing, and as follows:

1) Two anchors per jamb up to 60 inches (1524 mm) high.
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high.
3) Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) high.
4) Four anchors per jamb plus one additional anchor per jamb for each 24 

inches (610 mm) or fraction thereof above 120 inches (3048 mm) high.

b. Stud-Wall Type:  Locate anchors not more than 18 inches (457 mm) from top and 
bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. and as 
follows:

1) Three anchors per jamb up to 60 inches (1524 mm) high.
2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high.
3) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) high.
4) Five anchors per jamb plus one additional anchor per jamb for each 24 

inches (610 mm) or fraction thereof above 96 inches (2438 mm) high.
6. Door Silencers:  Except on weather-stripped frames, drill stops to receive door silencers 

as follows.  Keep holes clear during construction.

a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.
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7. Terminated Stops:  Terminate stops 6 inches (152 mm) above finish floor with a 45 
degree angle cut, and close open end of stop with steel sheet closure.  Cover opening in 
extension of frame with welded-steel filler plate, with welds ground smooth and flush with 
frame.

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.

E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted 
door hardware.

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation 
of hollow-metal work for hardware.

F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where 
indicated.  Form corners of stops and moldings with mitered hairline joints.

1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow-
metal work.

2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently.

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames.

4. Coordinate rabbet width between fixed and removable stops with glazing and installation 
types indicated.

2.9 STEEL FINISHES

A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 
complying with SDI A250.10; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure.

B. Factory Finish:  Clean, pretreat, and apply manufacturer's standard two-coat, baked-on finish 
consisting of prime coat and thermosetting topcoat, complying with SDI A250.3.

1. Color and Gloss:  As selected by Architect from manufacturer's full range.

2.10 ACCESSORIES

A. Louvers:  Provide louvers for interior doors, where indicated, which comply with SDI 111C, with 
blades or baffles formed of 0.020-inch- (0.5-mm-) thick, cold-rolled steel sheet set into 0.032-
inch- (0.8-mm-) thick steel frame.

1. Sightproof Louver:  Stationary louvers constructed with inverted-V or inverted-Y blades.
2. Lightproof Louver:  Stationary louvers constructed with baffles to prevent light from 

passing from one side to the other.
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3. Fire-Rated Automatic Louvers:  Louvers constructed with movable blades closed by 
actuating fusible link, and listed and labeled for use in fire-rated door assemblies of type 
and fire-resistance rating indicated by same qualified testing and inspecting agency that 
established fire-resistance rating of door assembly.

B. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors.

C. Grout Guards:  Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame 
installation.

C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the 
Work.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces.

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware.

3.3 INSTALLATION

A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in 
place.  Comply with Drawings and manufacturer's written instructions.

B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with 
SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set.  After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged.

a. At fire-rated openings, install frames according to NFPA 80.
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b. Where frames are fabricated in sections because of shipping or handling 
limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.

c. Install frames with removable stops located on secure side of opening.
d. Install door silencers in frames before grouting.
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured.
f. Check plumb, square, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances.
g. Field apply bituminous coating to backs of frames that will be filled with grout 

containing antifreezing agents.

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and 
secure with postinstalled expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings.

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation inside frames.
4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between 

frames and masonry with grout.
5. Concrete Walls:  Solidly fill space between frames and concrete with mineral-fiber 

insulation.
6. In-Place Concrete or Masonry Construction:  Secure frames in place with postinstalled 

expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces.

7. In-Place Metal or Wood-Stud Partitions:  Secure slip-on drywall frames in place according 
to manufacturer's written instructions.

8. Installation Tolerances:  Adjust hollow-metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances:

a. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 
90 degrees from jamb perpendicular to frame head.

b. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 
line parallel to plane of wall.

c. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 
jambs on parallel lines, and perpendicular to plane of wall.

d. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor.

C. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances specified 
below.  Shim as necessary.

1. Non-Fire-Rated Steel Doors:

a. Between Door and Frame Jambs and Head:  1/8 inch (3.2 mm) plus or minus 1/32 
inch (0.8 mm).

b. Between Edges of Pairs of Doors:  1/8 inch (3.2 mm) to 1/4 inch (6.3 mm) plus or 
minus 1/32 inch (0.8 mm).

c. At Bottom of Door:  3/4 inch (19.1 mm) plus or minus 1/32 inch (0.8 mm).
d. Between Door Face and Stop:  1/16 inch (1.6 mm) to 1/8 inch (3.2 mm) plus or 

minus 1/32 inch (0.8 mm).
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2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80.
3. Smoke-Control Doors:  Install doors and gaskets according to NFPA 105.

D. Glazing:  Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions.

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches (230 mm) o.c. and not more than 2 inches (51 mm) o.c. from each 
corner.

3.4 ADJUSTING AND CLEANING

A. Final Adjustments:  Check and readjust operating hardware items immediately before final 
inspection.  Leave work in complete and proper operating condition.  Remove and replace 
defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable.

B. Remove grout and other bonding material from hollow-metal work immediately after installation.

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

D. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions.

E. Factory-Finish Touchup:  Clean abraded areas and repair with same material used for factory 
finish according to manufacturer's written instructions.

F. Touchup Painting:  Cleaning and touchup painting of abraded areas of paint are specified in 
painting Sections.

3.5 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area.

END OF SECTION 08 11 13
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SECTION 08 11 16 – FIRE-RATED ALUMINUM FULL VISSION DOORS AND FRAMES 
 

PART 1 - GENERAL 

 
1.01 SECTION INCLUDES 
 
A.  Fire-rated aluminum full vision Aluflam door system including pre-finished door, frame, glaz-

ing, and hardware. 
 
1.02 RELATED SECTIONS 
 
A. Section 08710 (08 71 00): Door Hardware. 
B. Section 08817 (08 88 17): Fire-Rated Glass & Framing. 
 
1.03 REFERENCES 
 
A. American Society for Testing and Materials (ASTM): 

1. ASTM E119 Standard Test Methods for Fire Tests of Building Construction and Materi-
als. 

2. ASTM E2074 Standard Test Method for Fire Tests of Door Assemblies, Including Posi-
tive Pressure Testing of Side-Hinged and Pivoted Swinging Door Assemblies. 

 
B. National Fire Protection Association (NFPA): 

1. NFPA 80: Standard for Fire Doors and Fire Windows. 
2. NFPA 251: Standard Methods of Tests of Fire Endurance of Building Construction and 

Materials. 
3. NFPA 252: Standard Methods of Fire Tests of Door Assemblies. 

 
C. Uniform Building Code (UBC): 

1. UBC-7-2: Methods for Fire Tests of Door Assemblies. 
 
D. Underwriters Laboratories, Inc. (UL): 

1. UL 10C: Positive Pressure Fire Tests of Door Assemblies. 
 
E. Standard Council of Canada: 

1. ULC Standard CAN4-S104: Fire Tests of Door Assemblies.  
 
F. American National Standards Institute (ANSI): 

1. ANSI Z97.1 Safety Glazing Materials Used in Buildings – Safety Performance Specifica-
tions and Methods of Test.  

 
G. Consumer Product Safety Commission (CPSC): 

1. CPSC 16 CFR 1201 Categories I and II:  Safety Standard for Glazing Materials.  
 
1.04 SYSTEM DESCRIPTION 
 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

FIRE-RATED ALUMINUMFULL VISION DOORS AND FRAMES 08 11 16 - 2 of 6 

A. Performance Requirements:  
 

 

1. Fire Rating: 60 minutes. 
2. Certification: Doors and frames shall be tested in accordance with ASTM E 2074, NFPA 

252, UBC 7-2, UL 10C, CAN4-S104. 
3. Testing Laboratory: Fire tests shall be conducted by an approved independent testing 

laboratory, similar to Underwriter’s Laboratories, Inc. 
 
1.05 SUBMITTALS 
 
A. Submit listed submittals in accordance with Conditions of the Contract and Division 1 Sub-

mittal Procedure Section. 
1. Shop Drawings: Submit shop drawings showing layouts, profiles and product compo-

nents.  
2. Samples: Submit samples for finishes, colors and textures. 
3. Technical Information: Submit latest edition of manufacturer’s product data providing 

product description, technical data and installation instructions. 
 
1.06 QUALITY ASSURANCE 
 
A. Listings and Labels: 

Fire rated framing and glazing shall be under current follow-up services by an approved in-
dependent agency and maintain a current listing or certification. Assemblies shall be labeled 
in accordance with limits of listings.  

 
1.07 DELIVERY, STORAGE AND HANDLING 
 

A. Ordering: Comply with manufacturer’s ordering instructions and lead-time requirements to 
avoid construction delays. 

 
B. Delivery: Deliver materials to specified destination in manufacturer’s packaging undamaged, 

complete with installation instructions.  
 
C. Storage and Protection: Store off ground, under cover, protected from weather, direct sun-

light, construction activities and at temperature conditions recommended by manufacturer, 
+10°F to +110°F. 
 

D.  Handling: Protect materials and finish during handling and installation to prevent damage. 
 
1.08 PROJECT CONDITIONS 
 
A. Field Measurements: Verify actual measurements for openings by field measurements be-

fore fabrication. Show recorded measurements on shop drawings. Coordinate field meas-
urements and fabrication schedule with construction progress to avoid construction delays. 
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PART 2 - PRODUCTS 

 
2.01 FIRE-RATED ALUMINUM FULL VISION DOORS AND FRAMES  
 
A. Manufacturer: Aluflam North America 

1. Contact: 16604 Edwards Road, Cerritos, CA 90703: Telephone 562.926.9520 Fax 
562.404.1394.  E-mail info@aluflam-usa.com Website  www.aluflam-usa.com, or local 
representative (www.aluflam-usa.com/contact/representatives.php). 

 
2.02 MATERIALS – ALUMINUM FRAMING 
 
A. Frame construction:  Integral structure and glazing stops from extruded and thermally bro-

ken aluminum profiles.  Filled internally with cement composite material. 
 

B. Dimensions: 
1.  Door framing face dimension:  2-½ inch 
2.  Depth of door framing:  3-7/16 inch (3-5/8 for 90 Min Door) 
3.  Door stile face dimension:  3-9/16 inch (3-3/4 for (90 Min Door)  
4.  Door cross rail (if applicable):  3-9/16 inch (N/A for 90 Min Door) 

 
C. Assembly:  Frame corners assembled by means of crimped and bonded miter joints. 

 
D. Sealing:  Framing system shall insulate against effects of fire, smoke, and heat transfer from 

either side. Perimeter of the framing system to the rough opening shall be firmly packed with 
mineral wool insulation. 
 

2.03 MATERIALS – FIRE RESISTANT GLAZING 
 
A. Assemblies shall be glazed with 60 minute rated 1 inch thick SGG Contraflam 60 fire re-

sistant glazing material as manufactured by Vetrotech Saint-Gobain 
(www.vetrotechusa.com).  
1. Individual lites shall be permanently identified with a listing mark. 
2. Glazing material installed in “Hazardous Locations” (subject to human impact) shall be 

certified to meet the applicable requirements for fire rated assemblies referenced in 
ANSI Z97.1 Standard for Safety Glazing Materials Used In Buildings and/or CPSC 16 
CFR 1201 Safety Standard for Architectural Glazing Materials. 

3. Visible daylight transmission shall be a minimum of 81%. Glazing material shall be opti-
cally clear, colorless and free from unusual distortion. 

 
 
2.04 MATERIALS – GLAZING AND ASSEMBLY ACCESSORIES 
 
A. Fasteners: All fasteners, setting pads, and glazing clips, shall be stainless or zinc-plated 

steel. 
 

B. Glazing Accessories: The glazing material perimeter shall be separated from the perimeter 
framing system with approved flame retardant intumescent glazing tape.  Ceramic setting 
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blocks shall be placed between the metal setting pads and the glazing material. Setting 
pads and blocks provided by manufacturer.  

 
2.05 FABRICATION 
 
A. Door frames and door leaves shall be furnished pre-assembled. Door assemblies shall be 

field glazed. 
 

B. Door assemblies shall be factory prepared for field mounting of hardware. 
 

C. Fabrication Dimensions:  Fabricate to approved dimensions.  The general contractor shall 
guarantee dimensions within required tolerance (+ - 1/8”).  Obtain approved shop drawings 
prior to fabrication. 
  

2.06 FINISHES 
 
A. Framing shall be chemically cleaned and pretreated, then finished on all exposed areas 

with:  
Anodized – Dark Bronze  

 
B. Protect finishes on exposed surfaces from damage by applying a strippable, temporary pro-

tective covering before shipping. 
 

C.  Slight variations in appearance of abutting or adjacent pieces are acceptable.  Noticeable 
variations in the same piece are not acceptable.  

 
2.07 DOOR HARDWARE 
 
A. Hardware shall be supplied from door manufacturer’s standard recommended hardware 

groups as specified. 
 

 
B.  Operating hardware for single doors. Each to have the following: 

Quantity Description Manufacturer/Model Finish 

1 Surface applied door closer Dorma TS93 series Aluminum 

3  Surface applied hinges (Qty 4 
on 90 min door)  

Dr Hahn A901/951 series Aluminum 

2 Lever handles FSB 1080 series Stainless 

1 Narrow stile mortise lock Accurate 8600 series Stainless (front) 

1 Cylinder lock Schlage compatible Satin chrome 

1 *) Rim based exit device – 
(Standard on 90 min door) 

Dorma 9700 Stainless 

1 *) 10” bottom kickplate Aluflam Match door finish 

1 *) Automatic floor seal Planet MF Aluminum 
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PART 3 - EXECUTION 

 
3.01 EXAMINATION 
 
A. Examine area to receive doors.  Openings shall be plumb, square and within allowable tol-

erances.  Notify Architect of conditions that would adversely affect installation or subsequent 
use.  Do not proceed with installation until unsatisfactory conditions are corrected.  

 
3.02 INSTALLATION 
 
A. Door installation shall be by a specialty contractor with appropriate experience qualifications; 

and in strict accordance with the approved shop drawings. 
 
3.03 CLEANING 
 
A. Cleaning: Remove temporary coverings and protection of adjacent work areas. Glass and 

frame should be cleaned using soft clean cloth, chamois leathers, sponges or soft paper.  
Use clean warm water with a mild detergent. Do not use detergent that contains either alka-
line, acids or fluoride! Abrasive cleaning methods can damage surfaces!  Clean prior to 
owner’s acceptance. Remove construction debris from project site and legally dispose of 
debris.   

 

 

END OF SECTION 
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SECTION 08 1416 - FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including the General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.
1. Division 6 Section "Finish Carpentry"
2. Division 8 Section “Hollow Metal Doors and Frames” 

1.2 SUMMARY

A. This Section includes the following:
1. Solid core doors with wood veneer faces.
2. Factory finishing of flush wood doors.
3. Factory fitting flush wood doors to frames and factory machining for hardware.
4. Louvers for flush wood doors.

1.3 SUBMITTALS

A. General:  Submit each item in this Article according to the Conditions of the Contract and 
Division 1 Specification Sections.

B. Product data for each type of door, including details of core and edge construction, trim for 
openings, and factory-finishing specifications.

C. Shop drawings indicating location and size of each door, elevation of each kind of door, details 
of construction, location and extent of hardware blocking, fire ratings, requirements for veneer 
matching and factory finishing and other pertinent data.
1. For factory-machined doors, indicate dimensions and locations of cutouts for locksets 

and other cutouts adjacent to light openings.

D. Samples for initial selection in the form of color charts consisting of actual materials in small 
sections for the following:
1. Faces of factory-finished doors with transparent finish.  Show the full range of colors 

available for stained finishes.

E. Samples for verification in the form and size indicated below:
1. Corner sections of doors approximately 12 inches square with door faces and edgings 

representing the typical range of color and grain for each species of veneer and solid 
lumber required.  Finish sample with same materials proposed for factory-finished doors.

2. Frames for light openings, 6 inches long, for each material, type, and finish required.

1.4 QUALITY ASSURANCE
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A. Quality Standard:  Comply with the following standard:
1. AWI Quality Standard:  "Architectural Woodwork Quality Standards" of the Architectural 

Woodwork Institute for grade of door, core, construction, finish, and other requirements.

B. Fire-Rated Wood Doors:  Provide wood doors that comply with NFPA 80; are identical in 
materials and construction to units tested in door and frame assemblies per ASTM E 152; and 
are labeled and listed by UL, Warnock Hersey, or another testing and inspection agency 
acceptable to authorities having jurisdiction.

C. Single-Source Responsibility:  Obtain doors from one source and by a single manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect doors during transit, storage, and handling to prevent damage, soiling, and 
deterioration.  Comply with requirements of referenced standard and manufacturer's 
instructions.

B. Identify each door with individual opening numbers as designated on shop drawings, using 
temporary, removable, or concealed markings.

1.6 PROJECT CONDITIONS

A. Conditioning:  Do not deliver or install doors until conditions for temperature and relative 
humidity have been stabilized and will be maintained in storage and installation areas during the 
remainder of the construction period to comply with the following requirements applicable to 
Project's geographical location:
1. AWI quality standard Section 100-S-11 "Relative Humidity and Moisture Content."

1.7 WARRANTY

A. General Warranty:  Door manufacturer's warranty specified in this Article shall not deprive the 
Owner of other rights the Owner may have under other provisions of the Contract Documents 
and shall be in addition to, and run concurrent with, other warranties made by the Contractor 
under requirements of the Contract Documents.

B. Door Manufacturer's Warranty:  Submit written agreement on door manufacturer's standard 
form signed by manufacturer, Installer, and Contractor, agreeing to repair or replace defective 
doors that have warped (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section or 
that show telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch 
span, or do not conform to tolerance limitations of referenced quality standards.

1. Warranty shall be in effect during the following period of time after date of Substantial 
Completion.
a. Solid Core Interior Doors:  Life of installation.

PART 2 - PRODUCTS
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2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
doors that may be incorporated in the Work include, but are not limited to, the following:
1. Solid Core Doors:

a. Algoma Hardwoods Inc.
b. Buell Door Co.
c. Eggers Industries, Architectural Door Division.
d. Graham Manufacturing Corp.
e. Haley Brothers, Inc.
f. Ideal Wood Products, Inc.
g. IPIK Door Co., Inc.
h. Mohawk Flush Doors, Inc.
i. Ragland Manufacturing Co., Inc.
j. V-T Industries Inc.
k. Weyerhauser Co.

2.2 INTERIOR FLUSH WOOD DOORS

A. Solid Core Doors for transparent stained Finish:  Comply with the following requirements:
1. Faces:  Rotary Natural Birch.
2. Grade:  Premium.
3. Construction:  5 plies.
4. Core:  Particleboard ANSI A208.1, GRADE LD-2 – PC-5 ME. Provide wood blocking in 

particleboard core doors as needed to eliminate through-bolting hardware. 5” toprail on 
doors and closers..

5. Bonding:  Stiles and rails bonded to core, then entire unit abrasive planed before 
veneering.

2.3 VENEER MATCHING

A. Within Door Faces:  Provide doors with the following veneer matching:
1. Book matching.

B. Pairs and Sets:  Provide pair matching and set matching for pairs of doors and for doors hung in 
adjacent sets.

C. Doors with Transoms (if any):  Provide the following matching:
1. Continuous matching.

2.4 FABRICATION

A. Fabricate flush wood doors to comply with following requirements:
1. Factory fit doors to suit frame-opening sizes indicated, with the following uniform 

clearances and bevels:
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a. Comply with clearance requirements of referenced quality standard for fitting.  
Comply with requirements of NFPA 80 for fire-resistance-rated doors.

2. Factory machine doors for hardware that is not surface applied.  Locate hardware to 
comply with DHI-WDHS-3.  Comply with final hardware schedules, door frame shop 
drawings, DHI A115-W series standards, and hardware templates.
a. Coordinate measurements of hardware mortises in metal frames to verify 

dimensions and alignment before proceeding with factory machining.
b. Metal Astragals:  Premachine astragals and formed-steel edges for hardware for 

pairs of fire-rated doors.

B. Transom and Side Panels (if any):  Fabricate matching panels with same construction, exposed 
surfaces, and finish as specified for associated doors.
1. Fixed Transom Panels (if any):  Fabricate fixed panels with solid lumber transom bottom 

rail and door top rail, both rabbeted as indicated.  Provide factory-installed spring bolts for 
concealed attachment into jambs of metal door frames.

C. Openings (if any):  Cut and trim openings through doors to comply with applicable requirements 
of referenced standards for kind(s) of door(s) required.
1. Light Openings:  Trim openings with moldings of material and profile indicated.

2.5 FACTORY FINISHING

A. General:  Comply with referenced quality standard's requirements for factory finishing.

B. Finish wood doors at factory.

C. Transparent Finish:  Comply with requirements indicated for grade, finish system, staining 
effect, and sheen.
1. Grade:  Premium.
2. Finish:  Manufacturer's standard finish with performance requirements comparable to 

either AWI System TR-6 catalyzed polyurethane.
3. Staining:  As selected from manufacturer’s full line of standard stain colors.
4. Effect:  Filled finish.
5. Sheen:  Satin.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine installed door frames prior to hanging door:
1. Verify that frames comply with indicated requirements for type, size, location, and swing 

characteristics and have been installed with plumb jambs and level heads.
2. Reject doors with defects.

B. Do not proceed with installation until unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A. Hardware:  For installation see Division 8 Section "Door Hardware."

B. Manufacturer's Instructions:  Install wood doors to comply with manufacturer's instructions and 
referenced quality standard and as indicated.
1. Install fire-rated doors in corresponding fire-rated frames according to requirements of 

NFPA 80.
2. Fitting Clearances for Non-Fire-Rated Doors:  Provide 1/8 inch at jambs and heads, 1/16 

inch per leaf at meeting stiles for pairs of doors, and 1/8 inch from bottom of door to top 
of decorative floor finish or covering.  Where threshold is shown or scheduled, provide 
1/4-inch clearance from bottom of door to top of threshold.

3. Fitting Clearances for Fire-Rated Doors:  Comply with NFPA 80.
4. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges.
5. Bevel fire-rated doors 1/8 inch in 2 inches on lock edge; trim stiles and rails only to extent 

permitted by labeling agency.

C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.

D. Factory-Finished Doors:  Restore finish before installation, if fitting or machining is required at 
the job site.

3.3 ADJUSTING AND PROTECTION

A. Operation:  Rehang or replace doors that do not swing or operate freely.

B. Finished Doors:  Refinish or replace doors damaged during installation.

C. Protect doors as recommended by door manufacturer to ensure that wood doors will be without 
damage or deterioration at the time of Substantial Completion.

END OF SECTION 08 14 16
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SECTION 08 31 13 - ACCESS DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of access doors and frames for the project and consists of the provision of all plant, 
materials, labor and equipment and the like necessary and/or required for the complete 
execution of all access door work as required by schedules, keynotes and drawings, as 
specified herein, and as may be required by conditions and authorities having jurisdiction 
including, but not limited to the following:

1. Access doors and frames for walls and ceilings.
2. Floor access doors and frames.

B. Related Requirements:
1. Division 22 “Plumbing” for plumbing devices that require access.
2. Division 23 “Mechanical” for HVAC devices that require access.
3. Division 26 “Electrical” for Electrical devices that require access.
4. Division 28 “Electronic Safety and Security” for safety and security devices that require 

access. 

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1. Include construction details, fire ratings, materials, individual components and profiles, 
and finishes.

B. Shop Drawings:

1. Include plans, elevations, sections, details, substrates and attachments to other work.
2. Detail fabrication and installation of access doors and frames for each type of substrate.

C. Samples:  For each door face material, at least 3 by 5 inches (75 by 125 mm) in size, in 
specified finish.

D. Access Door and Frame Schedule:  Provide complete access door and frame schedule, 
including types, locations, sizes, latching or locking provisions, and other data pertinent to 
installation.
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E. Ceiling Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling 
mounted items including access doors and frames, lighting fixtures, diffusers, grilles, speakers, 
sprinklers, and special trim are shown and coordinated with each other.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are identical to 
access door and frame assemblies tested for fire-test-response characteristics according to the 
following test method and that are listed and labeled by UL or another testing and inspecting 
agency acceptable to authorities having jurisdiction:

1. NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically.
2. NFPA 288 for fire-rated access door assemblies installed horizontally.

2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide access panels as 
fabricated by FF Systems Access Panels, Inc. or comparable product by one of the following:

1. Access Panel Solutions.
2. Acudor Products, Inc.
3. Babcock-Davis.
4. J. L. Industries, Elmdor/Stoneman Manufacturing Co.; Div. of Acorn Engineering Co.
5. Larsen's Manufacturing Company.
6. Metropolitan Door Industries Corp.
7. Milcor Inc.

B. Source Limitations:  Obtain each type of access door and frame from single source from single 
manufacturer.

C. Aluminum Access Doors with Drywall Inserts (at all public, occupied spaces)

1. Basis-of-Design Product:  FF Systems Access Panels, Inc., System F2AKL.
2. Assembly Description:  Welded aluminum frame with both outer and inner frame of high 

grade aluminum, with drywall inlay.
3. Locations:  Wall and ceiling.
4. Door Size:  As indicated
5. Frame Material:  Aluminum.
6. Hinges:  Manufacturer's standard.
7. Seal:  Air/dust seal.
8. Hardware:  Cylinder-lock.

D. Hardware:

1. Lock:  Cylinder.

http://www.specagent.com/LookUp/?ulid=14&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789427&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789428&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789428&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789430&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789430&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811475&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811487&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789435&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789437&mf=04&src=wd
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2.3 FLOOR ACCESS DOORS AND FRAMES 

A. Manufacturers:  Subject to compliance with requirements, provide access panels as fabricated 
by Babcock Davis or comparable product by one of the following:

1. Acudor Products, Inc.
2. Metropolitan Door Industries Corp.
3. Milcor Inc.

B. Floor Doors, General:  Equip each door with adjustable counterbalancing springs, heavy-duty 
hold-open arm that automatically locks door open at 90 degrees, release handle with red vinyl 
grip that allows for one-handed closure, and recessed lift handle.

C. Aluminum Floor Door:  Coordinate with equipment.  Extruded-aluminum angle frame with 1/4-
inch- (6.4-mm-) thick, 1/8-inch pan recess for carpet or tile; nonwatertight; loading capacity to 
support 300-lbf/sq. ft. (14.4-kN/sq. m) pedestrian live load.

D. Hardware:  Provide the following:

1. Hinges:  Heavy-duty, stainless-steel butt hinges with stainless-steel pins.
2. Lock:  Manufacturer’s standard.
3. Hardware Material:  Manufacturer's standard.

E. Fire-Rating:  Provide 2-hour fire rated doors in rated floors.

2.4 MATERIALS

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

B. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.

C. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel 
sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.

D. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum G60 (Z180) or A60 (ZF180) metallic coating.

E. Rolled-Stainless-Steel Floor Plate:  ASTM A 793, manufacturer's standard finish.

F. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 316.  Remove tool and 
die marks and stretch lines or blend into finish.

G. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T6.

H. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6.

I. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by aluminum 
producer and finisher for type of use and finish indicated, and with not less than strength and 
durability properties of Alloy 5005-H15; with minimum sheet thickness according to ANSI H35.2 
(ANSI H35.2M).

http://www.specagent.com/LookUp/?uid=123456793363&mf=04&src=wd
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J. Frame Anchors:  Same type as door face.

K. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329.

2.5 FABRICATION

A. General:  Provide access door and frame assemblies manufactured as integral units ready for 
installation.

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness.

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish 
attachment devices and fasteners of type required to secure access doors to types of supports 
indicated.

1. For concealed flanges with drywall bead, provide edge trim for gypsum board securely 
attached to perimeter of frames.

2. For concealed flanges with plaster bead for full-bed plaster applications, provide zinc-
coated expanded metal lath and exposed casing bead welded to perimeter of frames.

3. Provide mounting holes in frames for attachment of units to metal or wood framing.
4. Provide mounting holes in frame for attachment of masonry anchors.

D. Recessed Access Doors:  Form face of panel to provide recess for application of applied finish.  
Reinforce panel as required to prevent buckling.

1. For recessed doors with plaster infill, provide self-furring expanded metal lath attached to 
door panel.

E. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when 
closed.

1. For cylinder locks, furnish two keys per lock and key all locks alike.
2. For recessed panel doors, provide access sleeves for each locking device.  Furnish 

plastic grommets and install in holes cut through finish.

F. Extruded Aluminum:  After fabrication, apply manufacturer's standard protective coating on 
aluminum that will come in contact with concrete.

2.6 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.
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C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast.

D. Steel and Metallic-Coated-Steel Finishes:

1. Factory Prime:  Apply manufacturer's standard, fast-curing, lead- and chromate-free, 
universal primer immediately after surface preparation and pretreatment.

2. Factory Finish:  Immediately after cleaning and pretreating, apply manufacturer's 
standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat, 
with a minimum dry-film thickness of 1 mil (0.025 mm) for topcoat.

E. Stainless-Steel Finishes:

1. Surface Preparation:  Remove tool and die marks and stretch lines, or blend into finish.
2. Polished Finishes:  Grind and polish surfaces to produce uniform finish, free of cross 

scratches.

a. Run grain of directional finishes with long dimension of each piece.
b. When polishing is completed, passivate and rinse surfaces.  Remove embedded 

foreign matter and leave surfaces chemically clean.
c. Directional Satin Finish:  No. 4.

3. Bright, Cold-Rolled, Unpolished Finish:  No. 2B.

F. Aluminum Finishes:

1. Mill finish.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing access doors and frames.

B. Install doors flush with adjacent finish surfaces or recessed to receive finish material.

3.3 ADJUSTING

A. Adjust doors and hardware, after installation, for proper operation.
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B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.

3.4 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area.

END OF SECTION 08 31 13
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SECTION 08 41 13 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
aluminum framed entrances and storefronts for the project.  The work performed under this 
Section consists of the provision of all plant, materials, labor and equipment and the like 
necessary and/or required for the complete execution of all aluminum framed entrances and 
storefronts as required by the this section, schedules, keynotes and drawings, including, but not 
limited to the following: 

1. Exterior storefront framing. 
2. Storefront framing for window walls. 
3. Storefront framing for punched openings. 
4. Exterior and interior manual-swing entrance doors and door-frame units. 

1.3 PREINSTALLATION MEETINGS 

A. Pre-installation Conference:  Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

B. Shop Drawings:  For aluminum-framed entrances and storefronts.  Include plans, elevations, 
sections, full-size details, and attachments to other work. 

1. Include details of provisions for assembly expansion and contraction and for draining 
moisture occurring within the assembly to the exterior. 

2. Include full-size isometric details of each vertical-to-horizontal intersection of aluminum-
framed entrances and storefronts, showing the following: 

a. Joinery, including concealed welds. 
b. Anchorage. 
c. Expansion provisions. 
d. Glazing. 
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e. Flashing and drainage. 

3. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 

D. Samples for Verification:  For each type of exposed finish required, in manufacturer's standard 
sizes. 

E. Fabrication Sample:  Of each vertical-to-horizontal intersection of assemblies, made from 12-
inch (300-mm) lengths of full-size components and showing details of the following: 

1. Joinery, including concealed welds. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

F. Entrance Door Hardware Schedule:  Prepared by or under supervision of supplier, detailing 
fabrication and assembly of entrance door hardware, as well as procedures and diagrams.  
Coordinate final entrance door hardware schedule with doors, frames, and related work to 
ensure proper size, thickness, hand, function, and finish of entrance door hardware. 

G. Delegated-Design Submittal:  For aluminum-framed entrances and storefronts indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Preconstruction Laboratory Mockup Testing Submittals: 

1. Testing Program:  Developed specifically for Project. 
2. Test Reports:  Prepared by a qualified preconstruction testing agency for each mockup 

test. 
3. Record Drawings:  As-built drawings of preconstruction laboratory mockups showing 

changes made during preconstruction laboratory mockup testing. 

B. Qualification Data:  For Installer and field testing agency. 

C. Energy Performance Certificates:  For aluminum-framed entrances and storefronts, 
accessories, and components, from manufacturer. 

1. Basis for Certification:  NFRC-certified energy performance values for each aluminum-
framed entrance and storefront. 

D. Product Test Reports:  For aluminum-framed entrances and storefronts, for tests performed by 
manufacturer and witnessed by a qualified testing agency. 
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E. Quality-Control Program:  Developed specifically for Project, including fabrication and 
installation, according to recommendations in ASTM C 1401.  Include periodic quality-control 
reports. 

F. Source quality-control reports. 

G. Field quality-control reports. 

H. Sample Warranties:  For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For aluminum-framed entrances and storefronts to include in maintenance 
manuals. 

B. Maintenance Data for Structural Sealant:  For structural-sealant-glazed storefront to include in 
maintenance manuals.  Include ASTM C 1401 recommendations for post-installation-phase 
quality-control program. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated. 

C. Product Options:  Information on Drawings and in Specifications establishes requirements for 
aesthetic effects and performance characteristics of assemblies.  Aesthetic effects are indicated 
by dimensions, arrangements, alignment, and profiles of components and assemblies as they 
relate to sightlines, to one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval.  If changes are proposed, submit comprehensive explanatory data 
to Architect for review. 

D. Structural-Sealant Glazing:  Comply with ASTM C 1401 for design and installation of storefront 
systems. 

E. Quality-control program for structural-sealant-glazed system. 

F. Preconstruction sealant testing. 

1.8 MOCKUPS 

A. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockup of typical wall area as shown on Drawings. 
2. Mockups for each form of construction and finish. 
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3. Testing shall be performed on mockups according to requirements in "Field Quality 
Control" Article. 

4. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

5. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer and Installer agrees to repair or replace components of 
aluminum-framed entrances and storefronts that do not comply with requirements or that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration created by wind and thermal and structural movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 
d. Water penetration through fixed glazing and framing areas. 
e. Failure of operating components. 

2. Warranty Period:  10 years from date of Substantial Completion. 

B. Special Finish Warranty:  Standard form in which manufacturer agrees to repair finishes or 
replace aluminum that shows evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design aluminum-framed entrances and storefronts. 

B. General Performance:  Comply with performance requirements specified, as determined by 
testing of aluminum-framed entrances and storefronts representing those indicated for this 
Project without failure due to defective manufacture, fabrication, installation, or other defects in 
construction. 
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1. Aluminum-framed entrances and storefronts shall withstand movements of supporting 
structure including, but not limited to, story drift, twist, column shortening, long-term 
creep, and deflection from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 

a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Noise or vibration created by wind and thermal and structural movements. 
d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

C. Structural Loads: 

1. Wind Loads:  118 mph, and in compliance with NYS Building Code Section 2404 “Wind, 
Snow, Seismic, and Dead loads on Glass.” 

2. Other Design Loads:  As indicated on Drawings. 

D. Deflection of Framing Members:  At design wind pressure, as follows: 

1. Deflection Normal to Wall Plane:  Limited to 1/175 of clear span for spans up to 13 feet 6 
inches (4.1 m) and to 1/240 of clear span plus 1/4 inch (6.35 mm) for spans greater than 
13 feet 6 inches (4.1 m) or an amount that restricts edge deflection of individual glazing 
lites to 3/4 inch (19.1 mm), whichever is less. 

2. Deflection Parallel to Glazing Plane:  Limited to 1/360 of clear span or 1/8 inch (3.2 mm), 
whichever is smaller. 

a. Operable Units:  Provide a minimum 1/16-inch (1.6-mm) clearance between 
framing members and operable units. 

3. Cantilever Deflection:  Where framing members overhang an anchor point, as follows: 

a. Perpendicular to Plane of Wall:  No greater than 1/240 of clear span plus 1/4 inch 
(6.35 mm) for spans greater than 11 feet 8-1/4 inches (3.6 m) or 1/175 times span, 
for spans less than 11 feet 8-1/4 inches (3.6 m). 

E. Structural:  Test according to ASTM E 330 as follows: 

1. When tested at positive and negative wind-load design pressures, assemblies do not 
evidence deflection exceeding specified limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, 
assemblies, including anchorage, do not evidence material failures, structural distress, or 
permanent deformation of main framing members exceeding 0.2 percent of span. 

3. Test Durations:  As required by design wind velocity, but not less than 10 seconds. 

F. Air Infiltration:  Test according to ASTM E 283 for infiltration as follows: 

1. Fixed Framing and Glass Area: 

a. Maximum air leakage of  0.06 cfm/sq. ft. (0.30 L/s per sq. m) at a static-air-
pressure differential of 6.24 lbf/sq. ft. (300 Pa). 

2. Entrance Doors: 
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a. Pair of Doors:  Maximum air leakage of 1.0 cfm/sq. ft. (5.08 L/s per sq. m) at a 
static-air-pressure differential of 6.24 lbf/sq. ft. (300 Pa). 

b. Single Doors:  Maximum air leakage of 0.5 cfm/sq. ft. (2.54 L/s per sq. m) at a 
static-air-pressure differential of 6.24 lbf/sq. ft. (300 Pa). 

G. Water Penetration under Static Pressure:  Test according to ASTM E 331 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested 
according to a minimum static-air-pressure differential of 20 percent of positive wind-load 
design pressure, but not less than 6.24 lbf/sq. ft. (300 Pa). 

H. Water Penetration under Dynamic Pressure:  Test according to AAMA 501.1 as follows: 

1. No evidence of water penetration through fixed glazing and framing areas when tested at 
dynamic pressure equal to 20 percent of positive wind-load design pressure, but not less 
than 6.24 lbf/sq. ft. (300 Pa). 

2. Maximum Water Leakage:  According to AAMA 501.1.  Water leakage does not include 
water controlled by flashing and gutters, or water that is drained to exterior. 

I. Interstory Drift:  Accommodate design displacement of adjacent stories indicated. 

1. Design Displacement:  As indicated on Drawings. 
2. Test Performance:  Complying with criteria for passing based on building occupancy type 

when tested according to AAMA 501.4 at design displacement and 1.5 times the design 
displacement. 

J. Seismic Performance:  Aluminum-framed entrances and storefronts shall withstand the effects 
of earthquake motions determined according to ASCE/SEI 7. 

1. Seismic Drift Causing Glass Fallout:  Complying with criteria for passing based on 
building occupancy type when tested according to AAMA 501.6 at design 
displacement and 1.5 times the design displacement. 

2. Vertical Interstory Movement:  Complying with criteria for passing based on building 
occupancy type when tested according to AAMA 501.7 at design displacement and 1.5 
times the design displacement. 

K. Energy Performance:  Certify and label energy performance according to NFRC as follows: 

1. Thermal Transmittance (U-factor):  Fixed glazing and framing areas shall have U-factor of 
not more than 0.47 Btu/sq. ft. x h x deg F (2.55 W/sq. m x K) as determined according to 
NFRC 100. 

2. Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a solar heat gain 
coefficient of no greater than 0.35 as determined according to NFRC 200. 

3. Condensation Resistance:  Fixed glazing and framing areas shall have an NFRC-certified 
condensation resistance rating of no less than 15 as determined according to NFRC 500. 

L. Noise Reduction:  Test according to ASTM E 90, with ratings determined by ASTM E 1332, as 
follows. 

1. Outdoor-Indoor Transmission Class:  Minimum 26. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 08 41 13 - 7 of 15 

M. Windborne-Debris Impact Resistance:  Pass missile-impact and cyclic-pressure tests when 
tested according to ASTM E 1886 and testing information in ASTM E 1996 for Wind Zone 5. 

1. Large-Missile Test:  For glazed openings located within 30 feet (9.1 m) of grade. 

N. Thermal Movements:  Allow for thermal movements resulting from ambient and surface 
temperature changes: 

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material 
surfaces. 

2. Thermal Cycling:  No buckling; stress on glass; sealant failure; excess stress on framing, 
anchors, and fasteners; or reduction of performance when tested according to 
AAMA 501.5. 

a. High Exterior Ambient-Air Temperature:  That which produces an exterior metal-
surface temperature of 180 deg F (82 deg C). 

b. Low Exterior Ambient-Air Temperature:  0 deg F (minus 18 deg C). 
c. Interior Ambient-Air Temperature:  75 deg F (24 deg C). 

O. Structural-Sealant Joints: 

1. Designed to carry gravity loads of glazing. 
2. Designed to produce tensile or shear stress of less than 20 psi (138 kPa). 

P. Structural Sealant:  Capable of withstanding tensile and shear stresses imposed by structural-
sealant-glazed storefront system without failing adhesively or cohesively.  When tested for 
preconstruction adhesion and compatibility, cohesive failure of sealant shall occur before 
adhesive failure. 

1. Adhesive failure occurs when sealant pulls away from substrate cleanly, leaving no 
sealant material behind. 

2. Cohesive failure occurs when sealant breaks or tears within itself but does not separate 
from each substrate because sealant-to-substrate bond strength exceeds sealant's 
internal strength. 

2.2 MANUFACTURERS 

A. Basis-of-Design:  Subject to compliance with requirements, provide systems that match size 
and appearance of aluminum windows within the specifications of this section division, EFCO 
403 (thermal) Storefront System, as manufactured by Efco Corporation, or comparable product 
by one of the following: 

1. Architectural Windows. 
2. Kawneer Company, Inc. 
3. CRL – U.S. Aluminum 

B. Source Limitations:  Obtain all components of aluminum-framed entrance and storefront 
system, including framing spandrel panels and venting windows and accessories, from single 
manufacturer. 
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2.3 FRAMING 

A. Framing Members:  Manufacturer's extruded- or formed-aluminum framing members of 
thickness required and reinforced as required to support imposed loads. 

1. Construction:  Thermally broken. 
2. System Dimensions: 2” x 4 ½” (50.8mm x 114.3 mm). 
3. Glazing Plane:  Front (exterior). 
4. Finish:  High-performance organic finish. 
5. Color:  Match Architect’s sample. 

B. Backer Plates:  Manufacturer's standard, continuous backer plates for framing members, if not 
integral, where framing abuts adjacent construction. 

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

D. Materials: 

1. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

a. Sheet and Plate:  ASTM B 209 (ASTM B 209M). 
b. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M). 
c. Extruded Structural Pipe and Tubes:  ASTM B 429/B 429M. 
d. Structural Profiles:  ASTM B 308/B 308M. 

2. Steel Reinforcement:  Manufacturer's standard zinc-rich, corrosion-resistant primer 
complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation 
and pretreatment.  Select surface preparation methods according to recommendations in 
SSPC-SP COM, and prepare surfaces according to applicable SSPC standard. 

a. Structural Shapes, Plates, and Bars:  ASTM A 36/A 36M. 
b. Cold-Rolled Sheet and Strip:  ASTM A 1008/A 1008M. 
c. Hot-Rolled Sheet and Strip:  ASTM A 1011/A 1011M. 

2.4 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing operation. 

1. Door Construction:  2-inch overall thickness, extruded-aluminum tubular rail and stile 
members.  Mechanically fasten corners with reinforcing brackets that are deeply 
penetrated and fillet welded or that incorporate concealed tie rods. 

2. Door Design:  Medium or Wide stile. 10” high bottom rail for ADA compliance. 
3. Glazing stops and gaskets. 
4. Material: extra thick (3/16”) 

B. Entrance Door Hardware: Refer to Section 08 71 00 "Door Hardware.”  

 
1. Weather stripping: manufacturer’s standard. 
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2. All hardware to be surface mounted to facilitate future maintenance.   
3. Hardware finishes:  As selected by Architect from Manufacture’s full range. 

C. Additional requirements: 

1. Thresholds:  Stainless steel, raised thresholds beveled with a slope of not more than 1:2, 
with maximum height of 1/2 inch (12.7 mm). 

2. Opening-Force Requirements: 
a. Egress Doors:  Not more than 15 lbf (67 N) to release the latch and not more than 

30 lbf (133 N) to set the door in motion[ and not more than 15 lbf (67 N) to open 
the door to its minimum required width]. 

b. Accessible Interior Doors:  Not more than 5 lbf (22.2 N) to fully open door. 
3. Removable Mullions:  BHMA A156.3, extruded aluminum. 

a. When used with panic exit devices, provide removable mullions listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for 
panic protection, based on testing according to UL 305.  Use only mullions that 
have been tested with exit devices to be used. 

2.5 GLAZING 

A. Glazing:  Comply with Section 08 80 00 "Glazing." 

B. Glazing Gaskets:  Manufacturer's standard sealed-corner pressure-glazing system of black, 
resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

C. Glazing Sealants:  As recommended by manufacturer. 

D. Sealants used inside the weatherproofing system shall have a VOC content of 250 g/L. 

E. Structural Glazing Sealants:  ASTM C 1184, chemically curing silicone formulation that is 
compatible with system components with which it comes in contact, specifically formulated and 
tested for use as structural sealant and approved by structural-sealant manufacturer for use in 
storefront system indicated. 

1. Color:  As selected by Architect from manufacturer's full range of colors. 

F. Weatherseal Sealants:  ASTM C 920 for Type S; Grade NS; Class 25; Uses NT, G, A, and O; 
chemically curing silicone formulation that is compatible with structural sealant and other system 
components with which it comes in contact; recommended by structural-sealant, weatherseal-
sealant, and structural-sealant-glazed storefront manufacturers for this use. 

1. Color:  Match structural sealant. 

2.6 ACCESSORIES 

A. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. 

1. Use self-locking devices where fasteners are subject to loosening or turning out from 
thermal and structural movements, wind loads, or vibration. 
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2. Reinforce members as required to receive fastener threads. 
3. Use exposed fasteners with countersunk Phillips screw heads fabricated from 300 series 

stainless steel. 

B. Anchors:  Three-way adjustable anchors with minimum adjustment of 1 inch (25.4 mm) that 
accommodate fabrication and installation tolerances in material and finish compatible with 
adjoining materials and recommended by manufacturer. 

1. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel 
inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

C. Concealed Flashing:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding 
flashing compatible with adjacent materials. 

D. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos, formulated for 30-mil (0.762-mm) thickness per 
coat. 

E. Aluminum sunscreen extrusion profile – to be selected by Architect from Manufacturer’s 
standard profiles.  Anchored directly to the vertical or horizontal mullions – refer to Drawings.  
Color to match storefront and windows. 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration of 
finish.  Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 
5. Provisions for field replacement of glazing from interior. 
6. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 

D. Mechanically Glazed Framing Members:  Fabricate for flush glazing without projecting stops. 

E. Structural-Sealant-Glazed Framing Members:  Include accommodations for using temporary 
support device to retain glazing in place while structural sealant cures. 

F. Entrance Door Frames:  Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 

1. At exterior doors, provide compression weather stripping at fixed stops. 
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2. At interior doors, provide silencers at stops to prevent metal-to-metal contact.  Install 
three silencers on strike jamb of single-door frames and two silencers on head of frames 
for pairs of doors. 

G. Entrance Doors:  Reinforce doors as required for installing entrance door hardware. 

1. At pairs of exterior doors, provide sliding-type weather stripping retained in adjustable 
strip and mortised into door edge. 

2. At exterior doors, provide weather sweeps applied to door bottoms. 

H. Entrance Door Hardware Installation:  Factory install entrance door hardware to the greatest 
extent possible.  Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 

I. After fabrication, clearly mark components to identify their locations in Project according to Shop 
Drawings. 

2.8 ALUMINUM FINISHES 

A. High-Performance Organic Coating Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with 
inhibited chemicals; Chemical Finish:  acid chromate-fluoride-phosphate conversion coating; 
Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturer's written instructions. 

1. Fluoropolymer 3-Coat Coating System:  Manufacturer's standard 3-coat, thermocured 
system composed of specially formulated inhibitive primer, fluoropolymer color coat, and 
clear fluorocarbon topcoat, with both color coat and clear topcoat containing not less than 
70 percent polyvinylidene fluoride resin by weight; complying with AAMA 2605 

a. Color and Gloss:  Match Architect’s sample of Alucobond Anodic Clear Mica Cool 
PVDF-2/gloss level-30. 

b. It is the intent that all aluminum framing members on the project shall match in 
color and gloss. 

2.9 SOURCE QUALITY CONTROL 

A. Structural Sealant:  Perform quality-control procedures complying with ASTM C 1401 
recommendations including, but not limited to, assembly material qualification procedures, 
sealant testing, and assembly fabrication reviews and checks. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Prepare surfaces that are in contact with structural sealant according to sealant manufacturer's 
written instructions to ensure compatibility and adhesion.  Preparation includes, but is not 
limited to, cleaning and priming surfaces. 

3.3 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 
6. Seal perimeter and other joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 
painting contact surfaces with materials recommended by manufacturer for this purpose 
or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Set continuous sill members and flashing in full sealant bed as specified in Section 079200 
"Joint Sealants" to produce weathertight installation. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install operable units level and plumb, securely anchored, and without distortion.  Adjust 
weather-stripping contact and hardware movement to produce proper operation. 

F. Install glazing as specified in Section 088000 "Glazing." 

G. Install weatherseal sealant according to Section 07 92 00 "Joint Sealants" and according to 
sealant manufacturer's written instructions to produce weatherproof joints.  Install joint filler 
behind sealant as recommended by sealant manufacturer. 

H. Entrance Doors:  Install doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors:  Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. Field-Installed Entrance Door Hardware:  Install surface-mounted entrance door 
hardware according to entrance door hardware manufacturers' written instructions using 
concealed fasteners to greatest extent possible. 
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3.4 ERECTION TOLERANCES 

A. Erection Tolerances:  Install aluminum-framed entrances and storefronts to comply with the 
following maximum tolerances: 

1. Plumb:  1/8 inch in 10 feet (3.2 mm in 3 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
2. Level:  1/8 inch in 20 feet (3.2 mm in 6 m); 1/4 inch in 40 feet (6.35 mm in 12.2 m). 
3. Alignment: 

a. Where surfaces abut in line or are separated by reveal or protruding element up to 
1/2 inch (12.7 mm) wide, limit offset from true alignment to 1/16 inch (1.6 mm). 

b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch 
(12.7 to 25.4 mm) wide, limit offset from true alignment to 1/8 inch (3.2 mm). 

c. Where surfaces are separated by reveal or protruding element of 1 inch (25.4 mm) 
wide or more, limit offset from true alignment to 1/4 inch (6 mm). 

4. Location:  Limit variation from plane to 1/8 inch in 12 feet (3.2 mm in 3.6 m); 1/2 inch 
(12.7 mm) over total length. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Field Quality-Control Testing:  Perform the following test on representative areas of aluminum-
framed entrances and storefronts and mockups. 

1. Water-Spray Test:  Before installation of interior finishes has begun, areas designated by 
Architect shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 

a. Perform a minimum of  two tests in areas as directed by Architect. 
b. Perform tests in each test area as directed by Architect.  Perform at least three 

tests, prior to 10, 35, and 70 percent completion. 

C. Structural-Sealant Adhesion:  Test structural sealant according to recommendations in 
ASTM C 1401, Destructive Test Method A, "Hand Pull Tab (Destructive)," Appendix X2. 

1. Test a minimum of three areas on each building facade. 
2. Repair installation areas damaged by testing. 

D. Aluminum-framed entrances and storefronts will be considered defective if they do not pass 
tests and inspections. 

E. Prepare test and inspection reports. 

3.6 MAINTENANCE SERVICE 

A. Entrance Door Hardware: 
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1. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, 
and removal and replacement of entrance door hardware. 

2. Initial Maintenance Service:  Beginning at Substantial Completion, provide six months' full 
maintenance by skilled employees of entrance door hardware Installer.  Include quarterly 
preventive maintenance, repair or replacement of worn or defective components, 
lubrication, cleaning, and adjusting as required for proper entrance door hardware 
operation at rated speed and capacity.  Use parts and supplies that are the same as 
those used in the manufacture and installation of original equipment. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 
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SECTION 08 56 67 - BULLET-RESISTANT STEEL TRANSACTION WINDOWS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Bullet-resistant fixed steel transaction window assemblies.

B. Related Sections:
1. Division 01: Administrative, procedural, and temporary work requirements.

1.2 REFERENCES

A. American Welding Society (AWS) D1.3/D1.3M - Structural Welding Code - Sheet Steel.

B. ASTM International (ASTM) A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, 
Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.

C. Underwriters Laboratories (UL) 752 - Bullet Resisting Equipment.

1.3 SYSTEM DESCRIPTION

A. Design Requirements: 
1. Provide window frames of “non-ricochet type" intended to permit capture and retention of 

attacking projectile, lessening potential of random injury or lateral penetration.

1.4 SUBMITTALS

A. Submittals for Review: 
1. Shop Drawings: Include window profiles and sizes, type and spacing of frame anchors, 

reinforcement size and locations, details of joints and connections, and welding details.
2. Product Data: Include product description for window assemblies including bullet-resistant 

ratings.
3. Samples: 2 x 2 inch coating samples showing available colors.

B. Closeout Submittals:
1. Maintenance Data: Include instructions for cleaning of glazed panels.

1.5 QUALITY ASSURANCE

A. Transaction Window Assemblies: Ballistic Level 3, tested to UL 752.

1.6 DELIVERY, STORAGE AND HANDLING

A. Store window assemblies upright in protected, dry area, off ground or floor, with at least 1/4 inch 
space between individual units.

B. Do not cover with non-vented coverings that create excessive humidity. 
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C. Remove wet coverings immediately.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Contract Documents are based on products by ARMORTEX, 5926 Corridor Parkway, Schertz, Texas, 
800-880-8306, www.armortex.com.

Basis of Design: Transaction Window NV Split Frame, Model: W1-TW-NV-SA by ARMORTEX.

B. Substitutions: Under provisions of Division 01.

2.2 MATERIALS 

A. Steel Sheet: 
1. ASTM A1008/1008M, cold rolled, free from scale, pitting, coil breaks, and other surface defects.

B. Bullet-Resistant Composite: UL Listed Bullet Resistant Composite by ARMORTEX, of UL Ballistic 
Level equal to specified frame ballistic protection level.

C. Glazing: 
1. UL Listed laminated glass or glass/polycarbonate composite.
2. Bottom edge of glazing panel provided with 18 gage stainless steel cap.

D. Track and Hangers: 
1. Stainless steel 12 gage track guard and guide.

2.3 FABRICATION

A. Frames:
1. Fabricate from 16 gage steel lined with bullet-resistant composite. 
2. Bullet-resistant rating equivalent to or greater than glazing.
3. Weld frame corners; knock-down and mechanical joints not acceptable.
4. Frame modules capable of being joined with other frame modules to form continuous line.
5. Replacement of glazing from secure side of window, not requiring removal of frame from 

opening. 

B. Shelf: Minimum 2 inches thick with recessed dip tray, full width of window x minimum 12 inches deep, 
centered under glazing, covered with 18 gage stainless steel.

C. Dip Tray: Model RMDT1016, 16 gage stainless steel, 10 x 16 inches to outside edge of flanges, clear 
1-5/8 inch open depth under glazing.

D. Welding: In accordance with AWS D1.3/D1.3M. Grind exposed welds flush and smooth. 

E. Finish work neat and free from defects.

F. Allowable Tolerances: Plus or minus 1/16 inch for frame opening width, height, diagonal dimensions, 
and overall width and height (outside to outside).

2.4 FINISHES

http://www.armortex.com/
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A. Stainless Steel: No. 3 brushed finish.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install window assemblies in accordance with manufacturer’s instructions and approved Shop 
Drawings.

B. Set plumb and level.

C. Secure to adjacent construction using fastener type best suited to application.

D. Field alterations to window assemblies not permitted unless approved in advance by manufacturer 
and Architect.

3.2 ADJUSTING

A. Touch up minor scratches and abrasions to match factory finish.

END OF SECTION 08 56 67
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Mechanical and electrified door hardware 
2. Electronic access control system components 
3. Field verification, preparation and modification of existing doors and frames to receive 

new door hardware. 

B. Section excludes: 

1. Windows 
2. Cabinets (casework), including locks in cabinets 
3. Signage 
4. Toilet accessories 
5. Overhead doors 

C. Related Sections: 

1. Division 01 Section ''Alternates'' for alternates affecting this section. 

2. Division 06 Section ''Rough Carpentry'' 
3. Division 06 Section ''Finish Carpentry'' 
4. Division 07 Section ''Joint Sealants'' for sealant requirements applicable to threshold 

installation specified in this section. 
5. Division 08 Sections: 

a. ''Metal Doors and Frames'' 
b. ''Flush Wood Doors'' 
c. ''Stile and Rail Wood Doors'' 
d. ''Interior Aluminum Doors and Frames'' 
e. ''Aluminum-Framed Entrances and Storefronts'' 
f. ''Stainless Steel Doors and Frames'' 
g. ''Special Function Doors'' 
h. ''Entrances'' 

6. Division 09 sections for touchup, finishing or refinishing of existing openings modified by 

this section. 

7. Division 26 ''Electrical'' sections for connections to electrical power system and for low-

voltage wiring. 

8. Division 28 ''Electronic Safety and Security'' sections for coordination with other 

components of electronic access control system and fire alarm system. 

1.02 REFERENCES 

A. UL LLC 

1. UL 10B - Fire Test of Door Assemblies 
2. UL 10C - Positive Pressure Test of Fire Door Assemblies 
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3. UL 1784 - Air Leakage Tests of Door Assemblies 
4. UL 305 - Panic Hardware 

B. DHI - Door and Hardware Institute 

1. Sequence and Format for the Hardware Schedule 
2. Recommended Locations for Builders Hardware 
3. Keying Systems and Nomenclature 
4. Installation Guide for Doors and Hardware 

C. NFPA – National Fire Protection Association 

1. NFPA 70 – National Electric Code 

2. NFPA 80 – 2016 Edition – Standard for Fire Doors and Other Opening Protectives 

3. NFPA 101 – Life Safety Code 

4. NFPA 105 – Smoke and Draft Control Door Assemblies 

5. NFPA 252 – Fire Tests of Door Assemblies 

D. ANSI - American National Standards Institute 

1. ANSI A117.1 – 2017 Edition – Accessible and Usable Buildings and Facilities 

2. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 
Specialties 

3. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems 
4. ANSI/WDMA I.S. 1A - Interior Architectural Wood Flush Doors 

5. ANSI/SDI A250.8 - Standard Steel Doors and Frames 

1.03 SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures. 

2. Prior to forwarding submittal: 

a. Comply with procedures for verifying existing door and frame compatibility for new 
hardware, as specified in PART 3, ''EXAMINATION'' article, herein. 

b. Review drawings and Sections from related trades to verify compatibility with 
specified hardware. 

c. Highlight, encircle, or otherwise specifically identify on submittals: deviations from 
Contract Documents, issues of incompatibility or other issues which may 
detrimentally affect the Work. 

B. Action Submittals: 

1. Product Data: Submit technical product data for each item of door hardware, installation 
instructions, maintenance of operating parts and finish, and other information necessary 
to show compliance with requirements. 

2. Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of 
electrified door hardware, indicating: 

a. Wiring Diagrams: For power, signal, and control wiring and including: 
1) Details of interface of electrified door hardware and building safety and security 

systems. 
2) Schematic diagram of systems that interface with electrified door hardware. 
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3) Point-to-point wiring. 
4) Risers. 

3. Samples for Verification: If requested by Architect, submit production sample of 
requested door hardware unit in finish indicated and tagged with full description for 
coordination with schedule. 

a. Samples will be returned to supplier. Units that are acceptable to Architect may, after 
final check of operations, be incorporated into Work, within limitations of key 
coordination requirements. 

4. Door Hardware Schedule: 

a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings. 
Coordinate submission of door hardware schedule with scheduling requirements of 
other work to facilitate fabrication of other work critical in Project construction 
schedule. 

b. Submit under direct supervision of a Door Hardware Institute (DHI) certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with 
hardware sets in vertical format as illustrated by Sequence of Format for the 
Hardware Schedule published by DHI. 

c. Indicate complete designations of each item required for each opening, include: 
1) Door Index: door number, heading number, and Architect's hardware set number. 
2) Quantity, type, style, function, size, and finish of each hardware item. 
3) Name and manufacturer of each item. 
4) Fastenings and other pertinent information. 
5) Location of each hardware set cross-referenced to indications on Drawings. 
6) Explanation of all abbreviations, symbols, and codes contained in schedule. 
7) Mounting locations for hardware. 
8) Door and frame sizes and materials. 
9) Degree of door swing and handing. 
10) Operational Description of openings with electrified hardware covering egress, 

ingress (access), and fire/smoke alarm connections. 

5. Key Schedule: 

a. After Keying Conference, provide keying schedule that includes levels of keying, 
explanations of key system's function, key symbols used, and door numbers 
controlled. 

b. Use ANSI/BHMA A156.28 ''Recommended Practices for Keying Systems'' as 
guideline for nomenclature, definitions, and approach for selecting optimal keying 
system. 

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication. Include schematic keying diagram and index each 
key to unique door designations. 

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions. 

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion. Forward bitting list, key cuts and key 
system schematic directly to Owner, by means as directed by Owner. 

f. Prepare key schedule by or under supervision of supplier, detailing Owner's final 
keying instructions for locks. 

C. Informational Submittals: 

1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant. 
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2. Provide Product Data: 

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies. 

b. Include warranties for specified door hardware. 

D. Closeout Submittals: 

1. Operations and Maintenance Data: Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Final approved hardware schedule edited to reflect conditions as installed. 
d. Final keying schedule 
e. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project. 
f. As-installed wiring diagrams for each opening connected to power, both low voltage 

and 110 volts. 

E. Inspection and Testing: 

1. Submit written reports to the Owner and Authority Having Jurisdiction (AHJ) of the results 
of functional testing and inspection for: 

a. fire door assemblies, in compliance with NFPA 80. 
b. required egress door assemblies, in compliance with NFPA 101. 

1.04 QUALITY ASSURANCE 

A. Qualifications and Responsibilities: 

1. Supplier: Recognized architectural hardware supplier with a minimum of 5 years 
documented experience supplying both mechanical and electromechanical door 
hardware similar in quantity, type, and quality to that indicated for this Project.  Supplier 
to be recognized as a factory direct distributor by the manufacturer of the primary 

materials with a warehousing facility in the Project’s vicinity. Supplier to have on staff, a 

certified Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) 
available to Owner, Architect, and Contractor, at reasonable times during the Work for 
consultation. 

2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware 
with experience installing door hardware similar in quantity, type, and quality as indicated 
for this Project. 

3. Architectural Hardware Consultant: Person who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and 
extent to that indicated for this Project and meets these requirements: 

a. For door hardware: DHI certified AHC or DHC. 
b. Can provide installation and technical data to Architect and other related 

subcontractors. 
c. Can inspect and verify components are in working order upon completion of 

installation. 
d. Capable of producing wiring diagram and coordinating installation of electrified 

hardware with Architect and electrical engineers. 
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4. Single Source Responsibility: Obtain each type of door hardware from single 
manufacturer. 

B. Certifications: 

1. Fire-Rated Door Openings: 

a. Provide door hardware for fire-rated openings that complies with NFPA 80 and 

requirements of authorities having jurisdiction. 
b. Provide only items of door hardware that are listed products tested by UL LLC, 

Intertek Testing Services, or other testing and inspecting organizations acceptable to 
authorities having jurisdiction for use on types and sizes of doors indicated, based on 

testing at positive pressure and according to NFPA 252 or UL 10C and in compliance 

with requirements of fire-rated door and door frame labels. 

2. Smoke and Draft Control Door Assemblies: 

a. Provide door hardware that meets requirements of assemblies tested according to 
UL 1784 and installed in compliance with NFPA 105 

b. Comply with the maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 
tested pressure differential of 0.3-inch wg (75 Pa) of water. 

3. Electrified Door Hardware 

a. Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable 

to authorities having jurisdiction. 

4. Accessibility Requirements: 

a. Comply with governing accessibility regulations cited in ''REFERENCES'' article 
087100, 1.02.D3 herein for door hardware on doors in an accessible route. This 
project must comply with all Federal Americans with Disability Act regulations and all 
Local Accessibility Regulations. 

C. Pre-Installation Meetings 

1. Keying Conference 

a. Incorporate keying conference decisions into final keying schedule after reviewing 
door hardware keying system including: 
1) Function of building, flow of traffic, purpose of each area, degree of security 

required, and plans for future expansion. 
2) Preliminary key system schematic diagram. 
3) Requirements for key control system. 
4) Requirements for access control. 
5) Address for delivery of keys. 

2. Pre-installation Conference 

a. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

b. Inspect and discuss preparatory work performed by other trades. 
c. Inspect and discuss electrical roughing-in for electrified door hardware. 
d. Review sequence of operation for each type of electrified door hardware. 
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e. Review required testing, inspecting, and certifying procedures. 
f. Review questions or concerns related to proper installation and adjustment of door 

hardware. 

3. Electrified Hardware Coordination Conference: 

a. Prior to ordering electrified hardware, schedule and hold meeting to coordinate door 
hardware with security, electrical, doors and frames, and other related suppliers. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. Promptly replace products damaged during shipping. 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. Deliver each article of hardware in manufacturer's original packaging. 

C. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 

D. Provide secure lock-up for door hardware delivered to Project. Control handling and 
installation of hardware items so that completion of Work will not be delayed by hardware 
losses both before and after installation. 

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or 
repair products damaged during Work. Protect products against malfunction due to paint, 
solvent, cleanser, or any chemical agent. 

F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

1.06 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction. 
Cast anchoring inserts into concrete. 

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or 
shop prepared. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing door hardware to comply with indicated requirements. 

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 

D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems. 

E. Existing Openings: Where existing doors, frames and/or hardware are to remain, field verify 
existing functions, conditions and preparations and coordinate to suit opening conditions and 
to provide proper door operation. 

1.07 WARRANTY 

A. Manufacturer's standard form in which manufacturer agrees to repair or replace components 
of door hardware that fail in materials or workmanship within published warranty period. 

1. Warranty does not cover damage or faulty operation due to improper installation, 
improper use or abuse. 

2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated 
in manufacturer's published listings. 

a. Mechanical Warranty 
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1) Locks 
a) Schlage ND Series: 10 years 

2) Exit Devices 
a) Von Duprin: 3 years 

3) Closers 
a) LCN 4000 Series: 30 years 

b. Electrical Warranty 
1) Locks 

a) Schlage: 1 year 
2) Exit Devices 

a) Von Duprin: 1 year 

1.08 MAINTENANCE 

A. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders. 

B. Turn over unused materials to Owner for maintenance purposes. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. The Owner requires use of certain products for their unique characteristics and project 
suitability to ensure continuity of existing and future performance and maintenance 
standards. After investigating available product offerings, the Awarding Authority has elected 
to prepare proprietary specifications. These products are specified with the notation: ''No 
Substitute.'' 

1. Where ''No Substitute'' is noted, submittals and substitution requests for other products 
will not be considered. 

B. Approval of manufacturers and/or products other than those listed as ''Scheduled 
Manufacturer'' or ''Acceptable Manufacturers'' in the individual article for the product category 
shall be in accordance with QUALITY ASSURANCE article, herein. 

C. Approval of products from manufacturers indicated in ''Acceptable Manufacturers'' is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer's product. 

D. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval. 

2.02 MATERIALS 

A. Fabrication 

1. Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. provide screws according to 
manufacturer’s recognized installation standards for application intended. 
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2. Finish exposed screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 

3. Provide concealed fasteners wherever possible for hardware units exposed when door is 

closed. Coordinate with “Metal Doors and Frames”, “Flush Wood Doors”, “Stile and Rail 

Wood Doors” to ensure proper reinforcements. Advise the Architect where visible 

fasteners, such as thru bolts, are required. 

B. Modification and Preparation of Existing Doors: Where existing door hardware is indicated to 
be removed and reinstalled. 

1. Provide necessary fillers, Dutchmen, reinforcements, and fasteners, compatible with 
existing materials, as required for mounting new opening hardware and to cover existing 
door and frame preparations. 

2. Use materials which match materials of adjacent modified areas. 
3. When modifying existing fire-rated openings, provide materials permitted by NFPA 80 as 

required to maintain fire-rating. 

C. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation. 

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material. 

D. Cable and Connectors: 

1. Where scheduled in the hardware sets, provide each item of electrified hardware and 
wire harnesses with number and gage of wires enough to accommodate electric function 
of specified hardware. 

2. Provide Molex connectors that plug directly into connectors from harnesses, electric 
locking and power transfer devices. 

3. Provide through-door wire harness for each electrified locking device installed in a door 
and wire harness for each electrified hinge, electrified continuous hinge, electrified pivot, 
and electric power transfer for connection to power supplies. 

2.03 HINGES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Ives 5BB series 

2. Acceptable Manufacturers and Products: 

a. Hager BB1191/1279 series 
b. Stanley FBB series 

B. Requirements: 

1. Provide hinges conforming to ANSI/BHMA A156.1. 
2. Provide five knuckle, ball bearing hinges. 
3. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide: 

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high 
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b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high 

4. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide: 

a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

5. 2 inches or thicker doors: 

a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

6. Adjust hinge width for door, frame, and wall conditions to allow proper degree of opening. 
7. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 

one additional hinge for each 30 inches (762 mm) of additional door height. 
8. Where new hinges are specified for existing doors or existing frames, provide new hinges 

of identical size to hinge preparation present in existing door or existing frame. 
9. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges: Steel pins 
b. Non-Ferrous Hinges: Stainless steel pins 
c. Out-Swinging Exterior Doors: Non-removable pins 
d. Out-Swinging Interior Lockable Doors: Non-removable pins 
e. Interior Non-lockable Doors: Non-rising pins 

10. Provide hinges with electrified options as scheduled in the hardware sets. Provide with 
number and gage of wires enough to accommodate electric function of specified 
hardware. Locate electric hinge at second hinge from bottom or nearest to electrified 
locking component. Provide mortar guard for each electrified hinge specified. 

2.04 CONTINUOUS HINGES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Select 
b. Roton 

B. Requirements: 

1. Provide aluminum geared continuous hinges conforming to ANSI/BHMA A156.26, 
Grade 1. 

2. Provide aluminum geared continuous hinges, where specified in the hardware sets, 
fabricated from 6063-T6 aluminum. 

3. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-lubricating 
operation. 

4. Provide hinges capable of supporting door weights up to 450 pounds, and successfully 
tested for 1,500,000 cycles. 
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5. On fire-rated doors, provide aluminum geared continuous hinges classified for use on 
rated doors by testing agency acceptable to authority having jurisdiction. 

6. Provide aluminum geared continuous hinges with electrified option scheduled in the 
hardware sets. Provide with number and gage of wires enough to accommodate electric 
function of specified hardware. 

7. Provide hinges 1 inch (25 mm) shorter in length than nominal height of door, unless 
otherwise noted or door details require shorter length and with symmetrical hole pattern. 

2.05 CYLINDRICAL LOCKS – GRADE 1 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Schlage ND series 

B. Requirements: 

1. Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade 1, and 
UL Listed for 3-hour fire doors. 

2. Cylinders: Refer to ''KEYING'' article, herein. 
3. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with 

1/2-inch latch throw. Provide proper latch throw for UL listing at pairs. 
4. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws. 
5. Provide independently operating levers with two external return spring cassettes mounted 

under roses to prevent lever sag. 
6. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 
7. Provide electrified options as scheduled in the hardware sets. 
8. Lever Trim: Solid cast levers without plastic inserts and wrought roses on both sides. 

a. Lever Design: RHO 

2.06 EXIT DEVICES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Von Duprin 98/35A series 

2. Acceptable Manufacturers and Products: 

a. Precision APEX 2000 series 
b. Falcon 24/25 series 

B. Requirements: 

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for Panic Exit or 
Fire Exit Hardware. 

2. Cylinders: Refer to ''KEYING'' article, herein. 
3. Provide smooth touchpad type exit devices, fabricated of brass, bronze, stainless steel, 

or aluminum, plated to standard architectural finishes to match balance of door hardware. 
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4. Touchpad must extend a minimum of one half of door width. No plastic inserts are 
allowed in touchpads. 

5. Provide exit devices with deadlatching feature for security and for future addition of alarm 
kits and/or other electrified requirements. 

6. Provide exit devices with weather resistant components that can withstand harsh 
conditions of various climates and corrosive cleaners used in outdoor pool environments. 

7. Provide flush end caps for exit devices. 
8. Provide exit devices with manufacturer's approved strikes. 
9. Provide exit devices cut to door width and height. Install exit devices at height 

recommended by exit device manufacturer, allowable by governing building codes, and 
approved by Architect. 

10. Mount mechanism case flush on face of doors or provide spacers to fill gaps behind 
devices. Where glass trim or molding projects off face of door, provide glass bead kits. 

11. Provide cylinder or hex-key dogging as specified at non fire-rated openings. 
12. Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where scheduled 

as keyed removable mullion, provide type that can be removed by use of a keyed 
cylinder, which is self-locking when re-installed. 

13. Provide factory drilled weep holes for exit devices used in full exterior application, highly 
corrosive areas, and where noted in hardware sets. 

14. Provide electrified options as scheduled. 
15. Top latch mounting: double- or single-tab mount for steel doors, face mount for aluminum 

doors eliminating requirement of tabs, and double tab mount for wood doors. 
16. Provide exit devices with optional trim designs to match other lever and pull designs used 

on the project. 

2.07 CYLINDERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Schlage Everest 29 Primus XP 

2. Acceptable Manufacturers and Products: 

a. No Substitute 

B. Requirements: 

1. Provide cylinders/cores, compliant with ANSI/BHMA A156.5; latest revision; cylinder face 

finished to match lockset, manufacturer’s series as indicated. Refer to “KEYING” article, 

herein. 
2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project 

as indicated. 

a. High Security: dual-locking cylinder with permanent core requiring restricted, 
patented keyway. Dual-locking mechanism with interlocking finger pin(s) to check for 
patented features on keys. 

3. Patent Protection: Cylinders/cores requiring use of restricted, patented keys, patent 
protected. 

4. Nickel silver bottom pins. 
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2.08 KEYING 

A. Scheduled System: 

1. Existing factory registered system: 

a. Provide cylinders/cores keyed into Owner’s existing factory registered keying system. 

Comply with guidelines in ANSI/BHMA A156.28, incorporating decisions made at 
keying conference. 

B. Requirements: 

1. Construction Keying: 

a. Replaceable Construction Cores. 
1) Provide temporary construction cores replaceable by permanent cores, furnished 

in accordance with the following requirements. 
a) 3 construction control keys 
b) 12 construction change (day) keys. 

2) Owner or Owner’s Representative will replace temporary construction cores with 

permanent cores. 

2. Permanent Keying: 

a. Provide permanent cylinders/cores keyed by the manufacturer according to the 
following key system. 
1) Master Keying system as directed by the Owner. 

b. Forward bitting list and keys separately from cylinders, by means as directed by 
Owner. Failure to comply with forwarding requirements will be cause for replacement 
of cylinders/cores involved at no additional cost to Owner. 

c. Provide keys with the following features: 
1) Material: Nickel silver; minimum thickness of .107-inch (2.3mm) 
2) Patent Protection: Keys and blanks protected by one or more utility patent(s). 
3) Geographically Exclusive: Where High Security or Security cylinders/cores are 

indicated, provide nationwide, geographically exclusive key system complying 
with the following restrictions. 

d. Identification: 
1) Mark permanent cylinders/cores and keys with applicable blind code for 

identification. Do not provide blind code marks with actual key cuts. 
2) Identification stamping provisions must be approved by the Architect and Owner. 

3) Stamp cylinders/cores and keys with Owner’s unique key system facility code as 

established by the manufacturer; key symbol and embossed or stamped with 
“DO NOT DUPLICATE” along with the “PATENTED” or patent number to 

enforce the patent protection. 
4) Failure to comply with stamping requirements will be cause for replacement of 

keys involved at no additional cost to Owner. 
5) Forward permanent cylinders/cores to Owner, separately from keys, by means 

as directed by Owner. 

e. Quantity: Furnish in the following quantities. 
1) Change (Day) Keys: 3 per cylinder/core. 
2) Permanent Control Keys: 3. 
3) Master Keys: 6. 
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2.09 DOOR CLOSERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. LCN 4040XP series 

2. Acceptable Manufacturers and Products: 

a. Corbin-Russwin DC8000 series 
b. Sargent 281 series 

B. Requirements: 

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date 
of manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast 
iron cylinder, and full complement bearings at shaft. 

3. Cylinder Body: 1-1/2-inch (38 mm) diameter with 5/8-inch (16 mm) diameter double heat-
treated pinion journal. 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F. 

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards. 

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. 

7. Provide closers with solid forged steel main arms and factory assembled heavy-duty 
forged forearms for parallel arm closers. 

8. Pressure Relief Valve (PRV) Technology: Not permitted. 
9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating 

finish which has been certified to exceed 100 hours salt spray testing as described in 
ANSI Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI). 

10. Provide special templates, drop plates, mounting brackets, or adapters for arms as 
required for details, overhead stops, and other door hardware items interfering with closer 
mounting. 

2.10 PROTECTION PLATES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Burns 
b. Trimco 

B. Requirements: 
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1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges 
as scheduled. Furnish with sheet metal or wood screws, finished to match plates. 

2. Sizes plates 2 inches (51 mm) less width of door on single doors, pairs of doors with a 
mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on 
pairs without a mullion or edge guards. 

3. At fire rated doors, provide protection plates over 16 inches high with UL label. 

2.11 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturers: 

a. Glynn-Johnson 

2. Acceptable Manufacturers: 

a. Rixson 
b. Sargent 

B. Requirements: 

1. Provide overhead stop at any door where conditions do not allow for a wall stop or floor 
stop presents tripping hazard. 

2. Provide friction type at doors without closer and positive type at doors with closer. 

2.12 DOOR STOPS AND HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Trimco 
b. Burns 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide concave type where lockset has a push 
button of thumbturn. 

2. Where a wall stop cannot be used, provide universal floor stops. 
3. Where wall or floor stop cannot be used, provide overhead stop. 
4. Provide roller bumper where doors open into each other and overhead stop cannot be 

used. 

2.13 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND 
GASKETING 

A. Manufacturers: 
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1. Scheduled Manufacturer: 

a. Zero International 

2. Acceptable Manufacturers: 

a. National Guard 
b. Reese 

B. Requirements: 

1. Provide thresholds, weather-stripping, and gasketing systems as specified and per 
architectural details. Match finish of other items. 

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105. 

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available. 

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless 
otherwise specified in the hardware sets or detailed in the drawings. 

2.14 SILENCERS 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Burns 
b. Trimco 

B. Requirements: 

1. Provide ''push-in'' type silencers for hollow metal or wood frames. 
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame. 
3. Omit where gasketing is specified. 

2.15 DOOR POSITION SWITCHES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Schlage 

2. Acceptable Manufacturers: 

a. GE-Interlogix 
b. Sargent 
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B. Requirements: 

1. Provide recessed or surface mounted type door position switches as specified. 
2. Coordinate door and frame preparations with door and frame suppliers. If switches are 

being used with magnetic locking device, provide minimum of 4 inches (102 mm) 
between switch and magnetic locking device. 

2.16 FINISHES 

A. FINISH: BHMA 626/652 (US26D); EXCEPT: 

1. Hinges at Exterior Doors: BHMA 630 (US32D) 
2. Aluminum Geared Continuous Hinges: BHMA 628 (US28) 
3. Push Plates, Pulls, and Push Bars: BHMA 630 (US32D) 
4. Protection Plates: BHMA 630 (US32D) 
5. Overhead Stops and Holders: BHMA 630 (US32D) 
6. Door Closers: Powder Coat to Match 
7. Wall Stops: BHMA 630 (US32D) 
8. Latch Protectors: BHMA 630 (US32D) 
9. Weatherstripping: Clear Anodized Aluminum 
10. Thresholds: Mill Finish Aluminum 

B. FINISH: BHMA 643E/716 (US11); EXCEPT: 

1. Door Closers: Powder Coat to Match. 
2. Weatherstripping: Dark Bronze Anodized Aluminum. 
3. Thresholds: Extruded Architectural Bronze, Oil-Rubbed 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation. 

B. Field verify existing doors and frames receiving new hardware and existing conditions 
receiving new openings. Verify that new hardware is compatible with existing door and frame 
preparation and existing conditions. 

C. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

D. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.02 INSTALLATION 

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 

2. Custom Steel Doors and Frames: HMMA 831. 
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3. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A 
4. Installation Guide for Doors and Hardware: DHI TDH-007-20 

B. Install door hardware in accordance with NFPA 80, NFPA 101 and provide post-install 
inspection, testing as specified in section 1.03.E unless otherwise required to comply with 
governing regulations. 

C. Install each hardware item in compliance with manufacturer's instructions and 
recommendations, using only fasteners provided by manufacturer. 

D. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting. 

E. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation. 

F. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards. 

G. Install operating parts so they move freely and smoothly without binding, sticking, or 
excessive clearance. 

H. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated. 

I. Lock Cylinders: 

1. Install construction cores to secure building and areas during construction period. 
2. Replace construction cores with permanent cores as indicated in keying section. 
3. Furnish permanent cores to Owner for installation. 

J. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY 
AND SECURITY sections for: 

1. Conduit, junction boxes and wire pulls. 
2. Connections to and from power supplies to electrified hardware. 
3. Connections to fire/smoke alarm system and smoke evacuation system. 
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect. 
5. Connections to panel interface modules, controllers, and gateways. 
6. Testing and labeling wires with Architect's opening number. 

K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Mount closers so they are not visible in corridors, 
lobbies and other public spaces unless approved by Architect. 

L. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior doors, 
and stair side of stairway doors. 

M. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect. 

N. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 

Division 07 Section ''Joint Sealants.'' 

O. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present 
tripping hazard. 

P. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 
Q. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 
R. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 

closed. 

3.03 ADJUSTING 
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A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges: Adjust to achieve positive latching when door can close freely from an 
open position of 30 degrees. 

2. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage 
lock bolt. 

3. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment: Approximately three to six months after date of Substantial 
Completion, examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors and door hardware. 

3.04 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 
B. Clean operating items per manufacturer's instructions to restore proper function and finish. 
C. Provide final protection and maintain conditions that ensure door hardware is without damage 

or deterioration at time of Substantial Completion. 

3.05 DOOR HARDWARE SCHEDULE 

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier's responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the 
hardware specified. 

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included in 
a hardware set should be scheduled with the appropriate additional hardware required for 
proper application. 

C. Hardware items are referenced in the following hardware schedule. Refer to the above 
specifications for special features, options, cylinders/keying, and other requirements. 

 

Abbreviation Name 

BYO By Others 

GLY Glynn-Johnson Corp 

IVE H.B. Ives 

LCN Lcn Commercial Division 

MIS Misc - Out-Sourced Items 

SCE Schlage Electronic Security 

SCH Schlage Lock Company 

VON Von Duprin 

ZER Zero International Inc 
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69987 OPT0254954 Version 3 

HARDWARE GROUP NO. 01 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA SALVAGED DOOR RE-USE ALL EXISTING 
HARDWARE 

   

 

HARDWARE GROUP NO. 02 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE 

1 EA PASSAGE SET ND10S RHO  626 SCH 

1 EA MOP PLATE 8400 10" X 1" LDW B-CS  630 IVE 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

3 EA SILENCER SR64  GRY IVE 

 

HARDWARE GROUP NO. 03 

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

2 EA CONT. HINGE 224XY  US28 IVE 

1 EA PANIC HARDWARE 9847-DT  626 VON 

1 EA PANIC HARDWARE 9847-NL  626 VON 

1 EA RIM CYLINDER 20-057 ICX  626 SCH 

1 EA PRIMUS CORE 20-740 EV D  626 SCH 

2 EA SURFACE CLOSER 4040XP SCUSH  689 LCN 

2 EA PA MOUNTING PLATE 4040XP-18PA SRT  689 LCN 

2 EA CUSH SHOE SUPPORT 4040XP-30 SRT  689 LCN 

2 EA BLADE STOP SPACER 4040XP-61 SRT  689 LCN 

1 EA THRESHOLD 655A  A ZER 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 
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HARDWARE GROUP NO. 04 

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

2 EA CONT. HINGE 224XY  US28 IVE 

2 EA PANIC HARDWARE 9847-L-06-WH  626 VON 

2 EA RIM CYLINDER 20-057 ICX  626 SCH 

2 EA FSIC CORE 23-030 CKC EV D  626 SCH 

2 EA SURFACE CLOSER 4040XP SCUSH SRI  689 LCN 

2 EA PA MOUNTING PLATE 4040XP-18PA SRT  689 LCN 

2 EA CUSH SHOE SUPPORT 4040XP-30 SRT  689 LCN 

2 EA BLADE STOP SPACER 4040XP-61 SRT  689 LCN 

1 EA THRESHOLD 655A  A ZER 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 

 

HARDWARE GROUP NO. 05 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY TWP CON  313AN IVE 

1 EA EU STOREROOM LOCK ND80TDEU RHO RX 12V/24V DC  643e SCH 

1 EA PRIMUS CORE 20-740 EV D  622 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA THRESHOLD 655D  D ZER 

1 EA WIRE HARNESS CON-XX-P LENGTH AS 
REQUIRED 
FOR USE WITH DOOR 

  SCH 

1 EA WIRE HARNESS CON-6W 
FOR USE WITH HINGE 

  SCH 

1 EA DESK MOUNT BUTTON 660-PB  628 SCE 

1 EA DOOR CONTACT 679-05HM  BLK SCE 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 

1 EA POWER SUPPLY BY SECURITY CONTRACTOR   MIS 

1 EA INTERCOM BY SECURITY CONTRACTOR   MIS 

OPERATIONAL DESCRIPTION: 
1. DOOR NORMALLY CLOSED AND LOCKED. 
2. ENTRY BY INTERCOM WHICH SIGNALS ELECTRIC TRIM OF LOCK TO OPEN AND ALLOW 
ENTRY. ENTRY ALSO GRANTED VIA PUSH BUTTON. 
3. FREE EGRESS AT ALL TIMES VIA THE INSIDE LEVER HANDLE. 
4. INSIDE LEVER HANDLE HAS RX SWITCH WHICH WILL SIGNAL ACCESS CONTROL SYSTEM OF 
A VALID RELEASE. 
5. LOCK IS FAIL-SECURE UPON LOSS OF POWER DOOR WILL REMAIN LOCKED. 
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HARDWARE GROUP NO. 06 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5  F643E/
716 

IVE 

1 EA CLASSROOM LOCK ND70TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP  695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  613 IVE 

1 EA WALL STOP WS406/407CCV  613 IVE 

3 EA SILENCER SR64  GRY IVE 

 

HARDWARE GROUP NO. 07 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY TWP CON  313AN IVE 

1 EA EU STOREROOM LOCK ND80TDEU RHO RX 12V/24V DC  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA THRESHOLD 655D  D ZER 

1 EA WIRE HARNESS CON-XX-P LENGTH AS 
REQUIRED 
FOR USE WITH DOOR 

  SCH 

1 EA WIRE HARNESS CON-6W 
FOR USE WITH HINGE 

  SCH 

1 EA DESK MOUNT BUTTON 660-PB  628 SCE 

1 EA DOOR CONTACT 679-05HM  BLK SCE 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 

1 EA CARD READER BY SECURITY CONTRACTOR   MIS 

1 EA POWER SUPPLY BY SECURITY CONTRACTOR   MIS 

OPERATIONAL DESCRIPTION: 
1. DOOR NORMALLY CLOSED AND LOCKED. 
2. ENTRY BY VALID CREDENTIAL AT CARD READER WHICH SIGNALS ELECTRIC TRIM OF LOCK 
TO OPEN AND ALLOW ENTRY. ENTRY ALSO GRANTED VIA PUSH BUTTON. 
3. INSIDE LEVER HANDLE HAS RX SWITCH WHICH WILL SIGNAL ACCESS CONTROL SYSTEM OF 
A VALID RELEASE. 
4. LOCK IS FAIL-SECURE UPON LOSS OF POWER DOOR WILL REMAIN LOCKED. 
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HARDWARE GROUP NO. 08 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY  313AN IVE 

1 EA CORRIDOR LOCK ND73TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA PA MOUNTING PLATE 4040XP-18PA SRT  695 LCN 

1 EA CUSH SHOE SUPPORT 4040XP-30 SRT  695 LCN 

1 EA BLADE STOP SPACER 4040XP-61 SRT  695 LCN 

1 EA SEALS BY DOOR SUPPLIER   BYO 

 

HARDWARE GROUP NO. 09 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP  F643E/
716 

IVE 

1 EA STOREROOM LOCK ND80TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

3 EA SILENCER SR64  GRY IVE 

 

HARDWARE GROUP NO. 10 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY  313AN IVE 

1 EA CORRIDOR LOCK ND73TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA FLOOR STOP FS436  643E/7
16 

IVE 

1 EA SEALS BY DOOR SUPPLIER   BYO 

 

HARDWARE GROUP NO. 11 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE 

1 EA CORRIDOR LOCK ND73TD RHO  626 SCH 

1 EA FSIC CORE 23-030 CKC EV D  626 SCH 

1 EA SURFACE CLOSER 4040XP  689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

1 EA GASKETING 488SBK PSA  BK ZER 

 



DOOR HARDWARE 087100-23 

 03/31/2022 

HARDWARE GROUP NO. 12 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP  F643E/
716 

IVE 

1 EA CLASSROOM LOCK ND70TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  613 IVE 

3 EA SILENCER SR64  GRY IVE 

 

HARDWARE GROUP NO. 13 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE 

1 EA CORRIDOR LOCK ND73TD RHO  626 SCH 

1 EA FSIC CORE 23-030 CKC EV D  626 SCH 

1 EA OH STOP 90S  630 GLY 

1 EA SURFACE CLOSER 4040XP  689 LCN 

1 EA MOUNTING PLATE 4040XP-18 SRT  689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

1 EA GASKETING 488SBK PSA  BK ZER 

A CONFLICT MAY OCCUR BETWEEN THE GJ O/H STOP AND THE CLOSER BODY, THE DROP 
PLATE MAY NEED TO BE DRILLED OUT TO ALLOW THE THRU-BOLTS OF THE O/H STOP TO BE 
INSTALLED. 
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HARDWARE GROUP NO. 14 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY TWP CON  313AN IVE 

1 EA EU STOREROOM LOCK ND80TDEU RHO RX 12V/24V DC  643e SCH 

1 EA PRIMUS CORE 20-740 EV D  622 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA SEALS BY DOOR SUPPLIER   BYO 

1 EA THRESHOLD 655D  D ZER 

1 EA WIRE HARNESS CON-XX-P LENGTH AS 
REQUIRED 
FOR USE WITH DOOR 

  SCH 

1 EA WIRE HARNESS CON-6W 
FOR USE WITH HINGE 

  SCH 

1 EA DESK MOUNT BUTTON 660-PB  628 SCE 

1 EA DOOR CONTACT 679-05HM  BLK SCE 

1 EA CARD READER BY SECURITY CONTRACTOR   MIS 

1 EA POWER SUPPLY BY SECURITY CONTRACTOR   MIS 

OPERATIONAL DESCRIPTION: 
1. DOOR NORMALLY CLOSED AND LOCKED. 
2. ENTRY BY VALID CREDENTIAL AT CARD READER WHICH SIGNALS ELECTRIC TRIM OF LOCK 
TO OPEN AND ALLOW ENTRY. ENTRY ALSO GRANTED VIA PUSH BUTTON. 
3. INSIDE LEVER HANDLE HAS RX SWITCH WHICH WILL SIGNAL ACCESS CONTROL SYSTEM OF 
A VALID RELEASE. 
4. LOCK IS FAIL-SECURE UPON LOSS OF POWER DOOR WILL REMAIN LOCKED. 
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HARDWARE GROUP NO. 15 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY TWP CON  313AN IVE 

1 EA EU STOREROOM LOCK ND80TDEU RHO RX 12V/24V DC  643e SCH 

1 EA PRIMUS CORE 20-740 EV D  622 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA THRESHOLD 655D  D ZER 

1 EA WIRE HARNESS CON-XX-P LENGTH AS 
REQUIRED 
FOR USE WITH DOOR 

  SCH 

1 EA WIRE HARNESS CON-6W 
FOR USE WITH HINGE 

  SCH 

1 EA DESK MOUNT BUTTON 660-PB  628 SCE 

1 EA DOOR CONTACT 679-05HM  BLK SCE 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 

1 EA POWER SUPPLY BY SECURITY CONTRACTOR   MIS 

1 EA INTERCOM BY SECURITY CONTRACTOR   MIS 

OPERATIONAL DESCRIPTION: 
1. DOOR NORMALLY CLOSED AND LOCKED. 
2. ENTRY BY INTERCOM WHICH SIGNALS ELECTRIC TRIM OF LOCK TO OPEN AND ALLOW 
ENTRY. ENTRY ALSO GRANTED VIA PUSH BUTTON. 
3. FREE EGRESS AT ALL TIMES VIA THE INSIDE LEVER HANDLE. 
4. INSIDE LEVER HANDLE HAS RX SWITCH WHICH WILL SIGNAL ACCESS CONTROL SYSTEM OF 
A VALID RELEASE. 
5. LOCK IS FAIL-SECURE UPON LOSS OF POWER DOOR WILL REMAIN LOCKED. 

 

 

 

 

 

END OF SECTION 
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SECTION 087100 - DOOR HARDWARE 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes: 

1. Mechanical and electrified door hardware 
2. Electronic access control system components 
3. Field verification, preparation and modification of existing doors and frames to receive 

new door hardware. 

B. Section excludes: 

1. Windows 
2. Cabinets (casework), including locks in cabinets 
3. Signage 
4. Toilet accessories 
5. Overhead doors 

C. Related Sections: 

1. Division 01 Section ''Alternates'' for alternates affecting this section. 

2. Division 06 Section ''Rough Carpentry'' 
3. Division 06 Section ''Finish Carpentry'' 

4. Division 07 Section ''Joint Sealants'' for sealant requirements applicable to threshold 

installation specified in this section. 
5. Division 08 Sections: 

a. ''Metal Doors and Frames'' 
b. ''Flush Wood Doors'' 
c. ''Stile and Rail Wood Doors'' 
d. ''Interior Aluminum Doors and Frames'' 
e. ''Aluminum-Framed Entrances and Storefronts'' 
f. ''Stainless Steel Doors and Frames'' 
g. ''Special Function Doors'' 
h. ''Entrances'' 

6. Division 09 sections for touchup, finishing or refinishing of existing openings modified by 

this section. 
7. Division 26 ''Electrical'' sections for connections to electrical power system and for low-

voltage wiring. 

8. Division 28 ''Electronic Safety and Security'' sections for coordination with other 

components of electronic access control system and fire alarm system. 
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1.02 REFERENCES 

A. UL LLC 

1. UL 10B - Fire Test of Door Assemblies 
2. UL 10C - Positive Pressure Test of Fire Door Assemblies 
3. UL 1784 - Air Leakage Tests of Door Assemblies 
4. UL 305 - Panic Hardware 

B. DHI - Door and Hardware Institute 

1. Sequence and Format for the Hardware Schedule 
2. Recommended Locations for Builders Hardware 
3. Keying Systems and Nomenclature 
4. Installation Guide for Doors and Hardware 

C. NFPA – National Fire Protection Association 

1. NFPA 70 – National Electric Code 

2. NFPA 80 – 2016 Edition – Standard for Fire Doors and Other Opening Protectives 

3. NFPA 101 – Life Safety Code 

4. NFPA 105 – Smoke and Draft Control Door Assemblies 

5. NFPA 252 – Fire Tests of Door Assemblies 

D. ANSI - American National Standards Institute 

1. ANSI A117.1 – 2017 Edition – Accessible and Usable Buildings and Facilities 

2. ANSI/BHMA A156.1 - A156.29, and ANSI/BHMA A156.31 - Standards for Hardware and 
Specialties 

3. ANSI/BHMA A156.28 - Recommended Practices for Keying Systems 
4. ANSI/WDMA I.S. 1A - Interior Architectural Wood Flush Doors 
5. ANSI/SDI A250.8 - Standard Steel Doors and Frames 

1.03 SUBMITTALS 

A. General: 

1. Submit in accordance with Conditions of Contract and Division 01 Submittal Procedures. 

2. Prior to forwarding submittal: 

a. Comply with procedures for verifying existing door and frame compatibility for new 
hardware, as specified in PART 3, ''EXAMINATION'' article, herein. 

b. Review drawings and Sections from related trades to verify compatibility with 
specified hardware. 

c. Highlight, encircle, or otherwise specifically identify on submittals: deviations from 
Contract Documents, issues of incompatibility or other issues which may 
detrimentally affect the Work. 
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B. Action Submittals: 

1. Product Data: Submit technical product data for each item of door hardware, installation 
instructions, maintenance of operating parts and finish, and other information necessary 
to show compliance with requirements. 

2. Riser and Wiring Diagrams: After final approval of hardware schedule, submit details of 
electrified door hardware, indicating: 

a. Wiring Diagrams: For power, signal, and control wiring and including: 
1) Details of interface of electrified door hardware and building safety and security 

systems. 
2) Schematic diagram of systems that interface with electrified door hardware. 
3) Point-to-point wiring. 
4) Risers. 

3. Samples for Verification: If requested by Architect, submit production sample of 
requested door hardware unit in finish indicated and tagged with full description for 
coordination with schedule. 

a. Samples will be returned to supplier. Units that are acceptable to Architect may, after 
final check of operations, be incorporated into Work, within limitations of key 
coordination requirements. 

4. Door Hardware Schedule: 

a. Submit concurrent with submissions of Product Data, Samples, and Shop Drawings. 
Coordinate submission of door hardware schedule with scheduling requirements of 
other work to facilitate fabrication of other work critical in Project construction 
schedule. 

b. Submit under direct supervision of a Door Hardware Institute (DHI) certified 
Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) with 
hardware sets in vertical format as illustrated by Sequence of Format for the 
Hardware Schedule published by DHI. 

c. Indicate complete designations of each item required for each opening, include: 
1) Door Index: door number, heading number, and Architect's hardware set number. 
2) Quantity, type, style, function, size, and finish of each hardware item. 
3) Name and manufacturer of each item. 
4) Fastenings and other pertinent information. 
5) Location of each hardware set cross-referenced to indications on Drawings. 
6) Explanation of all abbreviations, symbols, and codes contained in schedule. 
7) Mounting locations for hardware. 
8) Door and frame sizes and materials. 
9) Degree of door swing and handing. 
10) Operational Description of openings with electrified hardware covering egress, 

ingress (access), and fire/smoke alarm connections. 

5. Key Schedule: 
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a. After Keying Conference, provide keying schedule that includes levels of keying, 
explanations of key system's function, key symbols used, and door numbers 
controlled. 

b. Use ANSI/BHMA A156.28 ''Recommended Practices for Keying Systems'' as 
guideline for nomenclature, definitions, and approach for selecting optimal keying 
system. 

c. Provide 3 copies of keying schedule for review prepared and detailed in accordance 
with referenced DHI publication. Include schematic keying diagram and index each 
key to unique door designations. 

d. Index keying schedule by door number, keyset, hardware heading number, cross 
keying instructions, and special key stamping instructions. 

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion. Forward bitting list, key cuts and key 
system schematic directly to Owner, by means as directed by Owner. 

f. Prepare key schedule by or under supervision of supplier, detailing Owner's final 
keying instructions for locks. 

C. Informational Submittals: 

1. Provide Qualification Data for Supplier, Installer and Architectural Hardware Consultant. 
2. Provide Product Data: 

a. Certify that door hardware approved for use on types and sizes of labeled fire-rated 
doors complies with listed fire-rated door assemblies. 

b. Include warranties for specified door hardware. 

D. Closeout Submittals: 

1. Operations and Maintenance Data: Provide in accordance with Division 01 and include: 

a. Complete information on care, maintenance, and adjustment; data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Final approved hardware schedule edited to reflect conditions as installed. 
d. Final keying schedule 
e. Copy of warranties including appropriate reference numbers for manufacturers to 

identify project. 
f. As-installed wiring diagrams for each opening connected to power, both low voltage 

and 110 volts. 

E. Inspection and Testing: 

1. Submit written reports to the Owner and Authority Having Jurisdiction (AHJ) of the results 
of functional testing and inspection for: 

a. fire door assemblies, in compliance with NFPA 80. 
b. required egress door assemblies, in compliance with NFPA 101. 

1.04 QUALITY ASSURANCE 
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A. Qualifications and Responsibilities: 

1. Supplier: Recognized architectural hardware supplier with a minimum of 5 years 
documented experience supplying both mechanical and electromechanical door 
hardware similar in quantity, type, and quality to that indicated for this Project.  Supplier 
to be recognized as a factory direct distributor by the manufacturer of the primary 

materials with a warehousing facility in the Project’s vicinity. Supplier to have on staff, a 

certified Architectural Hardware Consultant (AHC) or Door Hardware Consultant (DHC) 
available to Owner, Architect, and Contractor, at reasonable times during the Work for 
consultation. 

2. Installer: Qualified tradesperson skilled in the application of commercial grade hardware 
with experience installing door hardware similar in quantity, type, and quality as indicated 
for this Project. 

3. Architectural Hardware Consultant: Person who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and 
extent to that indicated for this Project and meets these requirements: 

a. For door hardware: DHI certified AHC or DHC. 
b. Can provide installation and technical data to Architect and other related 

subcontractors. 
c. Can inspect and verify components are in working order upon completion of 

installation. 
d. Capable of producing wiring diagram and coordinating installation of electrified 

hardware with Architect and electrical engineers. 

4. Single Source Responsibility: Obtain each type of door hardware from single 
manufacturer. 

B. Certifications: 

1. Fire-Rated Door Openings: 

a. Provide door hardware for fire-rated openings that complies with NFPA 80 and 

requirements of authorities having jurisdiction. 
b. Provide only items of door hardware that are listed products tested by UL LLC, 

Intertek Testing Services, or other testing and inspecting organizations acceptable to 
authorities having jurisdiction for use on types and sizes of doors indicated, based on 
testing at positive pressure and according to NFPA 252 or UL 10C and in compliance 

with requirements of fire-rated door and door frame labels. 

2. Smoke and Draft Control Door Assemblies: 

a. Provide door hardware that meets requirements of assemblies tested according to 

UL 1784 and installed in compliance with NFPA 105 

b. Comply with the maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 
tested pressure differential of 0.3-inch wg (75 Pa) of water. 

3. Electrified Door Hardware 
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a. Listed and labeled as defined in NFPA 70, Article 100, by testing agency acceptable 

to authorities having jurisdiction. 

4. Accessibility Requirements: 

a. Comply with governing accessibility regulations cited in ''REFERENCES'' article 
087100, 1.02.D3 herein for door hardware on doors in an accessible route. This 
project must comply with all Federal Americans with Disability Act regulations and all 
Local Accessibility Regulations. 

C. Pre-Installation Meetings 

1. Keying Conference 

a. Incorporate keying conference decisions into final keying schedule after reviewing 
door hardware keying system including: 
1) Function of building, flow of traffic, purpose of each area, degree of security 

required, and plans for future expansion. 
2) Preliminary key system schematic diagram. 
3) Requirements for key control system. 
4) Requirements for access control. 
5) Address for delivery of keys. 

2. Pre-installation Conference 

a. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

b. Inspect and discuss preparatory work performed by other trades. 
c. Inspect and discuss electrical roughing-in for electrified door hardware. 
d. Review sequence of operation for each type of electrified door hardware. 
e. Review required testing, inspecting, and certifying procedures. 
f. Review questions or concerns related to proper installation and adjustment of door 

hardware. 

3. Electrified Hardware Coordination Conference: 

a. Prior to ordering electrified hardware, schedule and hold meeting to coordinate door 
hardware with security, electrical, doors and frames, and other related suppliers. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to 
Project site. Promptly replace products damaged during shipping. 

B. Tag each item or package separately with identification coordinated with final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each 
item or package. Deliver each article of hardware in manufacturer's original packaging. 

C. Maintain manufacturer-recommended environmental conditions throughout storage and 
installation periods. 
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D. Provide secure lock-up for door hardware delivered to Project. Control handling and 
installation of hardware items so that completion of Work will not be delayed by hardware 
losses both before and after installation. 

E. Handle hardware in manner to avoid damage, marring, or scratching. Correct, replace or 
repair products damaged during Work. Protect products against malfunction due to paint, 
solvent, cleanser, or any chemical agent. 

F. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

1.06 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor construction. 
Cast anchoring inserts into concrete. 

B. Installation Templates: Distribute for doors, frames, and other work specified to be factory or 
shop prepared. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing door hardware to comply with indicated requirements. 

C. Security: Coordinate installation of door hardware, keying, and access control with Owner's 
security consultant. 

D. Electrical System Roughing-In: Coordinate layout and installation of electrified door hardware 
with connections to power supplies and building safety and security systems. 

E. Existing Openings: Where existing doors, frames and/or hardware are to remain, field verify 
existing functions, conditions and preparations and coordinate to suit opening conditions and 
to provide proper door operation. 

1.07 WARRANTY 

A. Manufacturer's standard form in which manufacturer agrees to repair or replace components 
of door hardware that fail in materials or workmanship within published warranty period. 

1. Warranty does not cover damage or faulty operation due to improper installation, 
improper use or abuse. 

2. Warranty Period: Beginning from date of Substantial Completion, for durations indicated 
in manufacturer's published listings. 

a. Mechanical Warranty 
1) Locks 

a) Schlage ND Series: 10 years 
2) Exit Devices 

a) Von Duprin: 3 years 
3) Closers 

a) LCN 4000 Series: 30 years 

b. Electrical Warranty 
1) Locks 

a) Schlage: 1 year 
2) Exit Devices 

a) Von Duprin: 1 year 
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1.08 MAINTENANCE 

A. Furnish complete set of special tools required for maintenance and adjustment of hardware, 
including changing of cylinders. 

B. Turn over unused materials to Owner for maintenance purposes. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. The Owner requires use of certain products for their unique characteristics and project 
suitability to ensure continuity of existing and future performance and maintenance 
standards. After investigating available product offerings, the Awarding Authority has elected 
to prepare proprietary specifications. These products are specified with the notation: ''No 
Substitute.'' 

1. Where ''No Substitute'' is noted, submittals and substitution requests for other products 
will not be considered. 

B. Approval of manufacturers and/or products other than those listed as ''Scheduled 
Manufacturer'' or ''Acceptable Manufacturers'' in the individual article for the product category 
shall be in accordance with QUALITY ASSURANCE article, herein. 

C. Approval of products from manufacturers indicated in ''Acceptable Manufacturers'' is 
contingent upon those products providing all functions and features and meeting all 
requirements of scheduled manufacturer's product. 

D. Where specified hardware is not adaptable to finished shape or size of members requiring 
hardware, furnish suitable types having same operation and quality as type specified, subject 
to Architect's approval. 

2.02 MATERIALS 

A. Fabrication 

1. Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. provide screws according to 
manufacturer’s recognized installation standards for application intended. 

2. Finish exposed screws to match hardware finish, or, if exposed in surfaces of other work, 
to match finish of this other work including prepared for paint surfaces to receive painted 
finish. 

3. Provide concealed fasteners wherever possible for hardware units exposed when door is 
closed. Coordinate with “Metal Doors and Frames”, “Flush Wood Doors”, “Stile and Rail 

Wood Doors” to ensure proper reinforcements. Advise the Architect where visible 

fasteners, such as thru bolts, are required. 

B. Modification and Preparation of Existing Doors: Where existing door hardware is indicated to 
be removed and reinstalled. 
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1. Provide necessary fillers, Dutchmen, reinforcements, and fasteners, compatible with 
existing materials, as required for mounting new opening hardware and to cover existing 
door and frame preparations. 

2. Use materials which match materials of adjacent modified areas. 
3. When modifying existing fire-rated openings, provide materials permitted by NFPA 80 as 

required to maintain fire-rating. 

C. Provide screws, bolts, expansion shields, drop plates and other devices necessary for 
hardware installation. 

1. Where fasteners are exposed to view: Finish to match adjacent door hardware material. 

D. Cable and Connectors: 

1. Where scheduled in the hardware sets, provide each item of electrified hardware and 
wire harnesses with number and gage of wires enough to accommodate electric function 
of specified hardware. 

2. Provide Molex connectors that plug directly into connectors from harnesses, electric 
locking and power transfer devices. 

3. Provide through-door wire harness for each electrified locking device installed in a door 
and wire harness for each electrified hinge, electrified continuous hinge, electrified pivot, 
and electric power transfer for connection to power supplies. 

2.03 HINGES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Ives 5BB series 

2. Acceptable Manufacturers and Products: 

a. Hager BB1191/1279 series 
b. Stanley FBB series 

B. Requirements: 

1. Provide hinges conforming to ANSI/BHMA A156.1. 
2. Provide five knuckle, ball bearing hinges. 
3. 1-3/4 inch (44 mm) thick doors, up to and including 36 inches (914 mm) wide: 

a. Exterior: Standard weight, bronze or stainless steel, 4-1/2 inches (114 mm) high 
b. Interior: Standard weight, steel, 4-1/2 inches (114 mm) high 

4. 1-3/4 inch (44 mm) thick doors over 36 inches (914 mm) wide: 

a. Exterior: Heavy weight, bronze/stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 
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5. 2 inches or thicker doors: 

a. Exterior: Heavy weight, bronze or stainless steel, 5 inches (127 mm) high 
b. Interior: Heavy weight, steel, 5 inches (127 mm) high 

6. Adjust hinge width for door, frame, and wall conditions to allow proper degree of opening. 
7. Provide three hinges per door leaf for doors 90 inches (2286 mm) or less in height, and 

one additional hinge for each 30 inches (762 mm) of additional door height. 
8. Where new hinges are specified for existing doors or existing frames, provide new hinges 

of identical size to hinge preparation present in existing door or existing frame. 
9. Hinge Pins: Except as otherwise indicated, provide hinge pins as follows: 

a. Steel Hinges: Steel pins 
b. Non-Ferrous Hinges: Stainless steel pins 
c. Out-Swinging Exterior Doors: Non-removable pins 
d. Out-Swinging Interior Lockable Doors: Non-removable pins 
e. Interior Non-lockable Doors: Non-rising pins 

10. Provide hinges with electrified options as scheduled in the hardware sets. Provide with 
number and gage of wires enough to accommodate electric function of specified 
hardware. Locate electric hinge at second hinge from bottom or nearest to electrified 
locking component. Provide mortar guard for each electrified hinge specified. 

2.04 CONTINUOUS HINGES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Select 
b. Roton 

B. Requirements: 

1. Provide aluminum geared continuous hinges conforming to ANSI/BHMA A156.26, 
Grade 1. 

2. Provide aluminum geared continuous hinges, where specified in the hardware sets, 
fabricated from 6063-T6 aluminum. 

3. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-lubricating 
operation. 

4. Provide hinges capable of supporting door weights up to 450 pounds, and successfully 
tested for 1,500,000 cycles. 

5. On fire-rated doors, provide aluminum geared continuous hinges classified for use on 
rated doors by testing agency acceptable to authority having jurisdiction. 
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6. Provide aluminum geared continuous hinges with electrified option scheduled in the 
hardware sets. Provide with number and gage of wires enough to accommodate electric 
function of specified hardware. 

7. Provide hinges 1 inch (25 mm) shorter in length than nominal height of door, unless 
otherwise noted or door details require shorter length and with symmetrical hole pattern. 

2.05 CYLINDRICAL LOCKS – GRADE 1 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Schlage ND series 

B. Requirements: 

1. Provide cylindrical locks conforming to ANSI/BHMA A156.2 Series 4000, Grade 1, and 
UL Listed for 3-hour fire doors. 

2. Cylinders: Refer to ''KEYING'' article, herein. 
3. Provide locks with standard 2-3/4 inches (70 mm) backset, unless noted otherwise, with 

1/2-inch latch throw. Provide proper latch throw for UL listing at pairs. 
4. Provide locksets with separate anti-rotation thru-bolts, and no exposed screws. 
5. Provide independently operating levers with two external return spring cassettes mounted 

under roses to prevent lever sag. 
6. Provide standard ASA strikes unless extended lip strikes are necessary to protect trim. 
7. Provide electrified options as scheduled in the hardware sets. 
8. Lever Trim: Solid cast levers without plastic inserts and wrought roses on both sides. 

a. Lever Design: RHO 

2.06 EXIT DEVICES 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Von Duprin 98/35A series 

2. Acceptable Manufacturers and Products: 

a. Precision APEX 2000 series 
b. Falcon 24/25 series 

B. Requirements: 

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1 and UL listed for Panic Exit or 
Fire Exit Hardware. 

2. Cylinders: Refer to ''KEYING'' article, herein. 
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3. Provide smooth touchpad type exit devices, fabricated of brass, bronze, stainless steel, 
or aluminum, plated to standard architectural finishes to match balance of door hardware. 

4. Touchpad must extend a minimum of one half of door width. No plastic inserts are 
allowed in touchpads. 

5. Provide exit devices with deadlatching feature for security and for future addition of alarm 
kits and/or other electrified requirements. 

6. Provide exit devices with weather resistant components that can withstand harsh 
conditions of various climates and corrosive cleaners used in outdoor pool environments. 

7. Provide flush end caps for exit devices. 
8. Provide exit devices with manufacturer's approved strikes. 
9. Provide exit devices cut to door width and height. Install exit devices at height 

recommended by exit device manufacturer, allowable by governing building codes, and 
approved by Architect. 

10. Mount mechanism case flush on face of doors or provide spacers to fill gaps behind 
devices. Where glass trim or molding projects off face of door, provide glass bead kits. 

11. Provide cylinder or hex-key dogging as specified at non fire-rated openings. 
12. Removable Mullions: 2 inches (51 mm) x 3 inches (76 mm) steel tube. Where scheduled 

as keyed removable mullion, provide type that can be removed by use of a keyed 
cylinder, which is self-locking when re-installed. 

13. Provide factory drilled weep holes for exit devices used in full exterior application, highly 
corrosive areas, and where noted in hardware sets. 

14. Provide electrified options as scheduled. 
15. Top latch mounting: double- or single-tab mount for steel doors, face mount for aluminum 

doors eliminating requirement of tabs, and double tab mount for wood doors. 
16. Provide exit devices with optional trim designs to match other lever and pull designs used 

on the project. 

2.07 CYLINDERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. Schlage Everest 29 Primus XP 

2. Acceptable Manufacturers and Products: 

a. No Substitute 

B. Requirements: 

1. Provide cylinders/cores, compliant with ANSI/BHMA A156.5; latest revision; cylinder face 

finished to match lockset, manufacturer’s series as indicated. Refer to “KEYING” article, 

herein. 
2. Provide cylinders in the below-listed configuration(s), distributed throughout the Project 

as indicated. 
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a. High Security: dual-locking cylinder with permanent core requiring restricted, 
patented keyway. Dual-locking mechanism with interlocking finger pin(s) to check for 
patented features on keys. 

3. Patent Protection: Cylinders/cores requiring use of restricted, patented keys, patent 
protected. 

4. Nickel silver bottom pins. 

2.08 KEYING 

A. Scheduled System: 

1. Existing factory registered system: 

a. Provide cylinders/cores keyed into Owner’s existing factory registered keying system. 

Comply with guidelines in ANSI/BHMA A156.28, incorporating decisions made at 
keying conference. 

B. Requirements: 

1. Construction Keying: 

a. Replaceable Construction Cores. 
1) Provide temporary construction cores replaceable by permanent cores, furnished 

in accordance with the following requirements. 
a) 3 construction control keys 
b) 12 construction change (day) keys. 

2) Owner or Owner’s Representative will replace temporary construction cores with 

permanent cores. 

2. Permanent Keying: 

a. Provide permanent cylinders/cores keyed by the manufacturer according to the 
following key system. 
1) Master Keying system as directed by the Owner. 

b. Forward bitting list and keys separately from cylinders, by means as directed by 
Owner. Failure to comply with forwarding requirements will be cause for replacement 
of cylinders/cores involved at no additional cost to Owner. 

c. Provide keys with the following features: 
1) Material: Nickel silver; minimum thickness of .107-inch (2.3mm) 
2) Patent Protection: Keys and blanks protected by one or more utility patent(s). 
3) Geographically Exclusive: Where High Security or Security cylinders/cores are 

indicated, provide nationwide, geographically exclusive key system complying 
with the following restrictions. 

d. Identification: 
1) Mark permanent cylinders/cores and keys with applicable blind code for 

identification. Do not provide blind code marks with actual key cuts. 
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2) Identification stamping provisions must be approved by the Architect and Owner. 

3) Stamp cylinders/cores and keys with Owner’s unique key system facility code as 

established by the manufacturer; key symbol and embossed or stamped with 
“DO NOT DUPLICATE” along with the “PATENTED” or patent number to 

enforce the patent protection. 
4) Failure to comply with stamping requirements will be cause for replacement of 

keys involved at no additional cost to Owner. 
5) Forward permanent cylinders/cores to Owner, separately from keys, by means 

as directed by Owner. 

e. Quantity: Furnish in the following quantities. 
1) Change (Day) Keys: 3 per cylinder/core. 
2) Permanent Control Keys: 3. 
3) Master Keys: 6. 

2.09 DOOR CLOSERS 

A. Manufacturers and Products: 

1. Scheduled Manufacturer and Product: 

a. LCN 4040XP series 

2. Acceptable Manufacturers and Products: 

a. Corbin-Russwin DC8000 series 
b. Sargent 281 series 

B. Requirements: 

1. Provide door closers conforming to ANSI/BHMA A156.4 Grade 1 requirements by BHMA 
certified independent testing laboratory. ISO 9000 certify closers. Stamp units with date 
of manufacture code. 

2. Provide door closers with fully hydraulic, full rack and pinion action with high strength cast 
iron cylinder, and full complement bearings at shaft. 

3. Cylinder Body: 1-1/2-inch (38 mm) diameter with 5/8-inch (16 mm) diameter double heat-
treated pinion journal. 

4. Hydraulic Fluid: Fireproof, passing requirements of UL10C, and requiring no seasonal 
closer adjustment for temperatures ranging from 120 degrees F to -30 degrees F. 

5. Spring Power: Continuously adjustable over full range of closer sizes, and providing 
reduced opening force as required by accessibility codes and standards. 

6. Hydraulic Regulation: By tamper-proof, non-critical valves, with separate adjustment for 
latch speed, general speed, and backcheck. 

7. Provide closers with solid forged steel main arms and factory assembled heavy-duty 
forged forearms for parallel arm closers. 

8. Pressure Relief Valve (PRV) Technology: Not permitted. 
9. Finish for Closer Cylinders, Arms, Adapter Plates, and Metal Covers: Powder coating 

finish which has been certified to exceed 100 hours salt spray testing as described in 
ANSI Standard A156.4 and ASTM B117, or has special rust inhibitor (SRI). 
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10. Provide special templates, drop plates, mounting brackets, or adapters for arms as 
required for details, overhead stops, and other door hardware items interfering with closer 
mounting. 

2.10 PROTECTION PLATES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Burns 
b. Trimco 

B. Requirements: 

1. Provide protection plates with a minimum of 0.050 inch (1 mm) thick, beveled four edges 
as scheduled. Furnish with sheet metal or wood screws, finished to match plates. 

2. Sizes plates 2 inches (51 mm) less width of door on single doors, pairs of doors with a 
mullion, and doors with edge guards. Size plates 1 inch (25 mm) less width of door on 
pairs without a mullion or edge guards. 

3. At fire rated doors, provide protection plates over 16 inches high with UL label. 

2.11 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS 

A. Manufacturers: 

1. Scheduled Manufacturers: 

a. Glynn-Johnson 

2. Acceptable Manufacturers: 

a. Rixson 
b. Sargent 

B. Requirements: 

1. Provide overhead stop at any door where conditions do not allow for a wall stop or floor 
stop presents tripping hazard. 

2. Provide friction type at doors without closer and positive type at doors with closer. 

2.12 DOOR STOPS AND HOLDERS 
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A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Trimco 
b. Burns 

B. Provide door stops at each door leaf: 

1. Provide wall stops wherever possible. Provide concave type where lockset has a push 
button of thumbturn. 

2. Where a wall stop cannot be used, provide universal floor stops. 
3. Where wall or floor stop cannot be used, provide overhead stop. 
4. Provide roller bumper where doors open into each other and overhead stop cannot be 

used. 

2.13 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND 
GASKETING 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Zero International 

2. Acceptable Manufacturers: 

a. National Guard 
b. Reese 

B. Requirements: 

1. Provide thresholds, weather-stripping, and gasketing systems as specified and per 
architectural details. Match finish of other items. 

2. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of assemblies 
tested according to UL 1784 and installed in compliance with NFPA 105. 

3. Provide door sweeps, seals, astragals, and auto door bottoms only of type where resilient 
or flexible seal strip is easily replaceable and readily available. 

4. Size thresholds 1/2 inch (13 mm) high by 5 inches (127 mm) wide by door width unless 
otherwise specified in the hardware sets or detailed in the drawings. 

2.14 SILENCERS 
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A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Ives 

2. Acceptable Manufacturers: 

a. Burns 
b. Trimco 

B. Requirements: 

1. Provide ''push-in'' type silencers for hollow metal or wood frames. 
2. Provide one silencer per 30 inches (762 mm) of height on each single frame, and two for 

each pair frame. 
3. Omit where gasketing is specified. 

2.15 DOOR POSITION SWITCHES 

A. Manufacturers: 

1. Scheduled Manufacturer: 

a. Schlage 

2. Acceptable Manufacturers: 

a. GE-Interlogix 
b. Sargent 

B. Requirements: 

1. Provide recessed or surface mounted type door position switches as specified. 
2. Coordinate door and frame preparations with door and frame suppliers. If switches are 

being used with magnetic locking device, provide minimum of 4 inches (102 mm) 
between switch and magnetic locking device. 

2.16 FINISHES 

A. FINISH: BHMA 626/652 (US26D); EXCEPT: 

1. Hinges at Exterior Doors: BHMA 630 (US32D) 
2. Aluminum Geared Continuous Hinges: BHMA 628 (US28) 
3. Push Plates, Pulls, and Push Bars: BHMA 630 (US32D) 
4. Protection Plates: BHMA 630 (US32D) 
5. Overhead Stops and Holders: BHMA 630 (US32D) 
6. Door Closers: Powder Coat to Match 
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7. Wall Stops: BHMA 630 (US32D) 
8. Latch Protectors: BHMA 630 (US32D) 
9. Weatherstripping: Clear Anodized Aluminum 
10. Thresholds: Mill Finish Aluminum 

B. FINISH: BHMA 643E/716 (US11); EXCEPT: 

1. Door Closers: Powder Coat to Match. 
2. Weatherstripping: Dark Bronze Anodized Aluminum. 
3. Thresholds: Extruded Architectural Bronze, Oil-Rubbed 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Prior to installation of hardware, examine doors and frames, with Installer present, for 
compliance with requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting performance. Verify 
doors, frames, and walls have been properly reinforced for hardware installation. 

B. Field verify existing doors and frames receiving new hardware and existing conditions 
receiving new openings. Verify that new hardware is compatible with existing door and frame 
preparation and existing conditions. 

C. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation. 

D. Submit a list of deficiencies in writing and proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.02 INSTALLATION 

A. Mount door hardware units at heights to comply with the following, unless otherwise indicated 
or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 

2. Custom Steel Doors and Frames: HMMA 831. 

3. Interior Architectural Wood Flush Doors: ANSI/WDMA I.S. 1A 
4. Installation Guide for Doors and Hardware: DHI TDH-007-20 

B. Install door hardware in accordance with NFPA 80, NFPA 101 and provide post-install 
inspection, testing as specified in section 1.03.E unless otherwise required to comply with 
governing regulations. 

C. Install each hardware item in compliance with manufacturer's instructions and 
recommendations, using only fasteners provided by manufacturer. 

D. Do not install surface mounted items until finishes have been completed on substrate. Protect 
all installed hardware during painting. 

E. Set units level, plumb and true to line and location. Adjust and reinforce attachment substrate 
as necessary for proper installation and operation. 
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F. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards. 

G. Install operating parts so they move freely and smoothly without binding, sticking, or 
excessive clearance. 

H. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
quantity recommended by manufacturer for application indicated. 

I. Lock Cylinders: 

1. Install construction cores to secure building and areas during construction period. 
2. Replace construction cores with permanent cores as indicated in keying section. 
3. Furnish permanent cores to Owner for installation. 

J. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY 
AND SECURITY sections for: 

1. Conduit, junction boxes and wire pulls. 
2. Connections to and from power supplies to electrified hardware. 
3. Connections to fire/smoke alarm system and smoke evacuation system. 
4. Connection of wire to door position switches and wire runs to central room or area, as 

directed by Architect. 
5. Connections to panel interface modules, controllers, and gateways. 
6. Testing and labeling wires with Architect's opening number. 

K. Door Closers: Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Mount closers so they are not visible in corridors, 
lobbies and other public spaces unless approved by Architect. 

L. Closer/Holders: Mount closer/holders on room side of corridor doors, inside of exterior doors, 
and stair side of stairway doors. 

M. Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible 
ceilings or in equipment room, or alternate location as directed by Architect. 

N. Thresholds: Set thresholds in full bed of sealant complying with requirements specified in 
Division 07 Section ''Joint Sealants.'' 

O. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they may impede traffic or present 
tripping hazard. 

P. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 
Q. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 
R. Door Bottoms and Sweeps: Apply to bottom of door, forming seal with threshold when door is 

closed. 

3.03 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

1. Spring Hinges: Adjust to achieve positive latching when door can close freely from an 
open position of 30 degrees. 
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2. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly engage 
lock bolt. 

3. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

B. Occupancy Adjustment: Approximately three to six months after date of Substantial 
Completion, examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors and door hardware. 

3.04 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 
B. Clean operating items per manufacturer's instructions to restore proper function and finish. 
C. Provide final protection and maintain conditions that ensure door hardware is without damage 

or deterioration at time of Substantial Completion. 

3.05 DOOR HARDWARE SCHEDULE 

A. The intent of the hardware specification is to specify the hardware for interior and exterior 
doors, and to establish a type, continuity, and standard of quality. However, it is the door 
hardware supplier's responsibility to thoroughly review existing conditions, schedules, 
specifications, drawings, and other Contract Documents to verify the suitability of the 
hardware specified. 

B. Discrepancies, conflicting hardware, and missing items are to be brought to the attention of 
the architect with corrections made prior to the bidding process. Omitted items not included in 
a hardware set should be scheduled with the appropriate additional hardware required for 
proper application. 

C. Hardware items are referenced in the following hardware schedule. Refer to the above 
specifications for special features, options, cylinders/keying, and other requirements. 

 

Abbreviation Name 

BYO By Others 

GLY Glynn-Johnson Corp 

IVE H.B. Ives 

LCN Lcn Commercial Division 

MIS Misc - Out-Sourced Items 

SCE Schlage Electronic Security 

SCH Schlage Lock Company 

VON Von Duprin 

ZER Zero International Inc 
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69987 OPT0254954 Version 3 

HARDWARE GROUP NO. 01 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA SALVAGED DOOR RE-USE ALL EXISTING 
HARDWARE 

   

 

HARDWARE GROUP NO. 02 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE 

1 EA PASSAGE SET ND10S RHO  626 SCH 

1 EA MOP PLATE 8400 10" X 1" LDW B-CS  630 IVE 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

3 EA SILENCER SR64  GRY IVE 

 

HARDWARE GROUP NO. 03 

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

2 EA CONT. HINGE 224XY  US28 IVE 

1 EA PANIC HARDWARE 9847-DT  626 VON 

1 EA PANIC HARDWARE 9847-NL  626 VON 

1 EA RIM CYLINDER 20-057 ICX  626 SCH 

1 EA PRIMUS CORE 20-740 EV D  626 SCH 

2 EA SURFACE CLOSER 4040XP SCUSH  689 LCN 

2 EA PA MOUNTING PLATE 4040XP-18PA SRT  689 LCN 

2 EA CUSH SHOE SUPPORT 4040XP-30 SRT  689 LCN 

2 EA BLADE STOP SPACER 4040XP-61 SRT  689 LCN 

1 EA THRESHOLD 655A  A ZER 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 
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HARDWARE GROUP NO. 04 

Provide each PR door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

2 EA CONT. HINGE 224XY  US28 IVE 

2 EA PANIC HARDWARE 9847-L-06-WH  626 VON 

2 EA RIM CYLINDER 20-057 ICX  626 SCH 

2 EA FSIC CORE 23-030 CKC EV D  626 SCH 

2 EA SURFACE CLOSER 4040XP SCUSH SRI  689 LCN 

2 EA PA MOUNTING PLATE 4040XP-18PA SRT  689 LCN 

2 EA CUSH SHOE SUPPORT 4040XP-30 SRT  689 LCN 

2 EA BLADE STOP SPACER 4040XP-61 SRT  689 LCN 

1 EA THRESHOLD 655A  A ZER 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 

 

HARDWARE GROUP NO. 05 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY TWP CON  313AN IVE 

1 EA EU STOREROOM LOCK ND80TDEU RHO RX 12V/24V DC  643e SCH 

1 EA PRIMUS CORE 20-740 EV D  622 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA THRESHOLD 655D  D ZER 

1 EA WIRE HARNESS CON-XX-P LENGTH AS 
REQUIRED 
FOR USE WITH DOOR 

  SCH 

1 EA WIRE HARNESS CON-6W 
FOR USE WITH HINGE 

  SCH 

1 EA DESK MOUNT BUTTON 660-PB  628 SCE 

1 EA DOOR CONTACT 679-05HM  BLK SCE 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 

1 EA POWER SUPPLY BY SECURITY CONTRACTOR   MIS 

1 EA INTERCOM BY SECURITY CONTRACTOR   MIS 

OPERATIONAL DESCRIPTION: 
1. DOOR NORMALLY CLOSED AND LOCKED. 
2. ENTRY BY INTERCOM WHICH SIGNALS ELECTRIC TRIM OF LOCK TO OPEN AND ALLOW 
ENTRY. ENTRY ALSO GRANTED VIA PUSH BUTTON. 
3. FREE EGRESS AT ALL TIMES VIA THE INSIDE LEVER HANDLE. 
4. INSIDE LEVER HANDLE HAS RX SWITCH WHICH WILL SIGNAL ACCESS CONTROL SYSTEM OF 
A VALID RELEASE. 
5. LOCK IS FAIL-SECURE UPON LOSS OF POWER DOOR WILL REMAIN LOCKED. 
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HARDWARE GROUP NO. 06 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5  F643E/
716 

IVE 

1 EA CLASSROOM LOCK ND70TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP  695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  613 IVE 

1 EA WALL STOP WS406/407CCV  613 IVE 

3 EA SILENCER SR64  GRY IVE 

 

HARDWARE GROUP NO. 07 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY TWP CON  313AN IVE 

1 EA EU STOREROOM LOCK ND80TDEU RHO RX 12V/24V DC  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA THRESHOLD 655D  D ZER 

1 EA WIRE HARNESS CON-XX-P LENGTH AS 
REQUIRED 
FOR USE WITH DOOR 

  SCH 

1 EA WIRE HARNESS CON-6W 
FOR USE WITH HINGE 

  SCH 

1 EA DESK MOUNT BUTTON 660-PB  628 SCE 

1 EA DOOR CONTACT 679-05HM  BLK SCE 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 

1 EA CARD READER BY SECURITY CONTRACTOR   MIS 

1 EA POWER SUPPLY BY SECURITY CONTRACTOR   MIS 

OPERATIONAL DESCRIPTION: 
1. DOOR NORMALLY CLOSED AND LOCKED. 
2. ENTRY BY VALID CREDENTIAL AT CARD READER WHICH SIGNALS ELECTRIC TRIM OF LOCK 
TO OPEN AND ALLOW ENTRY. ENTRY ALSO GRANTED VIA PUSH BUTTON. 
3. INSIDE LEVER HANDLE HAS RX SWITCH WHICH WILL SIGNAL ACCESS CONTROL SYSTEM OF 
A VALID RELEASE. 
4. LOCK IS FAIL-SECURE UPON LOSS OF POWER DOOR WILL REMAIN LOCKED. 
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HARDWARE GROUP NO. 08 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY  313AN IVE 

1 EA CORRIDOR LOCK ND73TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA PA MOUNTING PLATE 4040XP-18PA SRT  695 LCN 

1 EA CUSH SHOE SUPPORT 4040XP-30 SRT  695 LCN 

1 EA BLADE STOP SPACER 4040XP-61 SRT  695 LCN 

1 EA SEALS BY DOOR SUPPLIER   BYO 

 

HARDWARE GROUP NO. 09 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP  F643E/
716 

IVE 

1 EA STOREROOM LOCK ND80TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

3 EA SILENCER SR64  GRY IVE 

 

HARDWARE GROUP NO. 10 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY  313AN IVE 

1 EA CORRIDOR LOCK ND73TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA FLOOR STOP FS436  643E/7
16 

IVE 

1 EA SEALS BY DOOR SUPPLIER   BYO 
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HARDWARE GROUP NO. 11 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE 

1 EA CORRIDOR LOCK ND73TD RHO  626 SCH 

1 EA FSIC CORE 23-030 CKC EV D  626 SCH 

1 EA SURFACE CLOSER 4040XP  689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

1 EA GASKETING 488SBK PSA  BK ZER 

 

HARDWARE GROUP NO. 12 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5 NRP  F643E/
716 

IVE 

1 EA CLASSROOM LOCK ND70TD RHO  643e SCH 

1 EA FSIC CORE 23-030 CKC EV D  613 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  613 IVE 

3 EA SILENCER SR64  GRY IVE 

 

HARDWARE GROUP NO. 13 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

3 EA HINGE 5BB1 4.5 X 4.5  652 IVE 

1 EA CORRIDOR LOCK ND73TD RHO  626 SCH 

1 EA FSIC CORE 23-030 CKC EV D  626 SCH 

1 EA OH STOP 90S  630 GLY 

1 EA SURFACE CLOSER 4040XP  689 LCN 

1 EA MOUNTING PLATE 4040XP-18 SRT  689 LCN 

1 EA KICK PLATE 8400 10" X 2" LDW B-CS  630 IVE 

1 EA WALL STOP WS406/407CCV  630 IVE 

1 EA GASKETING 488SBK PSA  BK ZER 

A CONFLICT MAY OCCUR BETWEEN THE GJ O/H STOP AND THE CLOSER BODY, THE DROP 
PLATE MAY NEED TO BE DRILLED OUT TO ALLOW THE THRU-BOLTS OF THE O/H STOP TO BE 
INSTALLED. 
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HARDWARE GROUP NO. 14 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY TWP CON  313AN IVE 

1 EA EU STOREROOM LOCK ND80TDEU RHO RX 12V/24V DC  643e SCH 

1 EA PRIMUS CORE 20-740 EV D  622 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA SEALS BY DOOR SUPPLIER   BYO 

1 EA THRESHOLD 655D  D ZER 

1 EA WIRE HARNESS CON-XX-P LENGTH AS 
REQUIRED 
FOR USE WITH DOOR 

  SCH 

1 EA WIRE HARNESS CON-6W 
FOR USE WITH HINGE 

  SCH 

1 EA DESK MOUNT BUTTON 660-PB  628 SCE 

1 EA DOOR CONTACT 679-05HM  BLK SCE 

1 EA CARD READER BY SECURITY CONTRACTOR   MIS 

1 EA POWER SUPPLY BY SECURITY CONTRACTOR   MIS 

OPERATIONAL DESCRIPTION: 
1. DOOR NORMALLY CLOSED AND LOCKED. 
2. ENTRY BY VALID CREDENTIAL AT CARD READER WHICH SIGNALS ELECTRIC TRIM OF LOCK 
TO OPEN AND ALLOW ENTRY. ENTRY ALSO GRANTED VIA PUSH BUTTON. 
3. INSIDE LEVER HANDLE HAS RX SWITCH WHICH WILL SIGNAL ACCESS CONTROL SYSTEM OF 
A VALID RELEASE. 
4. LOCK IS FAIL-SECURE UPON LOSS OF POWER DOOR WILL REMAIN LOCKED. 
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HARDWARE GROUP NO. 15 

Provide each SGL door(s) with the following: 

QTY  DESCRIPTION CATALOG NUMBER  FINISH MFR 

1 EA CONT. HINGE 224XY TWP CON  313AN IVE 

1 EA EU STOREROOM LOCK ND80TDEU RHO RX 12V/24V DC  643e SCH 

1 EA PRIMUS CORE 20-740 EV D  622 SCH 

1 EA SURFACE CLOSER 4040XP SCUSH  695 LCN 

1 EA THRESHOLD 655D  D ZER 

1 EA WIRE HARNESS CON-XX-P LENGTH AS 
REQUIRED 
FOR USE WITH DOOR 

  SCH 

1 EA WIRE HARNESS CON-6W 
FOR USE WITH HINGE 

  SCH 

1 EA DESK MOUNT BUTTON 660-PB  628 SCE 

1 EA DOOR CONTACT 679-05HM  BLK SCE 

1 SET WEATHERSTRIPPING BY ALUM FRAME 
MANUFACTURER 

  MIS 

1 EA POWER SUPPLY BY SECURITY CONTRACTOR   MIS 

1 EA INTERCOM BY SECURITY CONTRACTOR   MIS 

OPERATIONAL DESCRIPTION: 
1. DOOR NORMALLY CLOSED AND LOCKED. 
2. ENTRY BY INTERCOM WHICH SIGNALS ELECTRIC TRIM OF LOCK TO OPEN AND ALLOW 
ENTRY. ENTRY ALSO GRANTED VIA PUSH BUTTON. 
3. FREE EGRESS AT ALL TIMES VIA THE INSIDE LEVER HANDLE. 
4. INSIDE LEVER HANDLE HAS RX SWITCH WHICH WILL SIGNAL ACCESS CONTROL SYSTEM OF 
A VALID RELEASE. 
5. LOCK IS FAIL-SECURE UPON LOSS OF POWER DOOR WILL REMAIN LOCKED. 

 

 

 

 

 

END OF SECTION 
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SECTION 08 80 00 – GLAZING

PART 1 – GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes glazing for the following products, including those specified in other Sections 
where glazing requirements are specified by reference to this Section:
1. Windows.
2. Vision lites / Interior Borrowed Lites.
3. Entrances and other doors.

B. Related Sections:  The following sections contain requirements that relate to this Section.
1. Division 06 Section "Rough Carpentry”
2. Division 07 Section “Joint Sealants”
3. Division 08 Sections "Aluminum Entrances & Storefronts" and "Flush Wood Doors" 

C. This work includes all glazing, with the exception that at the East and West additions, the exterior 
glazing at windows, storefronts and curtainwalls is installed under separate envelope project.

1.3 DEFINITIONS

A. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified 
gas.

B. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining and 
cleaning coated glass contrary to manufacturer's written instructions.  Defects include peeling, 
cracking, and other indications of deterioration in metallic coating.

C. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining and 
cleaning insulating glass contrary to manufacturer's written instructions.  Evidence of failure is the 
obstruction of vision by dust, moisture, or film on interior surfaces of glass.

D. Deterioration of Laminated Glass:  Defects developed from normal use that are attributed to the 
manufacturing process and not to causes other than glass breakage and practices for maintaining and 
cleaning laminated glass contrary to manufacturer's written instructions.  Defects include edge 
separation, delamination materially obstructing vision through glass, and blemishes exceeding those 
allowed by referenced laminated-glass standard.

1.4 PERFORMANCE REQUIREMENTS
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A. General:  Provide glazing systems that are produced, fabricated, and installed to withstand normal 
thermal movement, wind loading, and impact loading (where applicable), without failure including loss 
or glass breakage attributable to the following:  defective manufacture, fabrication, and installation; 
failure of sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; and 
other defects in construction.

B. Glass Design:  Glass thicknesses indicated on Drawings are for detailing only.  Confirm glass 
thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites for the various 
size openings in the thicknesses and strengths (annealed or heat-treated) to meet or exceed the 
following criteria:
1. Minimum glass thicknesses of lites, whether composed of annealed or heat-treated glass, are 

selected so the worst-case probability of failure does not exceed the following:
a. 8 lites per 1000 for lites set vertically or not over 15 degrees off vertical and under wind 

action.  Determine minimum thickness of monolithic annealed glass according to ASTM 
E 1300.  For other than monolithic annealed glass, determine thickness per glass 
manufacturer's standard method of analysis including applying adjustment factors to 
ASTM E 1300 based on type of glass.

C. Normal thermal movement results from the following maximum change (range) in ambient and surface 
temperatures acting on glass-framing members and glazing components.  Base engineering 
calculation on materials' actual surface temperatures due to both solar heat gain and nighttime sky 
heat loss.
1. Temperature Change (Range): 120 F deg, ambient; 180 F deg, material surfaces.

1.5 SUBMITTALS

A. General:  Submit the following according to Conditions of Contract and Division 1 Specification 
Sections.

B. Product data for each glass product and glazing material indicated.

C. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same 
designations indicated on Drawings.

D. Samples for verification purposes of 12-inch square samples of each type of glass indicated except for 
clear monolithic glass products, and 12-inch long samples of each color required (except black) for 
each type of sealant or gasket exposed to view.  Install sealant or gasket sample between two strips of 
material representative in color of the adjoining framing system.

E. Product certificates signed by glazing materials manufacturers certifying that their products comply 
with specified requirements.
1. Separate certifications are not required for glazing materials bearing manufacturer's permanent 

labels designating type and thickness of glass, provided labels represent a quality control 
program of a recognized certification agency or independent testing agency acceptable to 
authorities having jurisdiction.

F. Compatibility and adhesion test reports from sealant manufacturer indicating that glazing materials 
were tested for compatibility and adhesion with glazing sealants.  Include sealant manufacturer's 
interpretation of test results relative to sealant performance and recommendations for primers and 
substrate preparation needed for adhesion.
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G. Compatibility test report from manufacturer of insulating glass edge sealant indicating that glass edge 
sealants were tested for compatibility with other glazing materials including sealants, glazing tape, 
gaskets, setting blocks, and edge blocks.

H. Product test reports for each type of glazing sealant and gasket indicated, evidencing compliance with 
requirements specified.

I. Maintenance data for glass and other glazing materials to include in Operating and Maintenance 
Manual specified in Division 1.

1.6 QUALITY ASSURANCE

A. Glazing Publications:  Comply with published recommendations of glass product manufacturers and 
organizations below, except where more stringent requirements are indicated.  Refer to these 
publications for glazing terms not otherwise defined in this Section or in referenced standards.
1. FGMA Publications:  "FGMA Glazing Manual."
2. SIGMA Publications:  TM-3000 "Vertical Glazing Guidelines."

B. Safety Glass:  Products complying with ANSI Z97.1 and testing requirements of 16 CFR Part 1201 for 
Category II materials.
1. Subject to compliance with requirements, provide safety glass permanently marked with 

certification label of Safety Glazing Certification Council (SGCC) or other certification agency 
acceptable to authorities having jurisdiction.

C. Fire-Resistive Glazing Products for Door Assemblies:  Glazing for assemblies that comply with NFPA 
80 and that are listed and labeled by a testing and inspecting agency acceptable to authorities having 
jurisdiction, for fire-protection ratings indicated, based on testing to NFPA 257.

D. Fire-Resistive Glazing Products for Window Assemblies:  Glazing for assemblies that comply with 
NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to authorities 
having jurisdiction, for fire-protection ratings indicated, based on testing to NFPA 257.

E. Safety Glazing Products: Comply with testing requirements in 16CFR 1201
1. Subject to compliance with requirements, obtain safety glazing products permanently marked 

with certification label of the Safety Glazing Certification Council or another certification agency 
acceptable to authorities having jurisdiction.

2. Where glazing units, including Kind FT glass and laminated glass, are specified in Part 2 
articles for glazing lites more than 9 sq. ft (0.84 sq. m) in exposed surface area of one side, 
provide glazing products that comply with Category II materials, for lites 9 sq. ft (0.84 sq. m) or 
less in exposed surface area on one side, provide glazing products that comply with Category I 
or II materials, except for hazardous locations where Category II materials are required by 16 
CFR 1201 and regulations of authorities having jurisdiction.

F. Insulating Glass Certification Program:  Provide insulating glass units permanently marked either on 
spacers or at least one component lite of units with appropriate certification label of inspecting and 
testing agency indicated below:
1. Insulating Glass Certification Council (IGCC).
2. Associated Laboratories, Inc. (ALI).
3. National Certified Testing Laboratories (NCTL).

G. Glazier Qualifications:  Engage an experienced glazier who has completed glazing similar in material, 
design, and extent to that indicated for Project with a record of successful in-service performance.
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H. Single-Source Responsibility for Glass:  Obtain glass from one source for each product indicated 
below:

1. Primary glass of each (ASTM C 1036) type and class indicated.
2. Heat-treated glass of each (ASTM C 1048) condition indicated.
3. Insulating glass of each construction indicated.
4. Fire resistive glass (ASTM E119) of each type and class indicated.

I. Single-Source Responsibility for Glazing Accessories:  Obtain glazing accessories from one source for 
each product and installation method indicated.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials to comply with manufacturer's directions and as needed to prevent damage 
to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or 
other causes.

B. Where insulating glass units will be exposed to substantial altitude changes, comply with insulating 
glass fabricator's recommendations for venting and sealing to avoid hermetic seal ruptures.

1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature 
conditions are outside limits permitted by glazing material manufacturers and when glazing channel 
substrates are wet from rain, frost, condensation, or other causes.

1. Do not install glazing sealants when ambient and substrate temperature conditions are outside 
limits permitted by sealant manufacturer or below 40 deg F (4.4 deg C).

1.9 WARRANTY

A. General:  Warranties specified in this Article shall not deprive the Owner of other rights the Owner may 
have under other provisions of the Contract Documents and will be in addition to and run concurrent 
with other warranties made by the Contractor under requirements of the Contract Documents.

B. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in which 
coated-glass manufacturer agrees to replace coated-glass units that deteriorate within specified 
warranty period.  Deterioration of coated glass is defined as defects developed from normal use that 
are not attributed to glass breakage or to maintaining and cleaning coated glass contrary to 
manufacturer's written instructions.  Defects include peeling, cracking, and other indications of 
deterioration in coating.

1. Warranty Period:  10 years from date of Substantial Completion.

C. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form in which 
laminated-glass manufacturer agrees to replace laminated-glass units that deteriorate within specified 
warranty period.  Deterioration of laminated glass is defined as defects developed from normal use 
that are not attributed to glass breakage or to maintaining and cleaning laminated glass contrary to 
manufacturer's written instructions.  Defects include edge separation, delamination materially 
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obstructing vision through glass, and blemishes exceeding those allowed by referenced laminated-
glass standard.

1. Warranty Period:  10 years from date of Substantial Completion.

D. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which 
insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within specified 
warranty period.  Deterioration of insulating glass is defined as failure of hermetic seal under normal 
use that is not attributed to glass breakage or to maintaining and cleaning insulating glass contrary to 
manufacturer's written instructions.  Evidence of failure is the obstruction of vision by dust, moisture, or 
film on interior surfaces of glass.

1. Warranty Period:  10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 GLASS PRODUCTS

A. NOTE: ALL GLASS USED SHALL BE SAFETY GLASS MEETING REQUIREMENTS FOR CPSC 16 
CFR 1201.

B. Annealed Float Glass:  ASTM C 1036, Type I (transparent glass, flat), Class as indicated below, and 
Quality q3 (glazing select).  Minimum ¼ inch thick.
1. Class 1 (clear) unless otherwise indicated. 

C. Heat-Treated Float Glass: ASTM C 1048, Type I (transparent glass, flat), Class 1 (clear), Quality q3 
(glazing select), kind as indicated below.  Minimum ¼ inch thick.
1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to 

bottom edge of glass as installed, unless otherwise indicated.
2. Provide Kind HS (heat-strengthened) float glass in place of annealed float glass where needed 

to resist thermal stresses induced by differential shading of individual glass lites and to comply 
with glass design requirements specified in Part 1 "Performance Requirements" Article.

3. For uncoated glass, comply with requirements for Condition A.
4. For coated vision glass, comply with requirements for Condition C (other uncoated glass).
5. Provide Kind FT (fully tempered) float glass in place of annealed or Kind HS (heat-

strengthened) float glass where safety glass is indicated

D. Sputter-Coated Float Glass:  ASTM C 1376, float glass with metallic-oxide or -nitride coating deposited 
by vacuum deposition process after manufacture and heat treatment (if any), and complying with other 
requirements specified.

E. Laminated Glass:  ASTM C 1172 and complying with testing requirements in 16 CFR 1201 for 
Category II materials, and with other requirements specified.  Use materials that have a proven record 
of no tendency to bubble, discolor, or lose physical and mechanical properties after fabrication and 
installation.
1. Interlayer:  Polyvinyl butyral of thickness indicated with a proven record of no tendency to 

bubble, discolor, or lose physical and mechanical properties after laminating glass lites and 
installation
a. For polyvinyl butyral interlayers, laminate lites in autoclave with heat and pressure.

2. Laminating process: Fabricate laminated glass to produce glass free of foreign substances and 
air or glass pockets.
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F. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass separated 
by a dehydrated interspace and complying with ASTM E 774 for Class CBA units and with 
requirements specified in this Article and in Part 2 "Insulating-Glass Units" Article.
1. Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed to 

resist thermal stresses induced by differential shading of individual glass lites and to comply 
with glass design requirements specified in Part 1 "Performance Requirements" Article.

2. Overall Unit Thickness and Thickness of Each Lite:  Dimensions indicated for insulating-glass 
units are nominal and the overall thicknesses of units are measured perpendicularly from outer 
surfaces of glass lites at unit's edge.

3. Sealing System:  Dual seal, with primary and secondary sealants as follows:
4. Manufacturer’s standard sealants.

a. Polyisobutylene and polysulfide.
b. Polyisobutylene and hot-melt butyl.
c. Polyisobutylene and silicone.
d. Polyisobutylene and polyurethane

5. Spacer Specifications:  Manufacturer's standard spacer material and construction.
6. Spacer Specifications:  Manufacturer's standard spacer material and construction complying 

with the following requirements:
a. Spacer Material:  Aluminum with clear anodic finish.
b. Corner Construction:  Manufacturer's standard corner construction.

7. Low “E” Glass: Provide nominal 1” insulated glass comprised of inner ¼” pane of clear glass 
with Low “E” coating, ½” air space, outer ¼” pane of clear glass

8. Winter U-value: .31
9. Solar reflectance: 29%
10. Sealed insulating glass units shall be in conformance to ASTM E 774-92; permanent IGCC 

certification label for CBA rating level.

2.2 FIRE-RATED GLAZING PRODUCTS 

A. Laminated Ceramic Glazing Material:  Proprietary Category II safety glazing product in the form of 2 
lites of clear ceramic glazing material laminated together to produce a laminated lite of 5/16-inch (8-
mm) nominal thickness; polished on both surfaces; weighing 4 lb/sq. ft. (19.5 kg/sq. m); and as 
follows:
1. Fire-Protection Rating: As indicated for the assembly in which glazing material is installed, and 

permanently labeled by a testing and inspecting agency acceptable to authorities having 
jurisdiction.

2. Polished on both surfaces, transparent.
3. Approved products: Fire lite plus premium or approved equal.
4. Provide glazing resistant to heat rate of rise transfer, compliant with ASTM E 119, where 

required.

2.3 GLAZING SEALANTS

A. General:

1. Compatibility:  Provide glazing sealants that are compatible with one another and with other 
materials they will contact, including glass products, seals of insulating-glass units, and glazing 
channel substrates, under conditions of service and application, as demonstrated by sealant 
manufacturer based on testing and field experience.

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting 
glazing sealants suitable for applications indicated and for conditions existing at time of 
installation.
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3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range.

B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, 
Grade NS, Class 100/50, Use NT.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Dow Corning Corporation; 790.
b. GE Advanced Materials - Silicones; SilPruf LM SCS2700.
c. May National Associates, Inc.; Bondaflex Sil 290.
d. Pecora Corporation; 890.
e. Sika Corporation, Construction Products Division; SikaSil-C990.
f. Tremco Incorporated; Spectrem 1.

2. Applications:  For weather seal.

C. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, 
Grade NS, Class 25, Use NT.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Dow Corning Corporation; 799.
b. GE Advanced Materials - Silicones; UltraGlaze SSG4000 
c. May National Associates, Inc.; Bondaflex Sil 200 GPN or Bondaflex Sil 201 FC.
d. Polymeric Systems, Inc.; PSI-631.
e. Schnee-Morehead, Inc., an ITW company; SM5731 Poly-Glaze Plus.
f. Tremco Incorporated; Proglaze SSG or Tremsil 600.

2. Applications: For structural seal.

D. Glazing Sealant:  Acid-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, 
Class 25, Use NT.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Dow Corning Corporation; 795.
b. General Electric; Siliglaze-II 2800
c. Tremco Incorporated; Spectrum 2

2. Applications:  Fire and Safety Rated Glazing

3. Glazing Sealants for Fire-Rated Glazing Products:  Products that are approved by testing 
agencies that listed and labeled fire-resistant glazing products with which they are used for 
applications and fire-protection ratings indicated.

2.4 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tape:  Preformed, butyl-based elastomeric tape with a solids content of 
100 percent, nonstaining and nonmigrating in contact with nonporous surfaces, with or without spacer 
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rod as recommended by tape and glass manufacturers for application indicated, packaged on rolls 
with a release paper backing, and complying with AAMA 800 for products indicated below:
1. AAMA 806.1.

B. Expanded Cellular Glazing Tape:  Closed-cell, polyvinyl chloride foam tape, factory coated with 
adhesive on both surfaces, packaged on rolls with release liner protecting adhesive, and complying 
with AAMA 800 for product 810.5.

C. Available Products:  Subject to compliance with requirements, glazing tape that may be incorporated 
in the Work include, but is not limited to, the following:
1. Back-Bedding Mastic Glazing Tape Without Spacer Rod:

a. Dyna-Seal, Pecora Corp.
b. PTI 626 Architectural Sealant Tape, Protective Treatments, Inc.
c. S-M 5710 H.P Poly-Glaze Tape Sealant, Schnee-Morehead, Inc.
d. SST-800 Tape, Tremco, Inc.

2. Expanded Cellular Glazing Tape:
a. Norseal V-980 Closed-Cell Glazing Tape, Norton Company.

2.5 GLAZING GASKETS

A. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames with 
molded corner units and zipper lock strips, complying with ASTM C 542, black.

B. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, complying 
with standards referenced with name of elastomer indicated below, and of profile and hardness 
required to maintain watertight seal:
1. EPDM, ASTM C 864.
2. Silicone, ASTM C 1115.
3. Thermoplastic polyolefin rubber, ASTM C 1115.
4. Any material indicated above.

C. Soft Compression Gaskets:  Extruded or molded closed-cell, integral-skinned gaskets of material 
indicated below, complying with ASTM C 509, Type II, black, and of profile and hardness required to 
maintain watertight seal:
1. EPDM.
2. Silicone.
3. Thermoplastic polyolefin rubber.
4. Any material indicated above.

D. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 
that may be incorporated in the work include, but are not limited to, the following companies.
1. Lock-Strip Gaskets:

a. Stanlock Div., Griffith Rubber Mills.
2. Preformed Gaskets:

a. Advanced Elastomer Systems, L.P.
b. Schnee-Morehead, Inc.
c. Tremco, Inc.

2.6 MISCELLANEOUS GLAZING MATERIALS
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A. General:  Provide products of material, size, and shape complying with referenced glazing standard, 
requirements of manufacturers of glass and other glazing materials involved for glazing application 
indicated, and with a proven record of compatibility with surfaces contacted in installation.

B. Cleaners, Primers and Sealers:  Type recommended by sealant or gasket manufacturer.

C. Setting Blocks:  Elastomeric material with a Shore A durometer hardness of 85 plus or minus 5.

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer hardness required by 
glass manufacturer to maintain glass lites in place for installation indicated.

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side-walking).

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density 
to control glazing sealant depth and otherwise produce optimum glazing sealant performance.

G. Perimeter Insulation for Fire-Resistive Glazing:  Product that is approved by testing agency that listed 
and labeled fire-resistant glazing product with which it is used for application and fire-protection rating 
indicated.

H. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonstaining, nonextruding, 
nonoutgassing, strips of closed-cell plastic foam of density, size, and shape to control sealant depth 
and otherwise contribute to produce optimum sealant performance.

2.7 FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance requirements.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with slight 
chamfers at junctions of edges and faces.

C. Grind smooth and polish exposed glass edges and corners.

PART 3 - EXECUTION

3.1 GLAZING SCHEDULE

A. Type G1 – 45min Fire Rated, Clear Laminated Safety Glass (Interior U.O.N.) 

B. Type G2 – Clear Insulated Laminated Tempered Safety Glass with Security Film (Exterior U.O.N.)

C. Type G3 – Clear Laminated Safety Glass (Interior U.O.N.)

D. Type G4 – Clear Ballistic Glass (Interior U.O.N.)

E. Type G5 – Clear Insulated Laminated Tempered Safety Glass (Exterior U.O.N.)
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F. Type G6 – Clear Insulated Ballistic Glass (Exterior U.O.N.)

3.2 EXAMINATION

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following:
1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at 

corners.
2. Presence and functioning of weep systems.
3. Minimum required face and edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that 
exterior and interior surfaces are readily identifiable.  Do not use materials that will leave visible marks 
in the completed work.

C. Do not proceed with glazing until unsatisfactory conditions have been corrected.

3.3 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  
Remove coatings that are not firmly bonded to substrates.

3.4 GLAZING, GENERAL

A. Comply with combined recommendations of manufacturers of glass, sealants, gaskets, and other 
glazing materials, except where more stringent requirements are indicated, including those in 
referenced glazing publications.

B. Glazing channel dimensions as indicated on Drawings provide necessary bite on glass, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as 
required by Project conditions during installation.

C. Protect glass from edge damage during handling and installation as follows:
1. Use a rolling block in rotating glass units to prevent damage to glass corners.  Do not impact 

glass with metal framing.  Use suction cups to shift glass units within openings; do not raise or 
drift glass with a pry bar.  Rotate glass lites with flares or bevels on bottom horizontal edges so 
edges are located at top of opening, unless otherwise indicated by manufacturer's label.

2. Remove damaged glass from Project site and legally dispose of off site.  Damaged glass is 
glass with edge damage or other imperfections that, when installed, weaken glass and impair 
performance and appearance.

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing.

E. Install elastomeric setting blocks in sill rabbets, sized and located to comply with referenced glazing 
standard, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible 
sealant suitable for heel bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
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3.5 TAPE GLAZING

A. Position tapes on fixed stops so that when compressed by glass their exposed edges are flush with or 
protrude slightly above sightline of stops.

B. Install tapes continuously but not in one continuous length.  Do not stretch tapes to make them fit 
opening.

C. Where framing joints are vertical, cover these joints by applying tapes to heads and sills first and then 
to jambs.  Where framing joints are horizontal, cover these joints by applying tapes to jambs and then 
to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal 
joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until just before each lite is installed.

F. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops.  Start 
gasket applications at corners and work toward centers of openings.

3.6 GASKET GLAZING (DRY)

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings 
exactly, with stretch allowance during installation.

B. Secure compression gaskets in place with joints located at corners to compress gaskets producing a 
weather tight seal without developing bending stresses in glass.  Seal gasket joints with sealant 
recommended by gasket manufacturer.

C. Install gaskets so they protrude past face of glazing stops.

3.7 SEALANT GLAZING (WET)

A. Install continuous spacers between glass lites and glazing stops to maintain glass face clearances and 
to prevent sealant from extruding into glass channel weep systems until sealants cure.  Secure 
spacers in place and in position to control depth of installed sealant relative to edge clearance for 
optimum sealant performance.

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of 
sealant to glass and channel surfaces.

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.  Install pressurized 
gaskets to protrude slightly out of channel to eliminate dirt and moisture pockets.

3.8 LOCK-STRIP GASKET GLAZING

A. Comply with ASTM C 716 and gasket manufacturer's printed recommendations.  Provide 
supplementary wet seal and weep system unless otherwise indicated.
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3.9 CLEANING AND PROTECTION

A. Protect exterior glass from breakage immediately after installation by attaching crossed streamers to 
framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, 
and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction operations 
including weld splatter.  If, despite such protection, contaminating substances do come into contact 
with glass, remove them immediately as recommended by glass manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent 
intervals during construction, but not less than once a month, for build-up of dirt, scum, alkali deposits, 
or stains, and remove as recommended by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way, 
including natural causes, accidents and vandalism, during construction period.

E. Wash glass on both faces in each area of Project not more than 4 days prior to date scheduled for 
inspections that establish date of Substantial Completion.  Wash glass as recommended by glass 
manufacturer.

3.10 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.
1. Separate and recycle cut-offs and waste materials and material packaging in accordance with 

Waste Management Plan and to the maximum extent economically feasible and place in 
designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling 

in designated area.

END OF SECTION 08 80 00
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SECTION 08 83 00 - MIRRORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of Mirrors for the project and consists of the provision of all plant, materials, labor 
and equipment and the like necessary and/or required for the complete execution of all Mirrors 
as required by schedules, keynotes and drawings, as specified herein, and as may be required 
by conditions and authorities having jurisdiction including, but not limited to the following:

1. Tempered glass mirrors qualifying as safety glazing.

B. Related Sections:

1. Division 08 "Glazing" for glass with reflective coatings used for vision and spandrel lites.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1. Mirrors.  Include description of materials and process used to produce each type of 
silvered flat glass mirror specified that indicates sources of glass, glass coating 
components, edge sealer, and quality-control provisions.

B. Shop Drawings:  Include mirror elevations, edge details, mirror hardware, and attachments to 
other work.

C. Samples:  For each type of the following products:

1. Mirrors:  12 inches (300 mm) square, including edge treatment on two adjoining edges.
2. Mirror Clips:  Full size.
3. Mirror Trim:  12 inches (300 mm) long.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified Installer.

B. Product Certificates:  For each type of mirror and mirror mastic, from manufacturer.
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C. Preconstruction Test Reports:  From mirror manufacturer indicating that mirror mastic was 
tested for compatibility and adhesion with mirror backing film and substrates on which mirrors 
are installed.

D. Warranty:  Sample of special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For mirrors to include in maintenance manuals.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are 
certified under the National Glass Association's Certified Glass Installer Program.

B. Source Limitations for Mirrors:  Obtain mirrors from single source from single manufacturer.

C. Source Limitations for Mirror Accessories:  Obtain mirror glazing accessories from single 
source.

D. Glazing Publications:  Comply with the following published recommendations:

1. GANA's "Glazing Manual" unless more stringent requirements are indicated.  Refer to 
this publication for definitions of glass and glazing terms not otherwise defined in this 
Section or in referenced standards.

2. GANA Mirror Division's "Mirrors, Handle with Extreme Care: Tips for the Professional on 
the Care and Handling of Mirrors."

E. Safety Glazing Products:  For tempered mirrors, provide products complying with testing 
requirements in 16 CFR 1201 for Category II materials.

F. Preconstruction Mirror Mastic Compatibility Test:  Submit mirror mastic products to mirror 
manufacturer for testing to determine compatibility of mastic with mirror backing film and 
substrates on which mirrors are installed.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect mirrors according to mirror manufacturer's written instructions and as needed to prevent 
damage to mirrors from moisture, condensation, temperature changes, direct exposure to sun, 
or other causes.

B. Comply with mirror manufacturer's written instructions for shipping, storing, and handling mirrors 
as needed to prevent deterioration of silvering, damage to edges, and abrasion of glass 
surfaces and applied coatings.  Store indoors.
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1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install mirrors until ambient temperature and humidity 
conditions are maintained at levels indicated for final occupancy.

B. Mirror shall be installed flush with tile.

1.9 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which mirror manufacturer agrees to replace 
mirrors that deteriorate within specified warranty period.  Deterioration of mirrors is defined as 
defects developed from normal use that are not attributed to mirror breakage or to maintaining 
and cleaning mirrors contrary to manufacturer's written instructions.  Defects include 
discoloration, black spots, and clouding of the silver film.

1. Warranty Period:  10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 SILVERED FLAT GLASS MIRRORS

A. Refer to Restroom and Accessory Schedule for toilet room mirror bases of design.

B. Where mirror product is not specifically noted otherwise, furnish and install glass Mirrors, 
General:  ASTM C 1503; manufactured using copper-free, low-lead mirror coating process.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Arch Aluminum & Glass Co., Inc.
b. Donisi Mirror Company.
c. Gardner Glass, Inc.
d. Guardian Industries.
e. Independent Mirror Industries, Inc.
f. Lenoir Mirror Company. National Glass Industries.
g. Stroupe Mirror Co., Inc.
h. Sunshine Mirror; Westshore Glass Corp.
i. Virginia Mirror Company, Inc.
j. Walker Glass Co., Ltd.

C. Tempered Clear Glass:  Mirror Glazing Quality, for blemish requirements; and comply with 
ASTM C 1048 for Kind FT, Condition A, tempered float glass before silver coating is applied.

1. Nominal Thickness:  6.0 mm.

http://www.specagent.com/LookUp/?ulid=184&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814467&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814467&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791748&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791748&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791749&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791754&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791754&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791758&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791758&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791760&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791760&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791763&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791763&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791767&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791767&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814469&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814469&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791771&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791771&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791774&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791774&mf=&src=wd
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2.2 MISCELLANEOUS MATERIALS

A. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5.

B. Edge Sealer:  Coating compatible with glass coating and approved by mirror manufacturer for 
use in protecting against silver deterioration at mirrored glass edges.

C. Mirror Mastic:  An adhesive setting compound, asbestos-free, produced specifically for setting 
mirrors and certified by both mirror manufacturer and mastic manufacturer as compatible with 
glass coating and substrates on which mirrors will be installed.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Franklin International; Titebond Division.
b. Laurence, C. R. Co., Inc.
c. Macco Adhesives; Liquid Nails Division.
d. OSI Sealants, Inc.
e. Palmer Products Corporation.
f. Pecora Corporation.
g. Royal Adhesives & Sealants; Gunther Mirror Mastics Division.
h. Sommer & Maca Industries, Inc.

2. Adhesive shall have a VOC content of not more than 70 g/L when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

D. Film Backing for Safety Mirrors:  Film backing and pressure-sensitive adhesive; both compatible 
with mirror backing paint as certified by mirror manufacturer.

2.3 MIRROR HARDWARE

A. Aluminum J-Channels:  Aluminum extrusions with a return deep enough to produce a glazing 
channel to accommodate mirrors of thickness indicated and in lengths required to cover bottom 
and top edges of each mirror in a single piece.

1. Bottom Trim:  J-channels formed with front leg and back leg not less than 3/8 and 7/8 
inch (9.5 and 22 mm) in height, respectively, and a thickness of not less than 0.05 inch 
(1.3 mm).

a. Products:  Subject to compliance with requirements, provide one of the following:

1) Laurence, C. R. Co., Inc.; CRL Standard "J" Channel.
2) Sommer & Maca Industries, Inc.; Aluminum Shallow Nose "J" Moulding 

Lower Bar.
3) Sommer & Maca Industries, Inc.; Heavy Gauge Aluminum Shallow Nose "J" 

Moulding Lower Bar.

http://www.specagent.com/LookUp/?ulid=185&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814470&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814471&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814472&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791778&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791780&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791781&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814473&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791782&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=186&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814474&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814475&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814475&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814476&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814476&mf=&src=wd
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2. Top Trim:  J-channels formed with front leg and back leg not less than 5/8 and 1 inch (16 
and 25 mm) in height, respectively, and a thickness of not less than 0.062 inch (1.57 
mm).

a. Products:  Subject to compliance with requirements, provide one of the following:

1) Laurence, C. R. Co., Inc.; CRL Deep "J" Channel.
2) Sommer & Maca Industries, Inc.; Aluminum Deep Nose "J" Moulding Upper 

Bar.
3) Sommer & Maca Industries, Inc.; Heavy Gauge Aluminum Deep Nose "J" 

Moulding Lower Bar.

3. Finish:  Clear bright anodized.

B. Fasteners:  Fabricated of same basic metal and alloy as fastened metal and matching it in 
finished color and texture where fasteners are exposed.

C. Anchors and Inserts:  Provide devices as required for mirror hardware installation.  Provide 
toothed or lead-shield expansion-bolt devices for drilled-in-place anchors.  Provide galvanized 
anchors and inserts for applications on inside face of exterior walls and where indicated.

2.4 FABRICATION

A. Mirror Sizes:  To suit Project conditions, and before tempering, cut mirrors to final sizes and 
shapes.

B. Cutouts:  Fabricate cutouts before tempering for notches and holes in mirrors without marring 
visible surfaces.  Locate and size cutouts so they fit closely around penetrations in mirrors.

C. Mirror Edge Treatment:  Rounded polished.

1. Seal edges of mirrors with edge sealer after edge treatment to prevent chemical or 
atmospheric penetration of glass coating.

2. Require mirror manufacturer to perform edge treatment and sealing in factory 
immediately after cutting to final sizes.

D. Film-Backed Safety Mirrors:  Apply film backing with adhesive coating over mirror backing paint 
as recommended in writing by film-backing manufacturer to produce a surface free of bubbles, 
blisters, and other imperfections.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, over which mirrors are to be mounted, with Installer present, for 
compliance with installation tolerances, substrate preparation, and other conditions affecting 
performance of the Work.

http://www.specagent.com/LookUp/?ulid=187&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814477&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814478&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814478&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814479&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456814479&mf=&src=wd
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B. Verify compatibility with and suitability of substrates, including compatibility of mirror mastic with 
existing finishes or primers.

C. Proceed with installation only after unsatisfactory conditions have been corrected and surfaces 
are dry.

3.2 PREPARATION

A. Comply with mastic manufacturer's written installation instructions for preparation of substrates, 
including coating substrates with mastic manufacturer's special bond coating where applicable.

3.3 INSTALLATION

A. General:  Install mirrors to comply with mirror manufacturer's written instructions and with 
referenced GANA publications.  Mount mirrors accurately in place in a manner that avoids 
distorting reflected images.

B. Mirrors shall be installed flush with face of tile.

C. Provide a minimum air space of 1/8 inch (3 mm) between back of mirrors and mounting surface 
for air circulation between back of mirrors and face of mounting surface.

D. Wall-Mounted Mirrors:  Install mirrors with mastic and mirror hardware.  Attach mirror hardware 
securely to mounting surfaces with mechanical fasteners installed with anchors or inserts as 
applicable.  Install fasteners so heads do not impose point loads on backs of mirrors.

1. Top and Bottom Aluminum J-Channels:  Provide setting blocks 1/8 inch (3 mm) thick by 4 
inches (100 mm) long at quarter points.  To prevent trapping water, provide, between 
setting blocks, two slotted weeps not less than 1/4 inch (6.4 mm) wide by 3/8 inch (9.5 
mm) long at bottom channel.

2. Install mastic as follows:

a. Apply barrier coat to mirror backing where approved in writing by manufacturers of 
mirrors and backing material.

b. Apply mastic to comply with mastic manufacturer's written instructions for coverage 
and to allow air circulation between back of mirrors and face of mounting surface.

c. After mastic is applied, align mirrors and press into place while maintaining a 
minimum air space of 1/8 inch (3 mm) between back of mirrors and mounting 
surface.

3.4 CLEANING AND PROTECTION

A. Protect mirrors from breakage and contaminating substances resulting from construction 
operations.

B. Do not permit edges of mirrors to be exposed to standing water.

C. Maintain environmental conditions that will prevent mirrors from being exposed to moisture from 
condensation or other sources for continuous periods of time.
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D. Wash exposed surface of mirrors not more than four days before date scheduled for inspections 
that establish date of Substantial Completion.  Wash mirrors as recommended in writing by 
mirror manufacturer.

3.5 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area

END OF SECTION 08 83 00
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SECTION 08 87 17 - SAFETY AND SECURITY GLAZING FILMS

PART 1  GENERAL

1.01 SECTION INCLUDES
A. Glazing film applied to existing and new glazing assemblies.
B. New Glazing:  Factory or shop install film to glazing before installation in frames.
C. Glazing assemblies to receive film are indicated on drawings.

1.02 RELATED REQUIREMENTS
A. Section 08 11 13 - Hollow Metal Doors and Frames:  New doors with glazing to receive film.
B. Section 08 41 13 - aluminum entrances and storefronts:  New glazing to receive film.
D. Section 08 80 00 - Glazing:  New glazing to received film (as indicated on drawings).

1.03 ABBREVIATIONS AND ACRONYMS
A. CFR - Code of Federal Regulations.
B. GSA - General Services Administration.

1.04 REFERENCE STANDARDS
A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; current edition.
B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings - 

Safety Performance Specifications and Methods of Test; 2015.
C. ASTM C1184 - Standard Specification for Structural Silicone Sealants; 2014.
D. ASTM D882 - Standard Test Method for Tensile Properties of Thin Plastic Sheeting; 2012.
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 

2016.
F. GSA TS01 - Standard Test Method for Glazing and Window Systems Subject to Dynamic 

Overpressure Loadings; General Services Administration; 2003.

1.05 SUBMITTALS
A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Record of product certification for safety requirements.
2. Preparation instructions and recommendations.
3. Storage and handling requirements and recommendations.
4. Installation methods.

C. Shop Drawings:  Detailing installation of film, anchoring accessories, and sealant.
D. Samples:  For each film product to be used, minimum size 4 inches by 6 inches, representing 

actual product, color, and patterns.
E. Samples, Supplemental Anchors:  Where supplemental anchors are necessary to achieve 

specified performance submit detailed information in accordance with substitution procedures; 
include two samples, minimum length 2 inches.

http://www.ecfr.gov/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20Z97.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C1184
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D882
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
http://www.gsa.gov/
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F. Test Reports:  Detailed reports of full-scale chamber tests to specified criteria, using 
assemblies identical to those required for this project.

G. Specimen Warranty.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Glazing film manufacturer specializing in manufacture of safety 

glazing films with minimum 10 years successful experience.
B. Installer Qualifications:  Certified by glazing film manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store and dispose of solvent-based materials, and materials used with solvent-based materials, 

in accordance with requirements of authorities having jurisdiction.

1.08 FIELD CONDITIONS
A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 

recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer's absolute limits.

1.09 WARRANTY
A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.
B. Provide 10 year manufacturer's replacement warranty to cover film against peeling, cracking, 

discoloration, and deterioration.

PART 2  PRODUCTS

2.01 MANUFACTURERS
A. Basis of Design:  ArmoredOne 23 mil #AOTSF23, by Armored One LLC, 386 N Midler Ave, 

Syracuse, NY 13206, www.armoredone.com/contact/
D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 SAFETY AND SECURITY GLAZING FILM
A. Safety Glazing:  Retrofit existing glazing assemblies to provide impact resistance complying 

with ANSI Z97.1 and 16 CFR 1201, Category II.
1. 1/4 inch thick clear annealed glass.
2. 1” insulated safety glass
3. Surface applied film.
4. Requiring no supplemental anchoring devices.

2.03 MATERIALS
A. Security Glazing Film: 

1. Transparent polyester film for permanent bonding to glass.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20Z97.1
http://www.ecfr.gov/
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2. Final installed product must be a minimum of 0.023 inches (23 Mil) thick.  

a. Installing multiple layers of thinner film to accomplish the required thickness is not 

allowed.

3. Adhesive Type: Pressure sensitive.

4. Tensile Strength: ASTM D-882, 32,000 psi minimum.

5. Breaking Strength: ASTM D-882, 640 lbs. / inch.

6. Elongation at Break: ASTM D-882, 230%

7. Haze: ASTM D1003, <4%

8. Color b: ASTM D2244, 4.2

9. Visible Light Transmission: 87%

10. Visible Light Reflected (Int): 12%

11. Visible Light Reflected (Ext): 12%

12. UV Block:>99%

13. Total Solar Energy Reflected: 11%

14. Total Solar Energy Transmitted: 77%

15. Total Solar Energy Absorbed: 12%

16. Shading Coefficient: 0.93

17. Total Solar Energy Rejected: 19%

18. Solar Heat Gain Coefficient: 0.81

19. U-Value Winter: 1.03

20. K-Value Winter: 5.85

21. Glare Reduction: 3%

22. Surface Burning Characteristics: Flame spread index of 25, maximum, and smoke 

developed index of 450, maximum, when tested in accordance with ASTM E84 (Class 

A).

B. Retrofit existing glazing assemblies to provide impact resistance and forced/attack 

resistance complying with WEY-SA-C1, ANSI Z97. I and CPSC 16 CFR 1201 Category II, 

ASTM E330, UL972, EN356 P4A, and GSA Level C as specified:

C. Provide supplemental anchoring system as required to meet forced entry resistance 

requirements.

D. Light Transmission of Film Applied on 1/4-inch-Thick Clear Annealed Glass:

1. Visible light Transmittance:  86 percent.
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E. Anchoring System: DOW 995 or GE SCS2000 SilPruf Structural Sealant with high impact 

styrene trim.

PART 3  EXECUTION

3.1 EXAMINATION
A. Field -Applied Film:  Verify that existing conditions are adequate for proper application and 

performance of film.
B. Examine glass and frames.  Verify that existing conditions are adequate for proper application 

and performance of film.
C. Verify glass is not cracked, chipped, broken, or damaged.
D. Verify that frames are securely anchored and free of defects.
E. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory 

preparation before proceeding.

3.2 PREPARATION
A. Clean glass of dust, dirt, paint, oil, grease, mildew, mold, and other contaminants that would 

inhibit adhesion.
B. Immediately prior to applying film, thoroughly wash glass with neutral cleaning solution.
C. Protect adjacent surfaces.
D. Do not begin installation until substrates have been properly prepared.

3.3 INSTALLATION
A. Do not apply glazing film when surface temperature is less that 40 degrees F or if precipitation 

is imminent.
B. Install in accordance with manufacturer's instructions, without air bubbles, wrinkles, streaks, 

bands, thin spots, pinholes, or gaps, as required to achieve specified performance.
C. Accurately cut film with straight edges to required sizes allowing 1/16 inch to 1/8 inch gap at 

perimeter of glazed panel unless otherwise required by anchorage method.
D. Seams:  Seam film only as required to accommodate material sizes; form seams vertically 

without overlaps and gaps; do not install with horizontal seams.
E. Supplemental Anchors:  Install in accordance with manufacturer's instructions and shop 

drawings.
F. Clean glass and anchoring accessories following installation.  Remove excess sealants and 

other glazing materials from adjacent finished surfaces.
G. Remove labels and protective covers.

3.4 PROTECTION
A. Protect installed products until completion of project.
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B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 09 03 70 – NEW BONDED TERRAZZO TO MATCH EXISTING TERRAZZO FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The procedures include general guidelines offered by GSA (US Government Services 
Administration) to follow when restoring terrazzo in early twentieth century buildings.  It identifies 
specific design issues and outlines recommended installation solutions that have the least visual 
or physical impact on the historic materials.  The work of this Section includes performance criteria 
and consists of the provision of all plant, materials, labor and equipment and the like necessary 
and/or required for the complete execution of all terrazzo work:  installing new bonded terrazzo 
to replace existing severely damaged portions of existing terrazzo floors, or to enlarge or alter an 
area of existing/historic terrazzo floors and installation of construction / expansion joints. 

B. Related Requirements: 

1. Division 07 "Joint Sealants" for sealants installed with terrazzo. 

1.3 DEFINITIONS 

A. Aggregate:  Marble chips / and aggregates similar to original installation. 

1.4 REFERENCES 

A. NTMA Standards: Comply with specified provisions and recommendations of the National 
Terrazzo and Mosaic Association, Inc. (NTMA):  http://www.ntma.com/ 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to terrazzo including, but not limited to, the 
following: 

a. Inspect and discuss condition of substrate and other preparatory work performed by 
other trades. 
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b. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

c. Review special terrazzo designs and patterns. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Sustainable Submittals: 

1. Product Data:  For adhesives, documentation including printed statement of VOC content. 
2. Product Data:  For sealers, documentation including printed statement of VOC content. 
3. Product Data:  For terrazzo flooring, documentation from an independent testing agency 

indicating compliance with the FloorScore Standard. 
4. Laboratory Test Reports:  For adhesives and flooring system, documentation indicating 

that products comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Shop Drawings:  Include terrazzo installation requirements.  Include plans, elevations, sections, 
component details, and attachments to other work.  Show layout of the following: 

1. Divider strips. 
2. Control-joint strips. 
3. Expansion-joint strips. 
4. Accessory strips. 
5. Abrasive strips. 

D. Samples:  For each exposed product and for each color and texture specified, 6 inches (150 mm) 
in size. 

E. Samples for Initial Selection:  NTMA color plates showing the full range of colors and patterns 
available for each terrazzo type. 

F. Samples for Verification:  For each type, material, color, and pattern of terrazzo and accessory 
required showing the full range of color, texture, and pattern variations expected.  Label each 
terrazzo sample to identify manufacturer's matrix color and aggregate types, sizes, and 
proportions.  Prepare Samples of same thickness and from same material to be used for the 
Work, in size indicated below: 

1. Terrazzo:  6-inch- (150-mm-) square Samples. 
2. Accessories:  6-inch- (150-mm-) long Samples of each exposed strip item required. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Material Certificates:  For each type of terrazzo material or product, from manufacturer. 
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1.8 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For terrazzo to include in maintenance manuals. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An installer who is a contractor member of NTMA. 

B. Source Limitations for Aggregates:  Obtain each color, grade, type, and variety of granular 
materials from single source with resources to provide materials of consistent quality in 
appearance and physical properties. 

C. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for terrazzo including accessories. 

a. Size:  Minimum 100 sq. ft. (9 sq. m) of typical poured-in-place flooring condition for 
each color and pattern in locations directed by Architect. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in supplier's original wrappings and containers, labeled with 
source's or manufacturer's name, material or product brand name, and lot number if any. 

B. Store materials in their original, undamaged packages and containers, inside a well-ventilated 
area protected from weather, moisture, soiling, extreme temperatures, and humidity. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations:  Maintain temperature above 50 deg F (10 deg C) for 48 hours before 
and during terrazzo installation. 

B. Weather Limitations:  Proceed with rustic terrazzo installation only when forecasted weather 
conditions permit work to be performed according to NTMA's written recommendations and 
temperatures remain above 45 deg F (7.2 deg C). 

C. Field Measurements:  Verify actual dimensions of construction contiguous with precast terrazzo 
by field measurements before fabrication. 

D. Provide permanent lighting or, if permanent lighting is not in place, simulate permanent lighting 
conditions during terrazzo installation. 

E. Close spaces to traffic during terrazzo application and for not less than 24 hours after application 
unless manufacturer recommends a longer period. 
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F. Control and collect water and dust produced by grinding operations.  Protect adjacent 
construction from detrimental effects of grinding operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NTMA Standards:  Comply with NTMA's "Terrazzo Specifications and Design Guide" and with 
written recommendations for terrazzo type indicated unless more stringent requirements are 
specified. 

B. FloorScore Compliance:  Terrazzo floors shall comply with requirements of FloorScore Standard. 

C. Low-Emitting Materials:  Flooring system shall comply with the testing and product requirements 
of the California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers.” 

2.2 MATERIALS 

A. Portland Cement:  ASTM C150, Type I, except as modified to comply with NTMA requirements 
for compressive strength. Obtain cement from a single source for each required color. 
1. Provide non-staining white cement for terrazzo matrix. 

B. Sand:  ASTM C33 

C. Water:  Clean, free of oil, soluble salts or other deleterious substances. 

D. Aggregate:  Natural, sound, crushed marble chips without excessive flats or flakes, complying 
with NTMA requirements.  When matching existing terrazzo, the original aggregate types and 
ratios are often found listed on original drawings. 
1. Colors and gradation of aggregate sizes as required to match original existing intact 

materials and patterns.   
2. Aggregate colors and matrix pigments should be matched after cleaning or taken from the 

interior of core samples. 

E. Matrix Pigments:  Pure mineral or synthetic pigments, resistant to alkalies and non-fading.  Mix 
pigments with matrix to provide required colors. 

F. Curing Compound:  Liquid-membrane-forming compound, ASTM C309, Type 1. 

G. Divider Strips in new spaces and restored spaces: 
1. Depth and style required for terrazzo type and thickness. Divider strips should be of solid 

composition and match historic profiles (size, color, material). 
2.  Materials:  brass. Do not use coated divider strips. 

H. Use conventional terrazzo grinding equipment rather than lighter type machines. 
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I. Accessory Strips:  Match width, material and color of divider strips, unless otherwise 
required.  Provide following types of accessory strips as required for complete installation. 
1. Control Joint Strips:  Double or split units, 1/8" wide, of same material and color as divider 

strips with 1/8" wide full-depth filler, laminated between strips. 
2. Adhesive Bonding Agent:  Epoxy or polyester resin. 

2.3 MIXES 

A. Underbed:  One part portland cement to 4-1/2 parts sand and sufficient water to provide 
workability at as low a slump as possible. 

B. Terrazzo Topping:  One 94 pound bag of portland cement as per 200 pounds of marble chips and 
approximately 5 gallons of water. 
1. Add color pigment as required to match existing color.  Do not exceed, however, 2 pounds 

of pigment per bag of cement. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the terrazzo to determine the type of terrazzo topping used.  Match marble chips and 
matrix for existing terrazzo by size, mineral content and color.  See Submittals.  Color samples 
should be taken after cleaning. 

B. Perform a thorough examination of the existing conditions.  Perform any necessary tests on 
an inconspicuous surface to determine the current conditions and appropriate steps and 
materials necessary for replication and replacement of select areas of existing terrazzo surfaces. 

3.2 PREPARATION 

A. Surface Preparation: 
1. Clean and prepare substrate to comply with NTMA specifications for type of terrazzo 

application  indicated.  Clean substrate of loose chips and foreign matter.  Grind concrete 
substrate to  provide surfaces within tolerances required by NTMA for type of terrazzo 
application. 

2. For cementitious terrazzo, comply with NTMA recommendations for proportioning mixes, 
installation of strips, and for placing, curing, grinding, grouting and finishing. 

3. Exercise extreme care to ensure fluids from grinding operation do not react with divider or 
control joint strips to produce a stain on aggregate or discolor strips. 

4. Delay grinding and finishing until heavy trade work is completed and construction 
traffic through the area is restricted. 

5. Provide terrazzo bases, thresholds, stair treads and landings, without interruptions of 
seams,except where divider strips, control joints and expansion joints are required.  Place 
and finish terrazzo around obstructions to achieve continuous color, pattern and finish. 

6. Provide control joints where required by installing angle-type divider strips back-to-back 
with neoprene rubber filler cemented between strips, flush with finish floor. 
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3.3 ERECTION, INSTALLATION AND APPLICATION 

A. Match the historic character and pattern of the terrazzo in all spaces containing or contiguous 
with existing terrazzo. 

B. Sand Cushion (floating) Terrazzo:  Comply with NTMA "Guide Specification for Bonded 
Terrazzo".  
1.  Used where structural movement is anticipated from settling, expansion, contraction, or 

vibration, which may cause injury to the terrazzo topping; 
2. The overall thickness of the underbed and topping needs to be at least 3 inches. 
3. The concrete slab is covered with a thin bed of dry sand, over which is laid a waterproof 

membrane and reinforcing wire mesh. 
4. Install the terrazzo underbed to 5/8 inch below the finished floor line. 
5. Place divider strips and then pour terrazzo topping. 

C. Bonded-to-Concrete Terrazzo:  Comply with NTMA "Guide Specification for Bonded Terrazzo". 
1. Used in all general areas-corridors, lobbies,rooms, sidewalks, etc. 
2. The minimum overall thickness (most common) is 1-3/4 inches; With reinforcing, 2 or 2-1/2 

inches is appropriate. 
3. Thoroughly clean and soak the base slab with water. 
4. Slush it with dry portland cement to ensure a good bond. 
5. Install the underbed followed by the placing of divider strips and terrazzo topping. 

D. Monolithic Terrazzo:  Installed at 5/8 inch thick, it is bonded to or made integral with the prepared 
slab. 

E. Thin Terrazzo Toppings:  Installed at 3/8 inch thick on concrete slab which has first been covered 
with adhesive bonding agent, i.e., polysulfide liquid polymer. 

  

F. Surfacing:  Grout cured terrazzo topping in accordance with NTMA specifications.   
1. Delay grinding and finishing until heavy trade work  is completed and construction traffic 

through the area is restricted.   
2. Finish by fine grinding with abrasive grit of size specified by NTMA, or as otherwise required 

to match original intact material.  
3.  Grind and polish the new areas, patches, and the entire floor as required to produce a 

clean, smooth, and uniform finish, capable of being sealed and polished to match the 
original installation.  

4.  NOTE:  EXERCISE CAUTION WHEN GRINDING NEAR DIVIDER STRIPS. 
5. Cover with vapor barrier sheets to prevent quick hydration. 

3.4 ADJUSTING/CLEANING 

A. Keep terrazzo free of acids and oils. 

B. Protect the floor, especially the grouting, with a penetrating type seal. 

C. Daily Cleaning: 
1. Daily sweeping with a cotton-wick floor brush, treated with a non-oily dressing, will control 

dust and make maintenance easier. 
2. Regular damp-mopping keeps the surface free from dirt accumulations. 
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D. Periodic Cleaning: 
1. Machine buffing on a regular basis removes traffic marks and restores luster. 
2. Touching up with sealer in traffic areas as needed protects the surface. 
3. Periodic machine scrubbing removes heavy accumulations of dirt. 
4. Seal and wax as needed. 
5. Use a penetrating type terrazzo seal. 
6. Avoid seals which may turn yellow and discolor. 
7. Normal stripping and buffing procedures are suitable. 

E. Clean terrazzo after installation and finishing operations are completed, complying with 
sealer manufacturer's instructions. 

F. Apply sealer to cleaned terrazzo surfaces to comply with sealer manufacturer's instructions. 

G. Protect terrazzo from damage and wear during construction operation. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Division 01. 
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
  

END OF SECTION 09 03 70 
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior gypsum board assemblies. 
2. Suspension systems for interior gypsum ceilings, soffits, and grid systems. 

B. Related Requirements: 

1. None  

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For dimpled steel studs and runners and firestop tracks, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E 119 by an independent testing agency. 

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated, according to ASTM E 90 and classified 
according to ASTM E 413 by an independent testing agency. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated. 
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1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless 
otherwise indicated. 

2. Protective Coating:  ASTM A 653/A 653M, G40 (Z120), Coating with equivalent corrosion 
resistance of ASTM A 653/A 653M, G40 (Z120), hot-dip galvanized unless otherwise 
indicated. 

B. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled steel studs 
and runners. 

1. Steel Studs and Runners: 

a. Thickness: 20 ga. Unless otherwise indicated 
b. Depth:  As indicated on Drawings. 

C. Slip-Type Head Joints:  Where indicated, provide one of the following: 

1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- (51-mm-) deep 
flanges in thickness not less than indicated for studs, installed with studs friction fit into 
top runner and with continuous bridging located within 12 inches (305 mm) of the top of 
studs to provide lateral bracing. 

2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch- (51-mm-) 
deep flanges in thickness not less than indicated for studs and fastened to studs, and 
outer runner sized to friction fit inside runner. 

3. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs. 

a. Products:  Subject to compliance with requirements, provide one of the following or 
approved equal: 

1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track. 
2) MBA Building Supplies; FlatSteel Deflection Track or Slotted Deflecto Track. 
3) Steel Network Inc. (The); VertiTrack VTD Series. 
4) Superior Metal Trim; Superior Flex Track System (SFT). 
5) Telling Industries; Vertical Slip Track. 

D. Firestop Tracks:  Top runner manufactured to allow partition heads to expand and contract with 
movement of the structure while maintaining continuity of fire-resistance-rated assembly 
indicated; in thickness not less than indicated for studs and in width to accommodate depth of 
studs. 

1. Products:  Subject to compliance with requirements, provide one of the following, or 
approved equal:  

a. Fire Trak Corp.; Fire Trak System. 
b. Grace Construction Products; FlameSafe FlowTrak System. 

E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 
indicated. 

1. Minimum Base-Metal Thickness:  0.0219 inch (0.556 mm). 

http://www.specagent.com/LookUp/?ulid=226&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814680&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814681&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814682&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814683&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814684&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=227&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814685&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814686&mf=04&&mf=04&src=wd
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F. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, 
with minimum 1/2-inch- (13-mm-) wide flanges. 

1. Depth:  As indicated on Drawings. 
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38 by 38 mm), 0.068-inch- (1.72-mm-) 

thick, galvanized steel. 

G. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 

1. Minimum Base-Metal Thickness:  0.0219 inch (0.556 mm). 
2. Depth:  7/8 inch (22.2 mm). 

H. Resilient Furring Channels:  1/2-inch- (13-mm-) deep, steel sheet members designed to reduce 
sound transmission. 

1. Configuration:  Asymmetrical or hat shaped. 

I. Cold-Rolled Furring Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 
1/2-inch- (13-mm-) wide flanges. 

1. Depth:  As indicated on Drawings. 
2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum 

uncoated-steel thickness of 0.033 inch (0.8 mm). 
3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-

) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire. 

J. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall 
attachment flange of 7/8 inch (22 mm), minimum uncoated-metal thickness of 0.018 inch (0.45 
mm), and depth required to fit insulation thickness indicated. 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) 
diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire. 

B. Hanger Attachments to Concrete: 

1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching 
wire hangers and capable of sustaining, without failure, a load equal to 5 times that 
imposed by construction as determined by testing according to ASTM E 488 by an 
independent testing agency. 

2. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-
resistant materials with clips or other devices for attaching hangers of type indicated, and 
capable of sustaining, without failure, a load equal to 10 times that imposed by 
construction as determined by testing according to ASTM E 1190 by an independent 
testing agency. 

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) in 
diameter. 

D. Flat Hangers:  Steel sheet, 1 by 3/16 inch (25 by 5 mm) by length indicated. 
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E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 
inch (1.34 mm) and minimum 1/2-inch- (13-mm-) wide flanges. 

F. Furring Channels (Furring Members): 

1. Cold-Rolled Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 
1/2-inch- (13-mm-) wide flanges, 3/4 inch (19 mm) deep. 

2. Steel Studs and Runners:  ASTM C 645. 
3. Dimpled Steel Studs and Runners:  ASTM C 645. 
4. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22 mm) deep. 
5. Resilient Furring Channels:  1/2-inch- (13-mm-) deep members designed to reduce 

sound transmission. 

G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Armstrong World Industries, Inc.; Drywall Grid Systems. 
b. Chicago Metallic Corporation; Drywall Grid System. 
c. USG Corporation; Drywall Suspension System. 

2.4 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding 
power, and other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls:  Provide one of the following: 

1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), 
nonperforated. 

2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 
penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel stud 
size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, cast-in anchors, and structural framing, for compliance with requirements and other 
conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

http://www.specagent.com/LookUp/?ulid=228&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814688&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814689&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814690&mf=04&&mf=04&src=wd
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3.2 PREPARATION 

A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and 
that hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction. 

B. Coordination with Sprayed Fire-Resistive Materials: 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling 
runners (tracks) to surfaces indicated to receive sprayed fire-resistive materials.  Where 
offset anchor plates are required, provide continuous plates fastened to building structure 
not more than 24 inches (610 mm) o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary 
for installation of non-load-bearing steel framing.  Do not reduce thickness of fire-resistive 
materials below that required for fire-resistance ratings indicated.  Protect adjacent fire-
resistive materials from damage. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754. 

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to 
framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members.  Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Single-Layer Application:  16 inches (406 mm) o.c. unless otherwise indicated. 
2. Multilayer Application:  16 inches (406 mm) o.c. unless otherwise indicated. 
3. Tile Backing Panels:  16 inches (406 mm)] o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 
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D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural 
supports or substrates above suspended ceilings except where partitions are indicated to 
terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above 
ceiling. 

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished 
assemblies. 

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

(13-mm) clearance from jamb stud to allow for installation of control joint in finished 
assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure. 

3. Other Framed Openings:  Frame openings other than door openings the same as 
required for door openings unless otherwise indicated.  Install framing below sills of 
openings to match framing required above door heads. 

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated. 

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated. 
6. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 
b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs.  On straight lengths of no fewer than two studs at ends of arcs, place studs 6 
inches (150 mm) o.c. 

E. Direct Furring: 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches (610 mm) o.c. 

F. Z-Furring Members: 

1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in 
place with Z-furring members spaced 24 inches (610 mm) o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall with 
concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners 
spaced 24 inches (610 mm) o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
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channel to web of attached channel.  At interior corners, space second member no more 
than 12 inches (305 mm) from corner and cut insulation to fit. 

G. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 
1/8 inch (3 mm) from the plane formed by faces of adjacent framing. 

3.5 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Hangers:  48 inches (1219 mm) o.c. 
2. Carrying Channels (Main Runners):  48 inches (1219 mm) o.c. 
3. Furring Channels (Furring Members):  16 inches (406 mm) o.c. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced installation standards. 

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, 
eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 

that extend through forms. 
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports. 

E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support. 
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F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track. 

G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 
mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes. 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 017423. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

 

END OF SECTION 092216 
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SECTION 09 29 00 - GYPSUM BOARD 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
gypsum board for the project.  The work performed under this Section consists of the provision 
of all plant, materials, labor and equipment and the like necessary and/or required for the 
complete execution of all gypsum board as required by this section, schedules, keynotes and 
drawings including, but not limited to the following.  

1. Interior gypsum board. 
2. Moisture resistant gypsum board (all wet locations and as tile backer) 
3. Trim. 

B. Related Requirements: 
1. Section 09 22 16 "Non-Structural Metal Framing" for non-structural framing and 

suspension systems that support gypsum board panels. 
 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance of Ceiling Suspension Systems:  Ceiling suspension systems and 
cantilevered ceiling soffits shall withstand the effects of gravity and seismic effects. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings for Gypsum Board Ceiling Systems:  Include reflected ceiling plans, drawn to 
scale, on which the following items are shown and coordinated with each other, and as 
reviewed by a qualified professional engineer using input from installers of the items involved:. 

1. Layout of all ceilings/soffits with dimensions based on as-built construction 
2. Gypsum board ceiling suspension-system members. 
3. Miscellaneous metal/steel framing sizing for soffits and cantilevers 
4. Method of attaching hangers to building structure. 
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a. Furnish layouts and sizing for cast-in-place anchors, clips, metal framing, 
miscellaneous steel shapes, and other ceiling attachment devices whose 
installation is specified in other Sections. 

5. Size and location of initial access modules for suspended gypsum board ceilings and 
soffits. 

6. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 
access panels, and special moldings. 

7. Minimum Drawing Scale: 1/8 inch = 1 foot (1:96) for layout drawings, 1 inch = 1 foot for 
detail drawings 

C. Evaluation Reports:  For each ceiling suspension system and anchor and fastener type, from 
ICC-ES. 

D. Field quality-control reports. 

E. Samples:  For the following products: 

1. Trim Accessories:  Full-size Sample in 12-inch- (300-mm-) long length for each trim 
accessory indicated. 

2. Textured Finishes: 12” x 12” sample for each textured finish indicated and on same 
backing indicated for Work. 

1.5 QUALITY ASSURANCE 

A. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft. (9 
sq. m) in surface area to demonstrate aesthetic effects and set quality standards for materials 
and execution. 

1. Install mockups for the following: 

a. Each level of gypsum board finish indicated for use in exposed locations. 
b. Each texture finish indicated. 

2. Apply or install final decoration indicated, including painting and wallcoverings, on 
exposed surfaces for review of mockups. 

3. Simulate finished lighting conditions for review of mockups. 
4. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack 
panels flat and supported on risers on a flat platform to prevent sagging. 
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1.7 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold 
damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

PART 2 - Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy 
surface contamination and discoloration PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency. 

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 90 and classified according 
to ASTM E 413 by an independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and 
that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. National Gypsum Company 
2. American Gypsum. 
3. CertainTeed Corp. 
4. Georgia-Pacific Gypsum LLC. 
5. Lafarge North America Inc. 
6. USG Corporation. 

B. Gypsum Wallboard:  ASTM C 1396/C 1396M. 

1. Thickness:  5/8 inch (12.7 mm). 
2. Long Edges:  Tapered. 

C. Gypsum Board, Type X:  ASTM C 1396/C 1396M. 

http://www.specagent.com/LookUp/?ulid=249&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792440&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792435&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792437&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792438&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792439&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792444&mf=04&&mf=04&src=wd
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1. Thickness:  5/8 inch (15.9 mm). 
2. Long Edges:  Tapered. 

D. Flexible Gypsum Board:  ASTM C 1396/C 1396M.  Manufactured to bend to fit radii and to be 
more flexible than standard regular-type gypsum board of same thickness. 

1. Thickness:  1/4 inch (6.4 mm). 
2. Long Edges:  Tapered. 

E. Gypsum Ceiling Board:  ASTM C 1396/C 1396M. 

1. Thickness:  1/2 inch (12.7 mm). 
2. Long Edges:  Tapered. 

A. Abuse-Resistant Gypsum Board:  ASTM C 1629/C 1629M. (At all whiteboard walls) 

 
1. Products Paper Faced, ASTM C 1396:  Subject to compliance with requirements, 

available products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. National Gypsum Company; Hi-Abuse XP. 

2. Products Glass-Mat Faced, ASTM C 1658:  Subject to compliance with requirements, 
available products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. National Gypsum Company; eXP Interior Extreme AR Gypsum Panel. 

3. Core:  5/8 inch (15.9 mm), Type X. 
4. Long Edges:  Tapered. 
5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274. 
6. Surface Abrasion Resistance: Level 3 in accordance with ASTM C 1629. 
7. Indentation Resistance: Level 1 in accordance with ASTM C 1629. 
8. Soft Body Impact Resistance: Level 2 in accordance with ASTM C 1629. 

B. Impact-Resistant Gypsum Board:  ASTM C 1629/C 1629M.  

1. Products Paper Faced, ASTM C 1396:  Subject to compliance with requirements, 
available products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. National Gypsum Company; Hi-Impact XP. 

2. Products Glass-Mat Faced, ASTM C 1658:  Subject to compliance with requirements, 
available products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Georgia-Pacific Gypsum LLC; DensArmor Plus Impact-Resistant Interior Panel. 
b. National Gypsum Company; eXP Interior Extreme IR Gypsum Panel. 

3. Core:  5/8 inch (15.9 mm), Type X. 
4. Long Edges:  Tapered. 
5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274. 
6. Surface Abrasion Resistance: Level 3 in accordance with ASTM C 1629. 
7. Indentation Resistance: Level 1 in accordance with ASTM C 1629. 
8. Soft Body Impact Resistance: Level 3 in accordance with ASTM C 1629. 
9. Hard Body Impact Resistance: Level 2 in accordance with ASTM C 1629. 

http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814782&mf=04&&mf=04&src=wd
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C. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396/C 1396M.  With moisture- and 
mold-resistant core and paper surfaces.  (At all bathroom locations) 

1. Core:  5/8 inch (15.9 mm), Type X. 
2. Long Edges:  Tapered. 
3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

D. Glass-Mat Interior Gypsum Board:  ASTM C 1658/C 1658M.  With fiberglass mat laminated to 
both sides.  Specifically designed for interior use, where indicated on Drawings. Retain 
"Products" Subparagraph and list of manufacturers and products below to require specific 
products or a comparable product from other manufacturers. (At all plumbing walls, with or 
without tile) 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Georgia-Pacific Gypsum LLC; DensArmor Plus. 
b. National Gypsum Company; eXP Interior Extreme. 

2. Core:  5/8 inch, Type X. 
3. Long Edges:  Tapered. 
4. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

2.4 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized steel sheet. 

2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. L-Bead:  L-shaped; exposed long flange receives joint compound. 
e. U-Bead:  J-shaped; exposed short flange does not receive joint compound. 
f. Expansion (control) joint. 
g. Curved-Edge Cornerbead:  With notched or flexible flanges. 

2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board:  Paper. 
2. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh. 

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814782&mf=04&&mf=04&src=wd
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1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, 
use setting-type taping compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 
trim flanges, use setting-type taping compound. 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 
5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound. 

2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations. 

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum 
panels to continuous substrate. 

1. Laminating adhesive shall have a VOC content of 50 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 
0.033 to 0.112 inch (0.84 to 2.84 mm) thick. 

D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 
wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly. 

E. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C 834.  Product effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90. 

1. Products:  Subject to compliance with requirements, provide product by one of the 
following: 

a. Accumetric LLC; BOSS 824 Acoustical Sound Sealant. 
b. Grabber Construction Products; Acoustical Sealant GSC. 
c. Pecora Corporation 
d. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant. 
e. USG Corporation; SHEETROCK Acoustical Sealant. 

2. Acoustical joint sealant shall have a VOC content of 250 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

F. Thermal Insulation:  As specified in Section 07 21 00 "Thermal Insulation." 

http://www.specagent.com/LookUp/?ulid=261&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814800&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814801&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814802&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814803&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814804&mf=04&&mf=04&src=wd
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G. Vapor Retarder:  As specified in Section 07 21 00 "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer 
present, for compliance with requirements and other conditions affecting performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840 and Gypsum Association GA 214-10. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent 
panels not less than one framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where intermediate 
supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered 
edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not 
make joints other than control joints at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, 
etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) 
in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 
1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these 
locations and trim edges with edge trim where edges of panels are exposed.  Seal joints 
between edges and abutting structural surfaces with acoustical sealant. 
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H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached 
to open (unsupported) edges of stud flanges first. 

I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both 
faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with 
manufacturer's written recommendations for locating edge trim and closing off sound-flanking 
paths around or through assemblies, including sealing partitions above acoustical ceilings. 

J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily 
installed after panels have been installed on one side. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type:   As indicated on Drawings. 
2. Type X:  As indicated on Drawings and at all fire rated assemblies. 
3. Flexible Type:  As indicated on Drawings. 
4. Ceiling Type:  As indicated on Drawings. 
5. Abuse-Resistant Type:  At interior of exterior walls and whiteboard walls. 
6. Impact-Resistant Type:  At lobbies, entries and corridors 
7. Moisture- and Mold-Resistant Type:  As indicated on Drawings and at all wet areas and 

as tile backer. 
8. Glass-Mat Interior Type:  At all plumbing wall with or without tile. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to greatest 
extent possible and at right angles to framing unless otherwise indicated. 

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize end 
joints. 

a. Stagger abutting end joints not less than one framing member in alternate courses 
of panels. 

b. At stairwells and other high walls, install panels horizontally unless otherwise 
indicated or required by fire-resistance-rated assembly. 

3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end 
joints.  Locate edge joints over furring members. 

4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

C. Multilayer Application: 

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to 
framing members and offset face-layer joints one framing member, 16 inches (400 mm) 
minimum, from parallel base-layer joints, unless otherwise indicated or required by fire-
resistance-rated assembly. 
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2. On partitions/walls, apply gypsum board indicated for base layers and face layers 
vertically (parallel to framing) with joints of base layers located over stud or furring 
member and face-layer joints offset at least one stud or furring member with base-layer 
joints, unless otherwise indicated or required by fire-resistance-rated assembly.  Stagger 
joints on opposite sides of partitions. 

3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer 
either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical 
joints offset at least one furring member.  Locate edge joints of base layer over furring 
members. 

4. Fastening Methods:  Fasten base layers and face layers separately to supports with 
screws. 

D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate 
(other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum 
board manufacturer's written recommendations and temporarily brace or fasten gypsum panels 
until fastening adhesive has set. 

E. Curved Surfaces: 

1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, 
across curved surface plus 12-inch- (300-mm-) long straight sections at ends of curves 
and tangent to them. 

2. For double-layer construction, fasten base layer to studs with screws 16 inches (400 mm) 
o.c.  Center gypsum board face layer over joints in base layer, and fasten to studs with 
screws spaced 12 inches (300 mm) o.c. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints:  Install control joints at locations indicated on Drawings and according to 
ASTM C 840 and in specific locations approved by Architect for visual effect. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners unless otherwise indicated. 
2. Bullnose Bead:  Use at outside corners. 
3. LC-Bead:  Use at exposed panel edges. 
4. L-Bead:  Use where indicated. 
5. U-Bead:  Use at exposed panel edges and where indicated. 
6. Curved-Edge Cornerbead:  Use at curved openings. 

3.5 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, 
fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces 
for decoration.  Promptly remove residual joint compound from adjacent surfaces. 
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B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to 
ASTM C 840 and Gypsum Association GA 214-10: 

1. Level 1:   

a. All joints and interior angles shall have tape set in joint compound.  Surface shall 
be free of excess joint compound.  Minor tool marks and ridges are acceptable:   

1) At ceiling plenum areas, concealed areas, behind metal lockers, behind 
built-in millwork, and where indicated. 

2. Level 2:   

a. All joints and interior angles shall have tape embedded in joint compound and 
wiped with joint knife leaving a thin coating of joint compound over all joints and 
interior angles.  Fastener heads and accessories shall be covered with a coat of 
joint compound.  Surface shall be free of excess joint compound.  Minor tools 
marks and ridges are acceptable.  Joint compound applied over the body of the 
tape at the time of tape embedment shall be considered a separate coat of joint 
compound and shall satisfy the conditions of this level:   

1) At gypsum panels that are substrate for tile or acoustical tile, and where 
indicated on Drawings. 

3. Level 3:  

a. All joints and interior angles shall have tape embedded in joint compound and shall 
be immediately wiped with joint knife leaving a thin coating of joint compound over 
all joints and interior angles.  One additional coat of joint compound shall be 
applied over all joints and interior angles.  Fastener heads and accessories shall 
be covered with two separate coats of joint compound.  All joint compound shall be 
smooth and free of tool marks and ridges:    

1) At panel surfaces receiving medium- or heavy-textured finishes before 
painting, or heavy wallcoverings where lighting conditions are not critical, 
and where indicated on Drawings. 

4. Level 4:  

a. All joints and interior angles shall have tape embedded in joint compound and shall 
be immediately wiped with joint knife leaving a thin coating of joint compound over 
all joints and interior angles.  Two separate coats of joint compound shall be 
applied over all flat joints and one separate coat of joint compound shall be applied 
over interior angles.  Fastener heads and accessories shall be covered with three 
separate coats of joint compound.  All joint compound shall be smooth and free of 
tool marks and ridges. Prepared surfaces shall be coated with drywall primer prior 
to application of final finishes:   
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1) At panel surfaces receiving light-textured finishes, wallcoverings, and flat 
paints, and at panel surfaces that will be exposed to view unless otherwise 
indicated.  This is generally the standard exposed finish, unless noted 
otherwise. Not recommended where glossy or semi-glass enamel paints are 
specified. 

b. Primer and its application to surfaces are specified in other Section 099123 
“Painting.” 

5. Level 5:  

a. All joints and interior angles shall have tape embedded in joint compound and shall 
be immediately wiped with joint knife leaving a thin coating of joint compound over 
all joints and interior angles.  Two separate coats of joint compound shall be 
applied over all flat joints and one separate coat of joint compound shall be applied 
over interior angles.  Fastener heads and accessories shall be covered with three 
separate coats of joint compound.  A thin skim coat of joint compound trowel 
applied, or a material manufactured especially for this purpose and applied in 
accordance with manufacturer’s recommendations, applied to entire surface. The 
surface shall be smooth and free of tool marks and ridges. Prepared surfaces shall 
be coated with drywall primer prior to application of final finishes:   

1) At panel surfaces receiving gloss and semigloss enamels and other 
surfaces subject to severe lighting, and where indicated on Drawings. 

b. Primer and its application to surfaces are specified in other Section 099123 
“Painting.” 

3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other 
non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall 
application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited to, 
discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 
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1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 

 

 

END OF SECTION 09 29 00 
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SECTION 09 30 13 - CERAMIC TILE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Ceramic tile. 
2. Porcelain tile. 
3. Stone thresholds installed as part of tile installations. 

B. Related Sections include the following: 
1. Division 9 Section "Gypsum Board Assemblies" for glass mat, water resistant gypsum 

backing board installed in gypsum wallboard assemblies. 

1.3 PERFORMANCE REQUIREMENTS 

A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the 
following values as determined by testing identical products per ASTM C 1028: 
1. Level Surfaces:  Minimum 0.6. 

B. Load-Bearing Performance:  For ceramic tile installed on walkway surfaces, provide installations 
rated for the following load-bearing performance level based on testing assemblies according to 
ASTM C 627 that are representative of those indicated for this Project: 
1. Moderate:  Passes cycles 1 through 10. 

1.4 SUBMITTALS 

A. Product Data:  For each type of tile, mortar, grout, and other products specified. 

B. Shop Drawings:  For the following: 
1. Tile patterns and locations. 
2. Widths, details, and locations of expansion, contraction, control, and isolation joints in tile 

substrates and finished tile surfaces. 

C. Tile Samples for Initial Selection:  Manufacturer's color charts consisting of actual tiles or 
sections of tiles showing the full range of colors, textures, and patterns available for each type 
and composition of tile indicated.  Include Samples of accessories involving color selection. 
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D. Samples for Verification:  Of each item listed below, prepared on Samples of size and 
construction indicated.  Where products involve normal color and texture variations, include 
Sample sets showing the full range of variations expected. 
1. Each type and composition of tile and for each color and texture required, at least 12 

inches square, mounted on braced cementitious backer units, and with grouted joints 
using product complying with specified requirements and approved for completed work in 
color or colors selected by Architect. 

2. Full-size units of each type of trim and accessory for each color required. 
3. Stone thresholds in 6-inch lengths. 

E. Product Certificates:  Signed by manufacturers certifying that the products furnished comply 
with requirements. 

F. Qualification Data:  For firms and persons specified in the "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include lists of completed projects with project 
names and addresses, names of architects and owners, and other information specified. 

G. Setting Material Test Reports:  Indicate and interpret test results for compliance of tile-setting 
and -grouting products with specified requirements. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer who has completed tile installations 
similar in material, design, and extent to that indicated for this Project and with a record of 
successful in-service performance. 

B. Source Limitations for Tile:  Obtain each color, grade, finish, type, composition, and variety of 
tile from one source with resources to provide products from the same production run for each 
contiguous area of consistent quality in appearance and physical properties without delaying the 
Work. 

C. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality 
for each mortar, adhesive, and grout component from a single manufacturer and each 
aggregate from one source or producer. 

D. Source Limitations for Other Products:  Obtain each of the following products specified in this 
Section from one source and by a single manufacturer for each product: 
1. Stone thresholds. 
2. Joint sealants. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and labels 
intact until time of use.  Comply with requirement of ANSI A137.1 for labeling sealed tile 
packages. 

B. Prevent damage or contamination to materials by water, freezing, foreign matter, and other 
causes. 
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C. Handle tile with temporary protective coating on exposed surfaces to prevent coated surfaces 
from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, 
remove coating from bonding surfaces before setting tile. 

 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install tile until construction in spaces is completed and 
ambient temperature and humidity conditions are being maintained to comply with referenced 
standards and manufacturer's written instructions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Tile Products: 

a. American Olean Tile Company. 
b. Crossville Tile 
c. ProSpec LLC. 
d. Dal-Tile Corporation. 
e. Emser Tile 
f. Stone Source 
g. Horizon Tile 

B. Tile-Setting and -Grouting Materials: 
a. American Olean Tile Company. 
b. ProSpec LLC. 
c. Bostik. 
d. Dal-Tile Corporation. 
e. Laticrete International, Inc. 
f. Mapei Corporation. 

2.2 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1, "Specifications for 
Ceramic Tile," for types, compositions, and other characteristics indicated. 
1. Provide tile complying with Standard Grade requirements, unless otherwise indicated. 

B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI 
standards referenced in "Setting Materials" and "Grouting Materials" articles. 

C. Colors, Textures, and Patterns:  Where manufacturer's standard products are indicated for tile, 
grout, and other products requiring selection of colors, surface textures, patterns, and other 
appearance characteristics, provide specific products or materials complying with the following 
requirements: 
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1. See Finish Schedule for exact tile product information. 

D. Factory Blending:  For tile exhibiting color variations within the ranges selected during Sample 
submittals, blend tile in the factory and package so tile units taken from one package show the 
same range in colors as those taken from other packages and match approved Samples. 

E. Mounting:  Where factory-mounted tile is required, provide back- or edge-mounted tile 
assemblies as standard with manufacturer, unless another mounting method is indicated. 
1. Where tile is indicated for installation in wet areas, do not use back- or edge-mounted tile 

assemblies unless tile manufacturer specifies in writing that this type of mounting is 
suitable for these kinds of installations and has a record of successful in-service 
performance. 

2.3 WALL TILE 

A. Porcelain Wall Tile Basis of Design: Crossville “Alaska” & Dal-Tile “Color Wave” tile complying 
with the following requirements: 
 
1. Composition:  Porcelain. 
2. Module Size:  Varies. Refer to Finish Schedule 
3. Thickness:  5/16 inch. 
4. Colors:  As noted on finish schedule. 
5. Pattern and Borders:  Contrasting color patterns and borders as directed by the Architect 
 

 

B. Trim Units:  Provide tile trim units to match color and characteristics of adjoining flat tile and to 
comply with the following requirements: 
1. Size:  As indicated, coordinated with sizes and coursing of adjoining flat tile where 

applicable. 
2. Shapes:  As follows, selected from manufacturer's standard shapes: 

a. Round Incorner Base for Thin-Set Mortar Installations:  Coved. 
b. 2x8 bullnose where specified on Finish Schedule. 
c. Wainscot Cap for Thin-Set Mortar Installations:  Stainless steel trim. 
d. External Corners for Thin-Set Mortar Installations:  Stainless steel trim. 
e. Internal Corners:  Field-butted square corners, except with coved base and cap 

angle pieces designed to member with stretcher shapes. 

2.4 STONE THRESHOLDS 

A. General:  Provide stone thresholds that are uniform in color and finish, fabricated to sizes and 
profiles indicated to provide transition between tile surfaces and adjoining finished floor 
surfaces. 
1. Fabricate thresholds to heights indicated, but not more than 1/2 inch above adjoining 

finished floor surfaces, with transition edges beveled on a slope of no greater than 1:2. 

B. Marble Thresholds:  Provide marble thresholds complying with ASTM C 503 requirements for 
exterior use and with a minimum abrasive-hardness value of 10 per ASTM C 241. 
1. As selected from manufacturer’s standard colors and finishes. 
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2.5 SETTING MATERIALS 

A. Organic Adhesive:  ANSI A136.1, Type I as recommended by manufacturer. 

B. Tile Setting Adhesive:  Elastomeric, waterproof, liquid applied. 

2.6 GROUTING MATERIALS 

A. Dry-Set Grout:  ANSI A118.6, color as selected from the manufacturer’s standard range of 
colors. 

2.7 ELASTOMERIC SEALANTS 

A. General:  Provide manufacturer's standard chemically curing, elastomeric sealants of base 
polymer and characteristics indicated that comply with applicable requirements of Division 7 
Section "Joint Sealants." 

B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed 
joints, unless otherwise indicated. 

C. Walls:  One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; 
Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; 
formulated with fungicide, intended for sealing interior ceramic tile joints and other nonporous 
substrates that are subject to in-service exposures of high humidity and temperature extremes. 

D. Floors:  Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; 
Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O. 

E. Available Products:  Subject to compliance with requirements, products which may be 
incorporated into the Work include, but are not limited to, the following: 
1. One-Part, Mildew-Resistant Silicone Sealants: 

a. Dow Corning 786; Dow Corning Corporation. 
b. Sanitary 1700; GE Silicones. 
c. Pecora 898 Sanitary Silicone Sealant; Pecora Corp. 
d. Rhodorsil 6B White; Rhone-Poulenc, Inc. 
e. Tremsil 600 White; Tremco, Inc. 

2. Multipart, Pourable Urethane Sealants: 
a. Chem-Calk 550; Bostik. 
b. Vulkem 245; Mameco International, Inc. 
c. NR-200 Urexpan; Pecora Corp. 
d. THC-900; Tremco, Inc. 

2.8 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland-cement-based 
formulation provided or approved by manufacturer of tile-setting materials for installations 
indicated. 
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B. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and 
grout surfaces, specifically approved for materials and installations indicated by tile and grout 
manufacturers. 

2.9 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout 
manufacturers' written instructions. 

B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and 
other procedures to produce mortars and grouts of uniform quality with optimum performance 
characteristics for installations indicated. 

2.10 FINISHING AND EDGE PROTECTION FOR WALLS 

A. Install stainless steel edge trim at horizontal and vertical corners of tile installations. Profiles for 
each location to be selected by Architect. 

B. Basis of Design: Schluter Systems, Plattsburgh, N.Y. 
1. Bullnose 
2. Straight profile with anchoring leg 
3. Rounded outer corner with anchoring leg 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of installed tile. 
1. Verify that substrates for setting tile are firm; dry; clean; free from oil, waxy films, and 

curing compounds; and within flatness tolerances required by referenced ANSI A108 
series of tile installation standards for installations indicated. 

2. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical 
units of work, and similar items located in or behind tile has been completed before 
installing tile. 

3. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if 
not coordinated, adjust latter in consultation with Architect. 

B. Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 
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A. Remove coatings, including curing compounds, and other substances that contain soap, wax, 
oil, or silicone and are incompatible with tile-setting materials by using a terrazzo or concrete 
grinder, a drum sander, or a polishing machine equipped with a heavy-duty wire brush. 

B. Provide concrete substrates for tile floors installed with dry-set or latex-portland cement mortars 
that comply with flatness tolerances specified in referenced ANSI A108 series of tile installation 
standards for installations indicated. 
1. Use trowelable leveling and patching compounds per tile-setting material manufacturer's 

written instructions to fill cracks, holes, and depressions. 
2. Remove protrusions, bumps, and ridges by sanding or grinding. 

C. Blending:  For tile exhibiting color variations within the ranges selected during Sample 
submittals, verify that tile has been blended in the factory and packaged so tile units taken from 
one package show the same range in colors as those taken from other packages and match 
approved Samples.  If not factory blended, either return to manufacturer or blend tiles at Project 
site before installing. 

3.3 INSTALLATION, GENERAL 

A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 series of tile installation 
standards in "Specifications for Installation of Ceramic Tile" that apply to types of setting and 
grouting materials and to methods indicated. 

B. TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation."  Comply with 
required TCA installation methods. 

C. Extend tile work into recesses and under or behind equipment and fixtures to form a complete 
covering without interruptions, unless otherwise indicated.  Terminate work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments. 

D. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 
visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight 
aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other penetrations so 
plates, collars, or covers overlap tile. 

E. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when adjoining 
tiles on floor, base, walls, and trim are the same size.  Lay out tile work and center tile fields in 
both directions in each space or on each wall area.  Adjust to minimize tile cutting.  Provide 
uniform joint widths, unless otherwise indicated. 
1. For tile mounted in sheets (if any), make joints between tile sheets the same width as 

joints within tile sheets so joints between sheets are not apparent in finished work. 

F. Lay out tile wainscots to next full tile beyond dimensions indicated. 

G. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated during installation of setting materials, mortar 
beds, and tile.  Do not saw-cut joints after installing tiles. 
1. Locate joints in tile surfaces directly above joints in concrete substrates. 

H. Grout tile to comply with the requirements of the following tile installation standards: 
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1. For ceramic tile grouts (sand-portland cement, dry-set, commercial portland cement, and 
latex-portland cement grouts), comply with ANSI A108.10. 

3.4 WALL TILE INSTALLATION 

A. Install types of tile designated for wall installations to comply with TCA installation methods and 
ANSI setting-bed standards. 

B. Joint Widths:  Install tile on walls with the following joint widths: 
1. Ceramic Mosaic Tile:  1/16 inch. 
2. Wall Tile:  1/16 inch. 

 

3.5 EDGE PROTECTION INSTALLATION FOR WALLS 

A. Install as per manufacturer’s instructions as an integral component during wall tile installation. 

3.6 CLEANING AND PROTECTING 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are 
free of foreign matter. 
1. Remove latex-portland cement grout residue from tile as soon as possible. 
2. Unglazed tile may be cleaned with acid solutions only when permitted by tile and grout 

manufacturer's written instructions, but no sooner than 10 days after installation.  Protect 
metal surfaces, cast iron, and vitreous plumbing fixtures from effects of acid cleaning.  
Flush surface with clean water before and after cleaning. 

B. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, broken, 
unbonded, and otherwise defective tile work. 

C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer that ensure tile is without damage or deterioration at the time of Substantial 
Completion. 
1. When recommended by tile manufacturer, apply a protective coat of neutral protective 

cleaner to completed tile walls and floors.  Protect installed tile work with kraft paper or 
other heavy covering during construction period to prevent staining, damage, and wear. 

2. Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting is 
completed. 

D. Before final inspection, remove any cleaner from tile surfaces. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 
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2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 

 

END OF SECTION 09 30 13 
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PART 1 - GENERAL 
1.1 RELATED DOCUMENTS 

Drawings and general conditions of Contract, including General and Supplementary Conditions and Divi-
sions-1 Specification sections apply to work of this section. 

 
1.2 SUMMARY 

A. Section Includes 
 1. Acoustical ceiling panels 
 2. Exposed grid suspension system 
 3. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings 
 4. Perimeter Trim 

B. Related Selections 
 1. Section 09 51 00 - Acoustical Ceilings  
 2. Section 09 53 00 - Acoustical Ceiling Suspension Assemblies 
 3. Section 09 20 00 - Plaster and Gypsum Board 
 4. Section 02 42 00 - Removal and Salvage of Construction Materials 
 5. Divisions 23 - HVAC Air Distribution 
 7. Division 26 - Electrical  

C. Alternates 
1.   Prior Approval: Unless otherwise provided for in the Contract documents, proposed product 
substitutions may be submitted no later than TEN (10) working days prior to the date estab-
lished for receipt of bids.  Acceptability of a proposed substitution is contingent upon the Archi-
tect's review of the proposal for acceptability and approved products will be set forth by the Ad-
denda.  If included in a Bid are substitute products that have not been approved by Addenda, 
the specified products shall be provided without additional compensation. 
2. Submittals that do not provide adequate data for the product evaluation will not be consid-
ered.  The proposed substitution must meet all requirements of this  section, including but not 
necessarily limited to, the following: Single source  materials suppliers (if specified in Section 
1.5); Underwriters' Laboratories  Classified Acoustical performance; Panel design, size, com-
position, color, and finish; Suspension system component profiles and sizes; Compliance with 
the referenced standards. 

 
1.3 REFERENCES 

A. American Society for Testing and Materials (ASTM): 
1. ASTM A 1008 Standard Specification for Steel, Sheet, Cold Rolled, Carbon, Struc-

tural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formabil-
ity 

2. ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire 
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3. ASTM A 653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by 
the Hot-Dip Process  

4. ASTM C 423 Sound Absorption and Sound Absorption Coefficients by the Reverber-
ation Room Method 

5. ASTM C 635 Standard Specification for Metal Suspension Systems for Acoustical 
Tile and Lay-in Panel Ceilings 

6. ASTM C 636 Recommended Practice for Installation of Metal Ceiling Suspension 
Systems for Acoustical Tile and Lay-in Panels 

7. ASTM D 3273 Standard Test Method for Resistance to Growth of Mold on the Sur-
face of Interior Coatings in an Environmental Chamber  

8. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building 
Materials 

9. ASTM E 119 Standard Test Methods for Fire Tests of Building Construction and Ma-
terial 

A. Armstrong Fire Guard Products 
10. ASTM E 580 Installation of Metal Suspension Systems in Areas Requiring Moderate 

Seismic Restraint 
11. ASTM E 1111 Standard Test Method for Measuring the Interzone Attenuation of 

Ceilings Systems 
12. ASTM E 1414 Standard Test Method for Airborne Sound Attenuation Between 

Rooms Sharing a Common Ceiling Plenum  
13. ASTM E 1264 Classification for Acoustical Ceiling Products 

B. International Building Code 

C. ASHRAE Standard 62.1-2004, Ventilation for Acceptable Indoor Air Quality 

D. NFPA 70 National Electrical Code 

E. ASCE 7 American Society of Civil Engineers, Minimum Design Loads for Buildings and Other Struc-
tures 

F. International Code Council-Evaluation Services - AC 156 Acceptance Criteria for Seismic Qualification 
Testing of Non-structural Components 

G. International Code Council-Evaluation Services Report - Seismic Engineer Report 

 1. ESR 1308 - Armstrong Suspension Systems  

H. International Association of Plumbing and Mechanical Officials - Seismic Engineer Report 

 1. 0244 - Armstrong Single Span Suspension System 

I. California Department of Public Health CDPH/EHLB Emission Standard Method Version 1.1 2010 
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J. LEED - Leadership in Energy and Environmental Design is a set of rating systems for the design, con-
struction, operation, and maintenance of green buildings 

 
1.4 SYSTEM DESCRIPTION  

Continuous/Wall-to-Wall 

 
1.5 SUBMITTALS 

 A. Product Data: Submit manufacturer's technical data for each type of acoustical ceiling unit 
and suspension system required. 

 B. Samples: Minimum 6 inch x 6 inch samples of specified acoustical panel; 8 inch long sam-
ples of exposed wall molding and suspension system, including main runner and 4 foot cross 
tees. 

 C. Shop Drawings: Layout and details of acoustical ceilings show locations of items that are to 
be coordinated with or supported by the ceilings. 

 D. Certifications: Manufacturer's certifications that products comply with specified requirements, 
including laboratory reports showing compliance with specified tests and standards.  For acousti-
cal performance, each carton of material must carry an approved independent laboratory classifi-
cation of NRC, CAC, and AC. 

 E. If the material supplied by the acoustical subcontractor does not have an Underwriter's La-
boratory classification of acoustical performance on every carton, subcontractor shall be required 
to send material from every production run appearing on the job to an independent or NVLAP ap-
proved laboratory for testing, at the architect's or owner's discretion.  All products not conforming 
to manufacturer's current published values must be removed, disposed of and replaced with 
complying product at the expense of the Contractor performing the work. 

 
1.6 QUALITY ASSURANCE 

A. Single-Source Responsibility: Provide acoustical panel units and grid components by a single manu-
facturer. 

 1. Fire Performance Characteristics: Identify acoustical ceiling components with appropriate 
markings of applicable testing and inspecting organization. 

 2. Surface Burning Characteristics:  As follows, tested per ASTM E 84 and complying with 
ASTM E 1264 Classification. 

 3. Fire Resistance: As follows tested per ASTM E119 and listed in the appropriate floor or roof 
design in the Underwriters Laboratories Fire Resistance Directory 
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B. Acoustical Panels: As with other architectural features located at the ceiling, may obstruct or skew the 
planned fire sprinkler water distribution pattern through possibly delay or accelerate the activation of the 
sprinkler or fire detection systems by channeling heat from a fire either toward or away from the device. 
Designers and installers are advised to consult a fire protection engineer, NFPA 13, or their local codes 
for guidance where automatic fire detection and suppression systems are present. 

C. Coordination of Work: Coordinate acoustical ceiling work with installers of related work including, but 
not limited to building insulation, gypsum board, light fixtures, mechanical systems, electrical systems, 
and sprinklers. 

 
1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver acoustical ceiling units to project site in original, unopened packages and store them in a 
fully enclosed space where they will be protected against damage from moisture, direct sunlight, sur-
face contamination, and other causes. 

B. Before installing acoustical ceiling units, permit them to reach room temperature and a stabilized 
moisture content. 

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaged units in any way. 

 
1.8 PROJECT CONDITIONS 

A. Space Enclosure:  
 HumiGuard Plus Ceilings: Building areas to receive ceilings shall be free of construction dust 
and debris. Products with HumiGuard Plus performance and hot dipped galvanized steel, aluminum or 
stainless steel  suspension systems can be installed up to 120°F (49°C) and in spaces before the building 
is enclosed, where  HVAC systems are cycled or not operating. Cannot be used in exterior applications 
where standing water is present or where moisture will come in direct contact with the ceiling. 
 
1.9 ALTERNATE CONSTRUCTION WASTE DISPOSAL 

A. Ceiling material being reclaimed must be kept dry and free from debris 

B. Contact the Armstrong Recycle Center a consultant will verify the condition of the material and that it 
meets the Armstrong requirements for recycling. The Armstrong consultant with provide assistance to 
facilitate the recycling of the ceiling. 
 
1.10 WARRANTY 

A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair or re-
place panels that fail within the warranty period.  Failures include, but are not limited to the following: 

 1. Acoustical Panels:  Sagging and warping 
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 2. Grid System:  Rusting and manufacturer's defects 

B. Warranty Period: 

 1. Acoustical panels: Ten (10) years from date of substantial completion. 

 2. Grid: Ten (10) years from date of substantial completion. 

 3. Acoustical panels and grid systems with HumiGuard Plus or HumiGuard Max performance 
supplied by one source manufacturer is Thirty (30) years from date of substantial completion. 

C. The Warranty shall not deprive the Owner of other rights the Owner may have under other provisions 
of the Contract Documents and will be in addition to and run concurrent with other warranties made by 
the Contractor under the requirements of the Contract Documents. 

 
1.11 MAINTENANCE 

A. Extra Materials: Deliver extra materials to Owner.  Furnish extra materials described below that match 
products installed.  Packaged with protective covering for storage and identified with appropriate labels. 

 1. Acoustical Ceiling Units:  Furnish quality of full-size units equal to 5.0 percent of amount in-
stalled. 

 2. Exposed Suspension System Components:  Furnish quantity of each exposed suspension 
component equal to 2.0 percent of amount installed. 
 
PART 2 - PRODUCTS 
2.1 MANUFACTURERS 

A. Ceiling Panels: 
 1. Hunter Douglas Woodwright Linear Box Series  

B.   Suspension Systems: 
 1. Armstrong World Industries, Inc. 

C: Perimeter Systems 
 1. Armstrong World Industries, Inc. 
 
2.2.1 ACOUSTICAL CEILING UNITS 

A. Acoustical Panels Type AP 
 1. Surface Texture: Fine  
 2. Composition: Fiberglass  
 3. Color: Per Drawings 
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 4. Size: Per drawings 
 5. Noise Reduction Coefficient(NRC): ASTM C 423; Classified with UL label on product carton 
0.95.  
 6. Ceiling Attenuation Class (CAC) :  
 7. Sabin: N/A 
 8. Articulation Class (AC): ASTM E 1111; 190  
 9. Flame Spread: ASTM E 1264; Class A (UL)  
 10. Dimensional Stability: HumiGuard Plus 
 11. Recycle Content: Post-Consumer - 12% Pre-Consumer Waste - 59%,  if possible. 
 

2.3.1 METAL SUSPENSION SYSTEMS 

A. Components: Main beams and cross tees, base metal and end detail, fabricated from commercial 
quality hot dipped galvanized steel complying with ASTM A 653.  Main beams and cross tees are double-
web steel construction with exposed flange design.  Exposed surfaces chemically cleansed, capping pre-
finished galvanized steel in baked polyester paint.  Main beams and cross tees shall have rotary stitching. 
  a. Structural Classification:  ASTM C 635 Intermediate Duty  
  b. Color: White and match the actual color of the selected ceiling tile, unless noted 
otherwise. 
  c. Acceptable Product: Suprafine XL 9/16" Exposed Tee as manufactured by Arm-
strong World Industries 

B. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct Hung 
unless otherwise indicated. 

C. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield stress load 
of at least time three design load, but not less than 12 gauge. 

D. Edge Moldings and Trim 
 
PART 3 - EXECUTION 
3.1 EXAMINATION 

A. Do not proceed with installation until all wet work such as concrete, terrazzo, plastering and painting 
has been completed and thoroughly dried out, unless expressly permitted by manufacturer's printed rec-
ommendations.  (Exception: HumiGuard Max Ceilings) 
3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical units to balance border widths at opposite 
edges of each ceiling.  Avoid use of less than half width units at borders, and comply with reflected ceiling 
plans.  Coordinate panel layout with mechanical and electrical fixtures. 

B. Coordination: Furnish layouts for preset inserts, clips, and other ceiling anchors whose installation is 
specified in other sections. 

 1. Furnish concrete inserts and similar devices to other trades for installation well in advance of 
time needed for coordination of other work. 
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3.3 INSTALLATION 

A. Follow manufacturer installation instructions. 

B. Install suspension system and panels in accordance with the manufacturer's instructions, and in com-
pliance with ASTM C 636 and with the authorities having jurisdiction. 

C. Suspend main beam from overhead construction with hanger wires spaced 4-0 on center along the 
length of the main runner.  Install hanger wires plumb and straight. 

D. Install wall moldings at intersection of suspended ceiling and vertical surfaces.  Miter corners where 
wall moldings intersect or install corner caps. 

E. For reveal edge panels:  Cut and reveal or rabbet edges of ceiling panels at border areas and vertical 
surfaces. 

F. Install acoustical panels in coordination with suspended system, with edges resting on flanges of main 
runner and cross tees.  Cut and fit panels neatly against abutting surfaces.  Support edges by wall mold-
ings. 

 
3.4 ADJUSTING AND CLEANING 

A. Replace damaged and broken panels. 

B. Clean exposed surfaces of acoustical ceilings, including trim, edge moldings, and suspension mem-
bers.  Comply with manufacturer's instructions for cleaning and touch up of minor finish damage.  Re-
move any ceiling products that cannot be successfully cleaned and or repaired. Replace with attic stock 
or new product to eliminate evidence of damage. 

C. Before disposing of ceilings, contact the Armstrong Recycling Center at 877-276-7876, select option 
#1 then #8 to review with a consultant the condition and location of building where the ceilings will be re-
moved. The consultant will verify the condition of the material and that it meets the Armstrong require-
ments for recycling. The Armstrong consultant with provide assistance to facilitate the recycle of the ceil-
ing.  
 
 

 

END OF SECTION 09 50 00 
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SECTION 09 51 23 - ACOUSTICAL CEILING TILES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
continuous/wall-to-wall acoustical tile ceilings for the project.  The work performed under this 
Section consists of the provision of all plant, materials, labor and equipment and the like 
necessary and/or required for the complete execution of all acoustical tile ceilings as required by 
the this section, schedules, keynotes and drawings, including, but not limited to the following: 

1. Acoustical tiles for ceilings. 
2. Exposed grid suspension systems. 
3. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings. 
4. Perimeter trim 

1.3 PRE-INSTALLATION MEETINGS 

A. Pre-installation Conference:  Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples:  For each exposed product and for each color and texture specified, 6-inches- (150-
mm-) in size. 

C. Samples for Initial Selection:  For components with factory-applied color finishes. 

D. Samples for Verification:  For each component indicated and for each exposed finish required, 
prepared on Samples of size indicated below. 

1. Acoustical Tile:  Set of full-size Samples of each type, color, pattern, and texture. 
2. Concealed Suspension-System Members:  6-inch- (150-mm-) long Sample of each type. 
3. Exposed Moldings and Trim:  Set of 6-inch- (150-mm-) long Samples of each type and 

color. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of the items involved: 

1. Ceiling suspension-system members. 
2. Method of attaching hangers to building structure. 

a. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment 
devices whose installation is specified in other Sections. 

3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 
5. Minimum Drawing Scale:  1/8 inch = 1 foot (1:96). 

B. Qualification Data:  For testing agency. 

C. Product Test Reports:  For each acoustical tile ceiling, for tests performed by manufacturer and 
witnessed by a qualified testing agency. 

D. Evaluation Reports:  For each acoustical tile ceiling suspension system and anchor and 
fastener type, from ICC-ES. 

E. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For finishes to include in maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Units:  Full-size tiles equal to 2 percent of quantity installed. 
2. Suspension-System Components:  Quantity of each concealed grid and exposed 

component equal to 2 percent of quantity installed. 

1.8 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to the National Voluntary Laboratory 
Accreditation Program (NVLAP) for testing indicated. 

B. Single-Source Responsibility: Provide acoustical panel units and grid components by a single 
manufacturer. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

 
ACOUSTICAL CEILING TILES 095123 - 3 of 11 

 

C. Acoustical Panels: As with other architectural features located at the ceiling, may obstruct or 
skew the planned fire sprinkler water distribution pattern through possibly delay or accelerate 
the activation of the sprinkler or fire detection systems by channeling heat from a fire either 
toward or away from the device. Designers and installers are advised to consult a fire 
protection engineer, NFPA 13, or their local codes for guidance where automatic fire detection 
and suppression systems are present. 

D. Coordination of Work: Coordinate acoustical ceiling work with installers of related work 
including, but not limited to building insulation, gypsum board, light fixtures, mechanical 
systems, electrical systems, and sprinklers. 

E. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockup of typical ceiling area as shown on Drawings. 
2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical tiles, suspension-system components, and accessories to Project site in 
original, unopened packages and store them in a fully enclosed, conditioned space where they 
will be protected against damage from moisture, humidity, temperature extremes, direct 
sunlight, surface contamination, and other causes. 

B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized 
moisture content. 

C. Handle acoustical tiles carefully to avoid chipping edges or damaging units in any way. 

1.10 WARRANTY 

A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair 
or replace panels that fail within the warranty period.  Failures include, but are not limited to 
the following: 
1. Acoustical Panels:  Sagging and warping 
2. Grid System:  Rusting and manufacturer's defects 
3.  

B. Warranty Period: 
1. Acoustical panels: Ten (10) years from date of substantial completion. 
2. Grid: Ten (10) years from date of substantial completion. 
3. Acoustical panels and grid systems with HumiGuard Plus or HumiGuard Max 

performance supplied by one source manufacturer is Thirty (30) years from date of 
substantial completion. 
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C. The Warranty shall not deprive the Owner of other rights the Owner may have under other 
provisions of the Contract Documents and will be in addition to and run concurrent with other 
warranties made by the Contractor under the requirements of the Contract Documents. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations:  Do not install acoustical tile ceilings until spaces are enclosed and 
weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and 
ambient temperature and humidity conditions are maintained at the levels indicated for Project 
when occupied for its intended use. 

1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before 
beginning acoustical tile ceiling installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Acoustical ceiling shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

1. Design and size components to withstand seismic loads in accordance with the minimum 
established by ASTM C636. 

B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials. 
2. Smoke-Developed Index:  50 or less. 

C. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 

2.2 ACOUSTICAL TILES, GENERAL 

A. Source Limitations:  Obtain each type of acoustical ceiling tile and supporting suspension 
system from single source from single manufacturer. 

B. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 25 percent (refer to specific acoustic tile). 

C. Acoustical Tile Standard:  Provide manufacturer's standard tiles of configuration indicated that 
comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, 
and light reflectances unless otherwise indicated. 
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1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of 
test specimen is 15-3/4 inches (400 mm) away from test surface according to 
ASTM E 795. 

D. Acoustical Tile Colors and Patterns:  Match appearance characteristics indicated for each 
product type. 

1. Where appearance characteristics of acoustical tiles are indicated by referencing pattern 
designations in ASTM E 1264 and not manufacturers' proprietary product designations, 
provide products selected by Architect from each manufacturer's full range that comply 
with requirements indicated for type, pattern, color, light reflectance, acoustical 
performance, edge detail, and size. 

E. Provide glass-fiber based panels made with binder containing no urea formaldehyde. 

2.3 ACOUSTICAL TILES  

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Armstrong 
Industries products as indicated on Drawings or comparable product by one of the following: 
1. CertainTeed Corp. 
2. USG Interiors, Inc.; Subsidiary of USG Corporation. 

B. ACT-1:  Armstrong Optima Tegular, 3257 (Classrooms/Corridors or as indicated in drawings) 
1. Surface Texture: Fine. 
2. Composition: Fiberglass. 
3. Color: White. 
4. Size: 24IN x 48IN  
5. Edge Profile: Square Tegular 9/16IN for interface with Suprafine XL 9/16" Exposed Tee 

grid. 
6. Noise Reduction Coefficient(NRC): ASTM C 423; Classified with UL label on product 

carton 0.95. 
7. Ceiling Attenuation Class (CAC)  
8. Sabin: N/A 
9. Articulation Class (AC): ASTM E 1111; 190. 
10. Flame Spread: ASTM E 1264; Class A (UL). 
11. Light Reflectance White Panel: ASTM E 1477; 0.90. 
12. Dimensional Stability: HumiGuard Plus. 
13. Recycle Content: Post-Consumer - 12% Pre-Consumer Waste - 59%. 

C. ACT-2:  Armstrong Cirrus High NRC, 565 (As indicated in drawings) 
1. Surface Texture: Medium. 
2. Composition: Mineral Fiber 
3. Color: White. 
4. Size: 24IN x 48IN  
5. Edge Profile: Square Lay-In for interface with AL Prelude 15/16” Exposed Tee grid. 
6. Noise Reduction Coefficient(NRC): ASTM C 423; Classified with UL label on product 

carton 0.75. 
7. Ceiling Attenuation Class (CAC) ASTM C 1414; Classified with UL label (class A) on 

product carton; minimum rating = 35 
8. Sabin: N/A 
9. Articulation Class (AC): ASTM E 1111; 190. 

http://www.specagent.com/LookUp/?ulid=349&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792948&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815589&mf=04&src=wd
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10. Flame Spread: ASTM E 1264; Class A (UL). 
11. Light Reflectance White Panel: ASTM E 1477; 0.86. 
12. Dimensional Stability: HumiGuard Plus. 
13. Anti Mold/ Mildew & Bacteria: Totally inorganic product 
14. Recycle Content: 67% 

D. ACT-3:  Armstrong Formations Curves Cloud Kits, (As indicated in drawings) 
1. Tile: Armstrong Ultima 2x2 
2. Surface Texture: Medium. 
3. Composition: Mineral Fiber 
4. Color: White. 
5. Size: Varies. Refer to drawings.  
6. Edge Profile: Square Lay-In for interface with AL Prelude 15/16” Exposed Tee grid. 
7. Suspension System and trim colors: 3 colors (Mist, Pacific & Rainstorm) 
8. Axiom Trim: Vector for Formations 2” 
9. Ceiling Attenuation Class (CAC) ASTM C 1414; Classified with UL label (class A) on 

product carton; minimum rating = 35 
10. Sabin: N/A 
11. Articulation Class (AC): ASTM E 1111; 190. 
12. Flame Spread: ASTM E 1264; Class A (UL). 
13. Light Reflectance White Panel: ASTM E 1477; 0.86. 
14. Dimensional Stability: HumiGuard Plus. 
 
 

2.4 METAL SUSPENSION SYSTEMS, GENERAL 

A. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 25 percent. 

B. Metal Suspension-System Standard:  Provide manufacturer's standard metal suspension 
systems of types, structural classifications, and finishes indicated that comply with applicable 
requirements in ASTM C 635/C 635M. 

C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements: 

1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft 
temper. 

2. Size:  Select wire diameter so its stress at three times hanger design load 
(ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but 
provide not less than 0.135-inch- (3.5-mm-) diameter wire. 

D. Flat Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint. 

E. Angle Hangers:  Angles with legs not less than 7/8 inch (22 mm) wide; formed with 0.04-inch- 
(1-mm-) thick, galvanized-steel sheet complying with ASTM A 653/A 653M, G90 (Z275) coating 
designation; with bolted connections and 5/16-inch- (8-mm-) diameter bolts. 

F. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate lateral 
forces. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

 
ACOUSTICAL CEILING TILES 095123 - 7 of 11 

 

G. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical 
tiles in-place. 

2.5 METAL SUSPENSION SYSTEM  

A. Basis-of-Design Product:  Subject to compliance with requirements, Armstrong product or 
provide comparable product by one of the following: 

1. Armstrong World Industries, Inc. 
2. USG Interiors, Inc.; Subsidiary of USG Corporation. 

B. Pair suspension systems with the following ACT and ATC types: 
1. ACT-1:  9/16 inch Suprafine XL. 
2. ACT-2: AL Prelude 15/16” Exposed Tee grid. 
3. ACT-3: AL Prelude 15/16” Exposed Tee grid. 

 

C. Direct-Hung, Double-Web Suspension System Components: Main beams and cross tees, base 
metal and end detail, fabricated from commercial quality hot dipped galvanized steel 
complying with ASTM A 653.  Main beams and cross tees are double-web steel construction 
with exposed flange design.  Exposed surfaces chemically cleansed, capping prefinished 
galvanized steel in baked polyester paint.  Main beams and cross tees shall have rotary 
stitching. 

a. Structural Classification:  ASTM C 635 Intermediate Duty  
b. Color: White and match the actual color of the selected ceiling tile, unless noted 

otherwise. 
c. Acceptable Product: Suprafine XL 9/16" Exposed Tee as manufactured by 

Armstrong World Industries 

D. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct 
Hung unless otherwise indicated. 

E. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield stress 
load of at least time three design load, but not less than 12 gauge. 
1. Access:  Upward and end pivoted or side pivoted, with initial access openings of size 

indicated below and located throughout ceiling within each module formed by main and 
cross runners, with additional access available by progressively removing remaining 
acoustical tiles. 

2.6 METAL EDGE MOLDINGS AND TRIM  

A. Manufacturers – Basis of Design:  Subject to compliance with requirements, Armstrong product 
or provide comparable product by one of the following: 
1. USG Interiors, Inc.; Subsidiary of USG Corporation. 

B. Products – 2” Axiom trim, or equal 

http://www.specagent.com/LookUp/?ulid=350&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815590&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815591&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815592&mf=04&src=wd
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C. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations complying with seismic 
design requirements; formed from sheet metal of same material, finish, and color as that used 
for exposed flanges of suspension-system runners. 

1. Provide manufacturer's standard edge moldings that fit acoustical tile edge details and 
suspension systems indicated and that match width and configuration of exposed runners 
unless otherwise indicated. 

2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required 
to fit penetration exactly. 

2.7 ACOUSTICAL SEALANT 

A. Products:  Subject to compliance with requirements, provide one of the following: 

1. Acoustical Sealant for Exposed and Concealed Joints: 

a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant. 
b. USG Corporation; SHEETROCK Acoustical Sealant. 

2. Acoustical Sealant for Concealed Joints: 

a. Henkel Corporation; OSI Sealants Pro-Series SC-175 Rubber Base Sound 
Sealant. 

b. Pecora Corporation; AIS-919. 
c. Tremco, Inc.; Tremco Acoustical Sealant. 

B. Acoustical Sealant:  Manufacturer's standard sealant complying with ASTM C 834 and effective 
in reducing airborne sound transmission through perimeter joints and openings in building 
construction as demonstrated by testing representative assemblies according to ASTM E 90. 

1. Exposed and Concealed Joints:  Nonsag, paintable, nonstaining latex sealant. 
2. Concealed Joints:  Nondrying, nonhardening, nonskinning, nonstaining, gunnable, 

synthetic-rubber sealant. 
3. Acoustical sealant shall have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

2.8 MISCELLANEOUS MATERIALS 

A. Acoustical Tile Adhesive:  Type recommended by acoustical tile manufacturer, bearing UL label 
for Class 0-25 flame spread. 

1. Adhesive shall have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

B. Staples:  5/16-inch- (8-mm-) long, divergent-point staples. 

http://www.specagent.com/LookUp/?ulid=352&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815593&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815594&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=353&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815595&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815595&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815596&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815597&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing and substrates to which 
acoustical tile ceilings attach or abut, with Installer present, for compliance with requirements 
specified in this and other Sections that affect ceiling installation and anchorage and for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

B. Examine acoustical tiles before installation.  Reject acoustical tiles that are wet, moisture 
damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Testing Substrates:  Before installing adhesively applied tiles on wet-placed substrates such as 
cast-in-place concrete or plaster, test and verify that moisture level is below tile manufacturer's 
recommended limits. 

B. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at 
opposite edges of each ceiling.  Avoid using less-than-half-width tiles at borders, and comply 
with layout shown on reflected ceiling plans. 

3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS 

A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic 
design requirements indicated, according to manufacturer's written instructions and CISCA's 
"Ceiling Systems Handbook." 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structure or of ceiling suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces 
by bracing, countersplaying, or other equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with location of hangers at spacings required to support standard 
suspension-system members, install supplemental suspension members and hangers in 
form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling suspension members and to supports above with a 
minimum of three tight turns.  Connect hangers directly either to structures or to inserts, 
eye screws, or other devices that are secure and appropriate for substrate and that will 
not deteriorate or otherwise fail due to age, corrosion, or elevated temperatures. 

5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing 
members, by attaching to inserts, eye screws, or other devices that are secure and 
appropriate for both the structure to which hangers are attached and the type of hanger 
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involved.  Install hangers in a manner that will not cause them to deteriorate or fail due to 
age, corrosion, or elevated temperatures. 

6. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten 
hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or 
power-actuated fasteners that extend through forms into concrete. 

7. When steel framing does not permit installation of hanger wires at spacing required, 
install carrying channels or other supplemental support for attachment of hanger wires. 

8. Do not attach hangers to steel deck tabs. 
9. Do not attach hangers to steel roof deck.  Attach hangers to structural members. 
10. Space hangers not more than 48 inches (1200 mm) o.c. along each member supported 

directly from hangers unless otherwise indicated; provide hangers not more than 8 inches 
(200 mm) from ends of each member. 

11. Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards and publications. 

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four 
tight turns.  Suspend bracing from building's structural members as required for hangers without 
attaching to permanent metal forms, steel deck, or steel deck tabs.  Fasten bracing wires into 
concrete with cast-in-place or postinstalled anchors. 

D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and 
where necessary to conceal edges of acoustical tiles. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 
moldings before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. 
and not more than 3 inches (75 mm) from ends, leveling with ceiling suspension system 
to a tolerance of 1/8 inch in 12 feet (3.2 mm in 3.6 m).  Miter corners accurately and 
connect securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension-system runners so they are square and securely interlocked with one 
another.  Remove and replace dented, bent, or kinked members. 

F. Arrange directionally patterned acoustical tiles as follows: 

1. As indicated on reflected ceiling plans. 

G. Install acoustical tiles in coordination with suspension system and exposed moldings and trim.  
Place splines or suspension-system flanges into kerfed edges so tile-to-tile joints are closed by 
double lap of material. 

1. Fit adjoining tile to form flush, tight joints.  Scribe and cut tile for accurate fit at borders 
and around penetrations through tile. 

2. Hold tile field in compression by inserting leaf-type, spring-steel spacers between tile and 
moldings, spaced 12 inches (305 mm) o.c. 

3. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-
resistance-rated assembly. 
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3.4 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following 
special inspections: 

1. Compliance of seismic design. 

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections 
and prepare test reports. 

C. Perform the following tests and inspections of completed installations of acoustical tile ceiling 
hangers and anchors and fasteners in successive stages and when installation of ceiling 
suspension systems on each floor has reached 20 percent completion but no tiles have been 
installed.  Do not proceed with installations of acoustical tile ceiling hangers for the next area 
until test results for previously completed installations of acoustical tile ceiling hangers show 
compliance with requirements. 

1. Within each test area, testing agency will select one of every 10 power-actuated 
fasteners and postinstalled anchors used to attach hangers to concrete and will test them 
for 200 lbf (890 N) of tension; it will also select one of every two postinstalled anchors 
used to attach bracing wires to concrete and will test them for 440 lbf (1957 N) of tension. 

2. When testing discovers fasteners and anchors that do not comply with requirements, 
testing agency will test those anchors not previously tested until 20 pass consecutively 
and then will resume initial testing frequency. 

D. Acoustical tile ceiling hangers and anchors and fasteners will be considered defective if they do 
not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.5 CLEANING 

A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings.  Comply 
with manufacturer's written instructions for cleaning and touchup of minor finish damage.  
Remove and replace tiles and other ceiling components that cannot be successfully cleaned 
and repaired to permanently eliminate evidence of damage. 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 09 51 23 
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
resilient base and accessories for the project.  The work performed under this Section consists 
of the provision of all plant, materials, labor and equipment and the like necessary and/or 
required for the complete execution of all resilient base and accessories as required by this 
section, schedules, keynotes and drawings, including, but not limited to the following: 

1. Resilient base. 
2. Resilient molding accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples:  For each exposed product and for each color and texture specified, not less than 12 
inches (300 mm) long. 

C. Samples for Initial Selection:  For each type of product indicated. 

D. Samples for Verification:  For each type of product indicated and for each color, texture, and 
pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) 
long. 

E. Product Schedule:  For resilient base and accessory products.  Use same designations 
indicated on Drawings. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. No extra material to be purchased for purpose of attic stock.  All left over material from 
construction to constitute attic stock – store, maintain and protect accordingly. Package with 
protective covering for storage and identified with labels describing contents. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less 
than 50 deg F (10 deg C) or more than 90 deg F (32 deg C). 

1.6 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient products 
during the following time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F 
(35 deg C). 

C. Install resilient products after other finishing operations, including painting, have been 
completed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. FloorScore Compliance:  Resilient base shall comply with requirements of FloorScore 
certification. 

2.2 THERMOPLASTIC-RUBBER BASE  

A. Basis of Design:  Subject to compliance with requirements, provide Tarkett; Baseworks 4 ” or 
comparable products by one of the following:  
 
1. Mannington 
2. Armstrong World Industries, Inc. 
3. Burke Mercer Flooring Products, Division of Burke Industries Inc. 
4. Flexco. 
5. Mondo Rubber International, Inc. 
6. Nora Systems, Inc. 
7. Roppe Corporation, USA. 
8. VPI, LLC, Floor Products Division. 

B. Product Standard:  Tarkett Baseworks Cove Base. 

1. Group:  I (solid, homogeneous). 
2. Style and Location:   

http://www.specagent.com/LookUp/?ulid=7586&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853208&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853209&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853210&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853212&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853213&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853214&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853215&mf=04&src=wd
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1) Profile:  4” Cove 

C. Thickness:  5/16"(7.94 mm). 

D. Height:  4 "  

E. Lengths:  Length shall not be less than 1/3 of the length of a wall but not less than 3’-0 
whichever is longer. 

F. Outside Corners:  Pre-Mitered. 

G. Inside Corners:  Pre-Mitered. 

H. Colors: Black See Drawings 

2.3 RUBBER MOLDING ACCESSORY  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Tarkett 
2. Mannington 
3. Roppe Corporation, USA. 
4. VPI, LLC, Floor Products Division. 

B. Description:  Rubber cap for cove carpet; cap for cove resilient flooring; carpet bar for tackless 
installations; carpet edge for glue-down applications; nosing for carpet; nosing for resilient 
flooring; reducer strip for resilient flooring; joiner for tile and carpet; transition strips. 

C. Profile and Dimensions:  As indicated. 

D. Locations:  Provide rubber molding accessories in areas indicated. 

E. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by resilient-product 
manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient 
products and substrate conditions indicated. 

1. Adhesives shall have a VOC content of 50 g/L or less except that adhesive for rubber 
stair treads shall have a VOC content of 60 g/L or less. 

C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to 
protect exposed edges of flooring, and in maximum available lengths to minimize running joints. 

http://www.specagent.com/LookUp/?ulid=7590&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853242&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853243&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of resilient products. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Installation of resilient products indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

B. Concrete Substrates for Resilient Stair Accessories:  Prepare horizontal surfaces according to 
ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives 

and that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 
with installation only after substrate alkalinity falls within range on pH scale 
recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing:  Proceed with installation only after substrates pass testing according 
to manufacturer's written recommendations, but not less stringent than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission rate of 3 
lb of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  
Proceed with installation only after substrates have maximum 75 percent relative 
humidity level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until they are the same temperature as the space where they 
are to be installed. 

1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed. 
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E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
products. 

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and 
other permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 
base with manufacturer's recommended adhesive filler material. 

G. Preformed Corners:  Install preformed corners before installing straight pieces. 

H. Job-Formed Corners: 

1. Outside Corners:  Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches (76 mm) in length. 

a. Form without producing discoloration (whitening) at bends. 

2. Inside Corners:  Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches (76 mm) in length. 

a. Miter or cope corners to minimize open joints. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours. 
2. Tightly adhere to substrates throughout length of each piece. 
3. For treads installed as separate, equal-length units, install to produce a flush joint 

between units. 

C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece.  Install reducer strips at edges of floor covering that would 
otherwise be exposed. 
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3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Perform the following operations immediately after completing resilient-product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum horizontal surfaces thoroughly. 
3. Damp-mop horizontal surfaces to remove marks and soil. 

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

D. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 

END OF SECTION 09 65 13 
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SECTION 09 65 19 - RESILIENT FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of resilient tile 
flooring, and rubber stair treads for the project.  The work performed under this Section consists 
of the provision of all plant, materials, labor and equipment and the like necessary and/or 
required for the complete execution of all floor tile as required by this section.   

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Samples:  Full-size units of each color and pattern of floor tile required. 

C. Product Schedule:  Use same designations indicated on Drawings. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For each type of flooring to include in maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra material that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Floor tile: Furnish one box for every 50 boxes or a fraction thereof of each type, color and 

pattern of floor tile installed. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs workers for this Project who are 
competent in techniques required by manufacturer for floor tile installation and seaming method 
indicated. 

1. Engage an installer who employs workers for this Project who are trained or certified by 
floor tile manufacturer for installation techniques required. 
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B. Fire-Test-Response Characteristics:  Provide products with the following fire-test-response 
characteristics as determined by testing identical products per test method indicated below by 
a testing and inspecting agency acceptable to authorities having jurisdiction. 
1. Critical Radiant Flux:  0.45 W/sq. cm or greater when tested per ASTM E 648. 
2. Smoke Density:  Maximum specific optical density of 450 or less when tested per 

ASTM E 662. 

C. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for flooring including resilient base and accessories. 

a. Size:  Minimum 100 sq. ft. (9.3 sq. m) for each type, color, and pattern in locations 
directed by Architect. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store flooring and installation materials in dry spaces protected from the weather, with ambient 
temperatures maintained within range recommended by manufacturer, but not less than 50 
deg F (10 deg C) or more than 90 deg F (32 deg C).  Store floor tiles on flat surfaces. 

1.8 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 
70 deg F (21 deg C) or more than 95 deg F (35 deg C) in spaces to receive floor tile during the 
following time periods: 

1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F 
(35 deg C). 

C. Close spaces to traffic during flooring installation. 

D. Close spaces to traffic for 48 hours after flooring installation. 

E. Install flooring after other finishing operations, including painting, have been completed. 

F. Do not install resilient flooring over concrete slabs until they are sufficiently cured and dry to 
achieve a bond with the adhesive in accordance with the manufacturer’s recommended bond 
and moisture tests. 
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1.9 EXTRA MATERIALS 

A. Furnish extra material described below, before installation begins, that match products installed 
and that are packaged with protective covering for storage and identified with labels describing 
contents.  
1. Luxury Vinyl Tile: Full size units equal to 10 percent of amount installed for each type 

indicated but not less than 100 square feet. 

 

PART 2 - PRODUCTS 

2.1 RESILIENT VINYL TILE.  

A. Vinyl Composition Floor Tile:  Products complying with ASTM F 1066. 

B. Luxury Vinyl Tile (LVT):  Provide vinyl composition floor tile (Composition 1, non-asbestos) 
complying with the following Available Products; MANNINGTON or approved equal. 
1. Pattern:  STRAND, STRUCTURE, GROOVE 
2. Color: PER DRAWINGS 
3. Class: Class 3 (through-pattern tile).  
4. Wearing Surface:  Smooth. 
5. Thickness:  
6. Size:  PER DRAWINGS  

2.2 RESILIENT SHEET FLOORING.  

A. Sheet Flooring:  Products complying with ASTM F 2034. 

B. Linoleum Sheet Flooring:  Provide vinyl composition floor tile (Composition 1, non-asbestos) 
complying with the following Available Products; Forbo Marmoleum or approved equal. 
1. Pattern:  Piano 
2. Color: PER DRAWINGS 
3. Class: Class 1 (through-pattern).  
4. Wearing Surface:  Smooth. 
5. Thickness:  
6. Size:  PER DRAWINGS   

 

2.3 RUBBER TILE FLOORING 

A. Resilient rubber athletic flooring.   

B. Basis of Design:  Subject to compliance with requirements, provide the product indicated on 
drawings or comparable product to the following: 
1. “Aspire” by PLAE: 

a. Material: Virgin EPDM rubber and recycled SBR rubber. 
b. Composition:  Consists of three layers: EPDM rubber wear layer, dense SBR 

rubber shock absorption layer and footed SBR rubber base layer. Wear layer 

http://www.specagent.com/LookUp/?ulid=484&mf=04&mf=95&src=wd&mf=04&src=wd
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provides aesthetic slip resistance surface for maximum safety. SBR layer provide 
shock absorption and cushioning.   

c. Surface:  Hammered 
d. Back of Tile:  Double-sanded smooth 
e. Tile Size: 2x2   
f. Thickness:  1inch  
g. Color: See drawings 

2. Source Quality: Obtain recycled rubber resilient flooring materials from a single 
manufacturer. 

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer for 
applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and 
substrate conditions indicated. 

C. Edge Strips:  Provide resilient transition and/or reducer strips to match flooring, as required to 
accommodate changes in floor heights and/or materials. 

D. Adhesives for Solid Vinyl Tile: As recommended by manufacturer to meet site conditions. 
1. Basis of design: 

a. Tarkett 800 Pressure Sensitive Adhesive 
b. Tarkett 940 Two-Part Polyurethane Adhesive 
c. Tarkett 120 SpraySmart Adhesive (up to 7 pounds moisture \ 85% relative humidity 

and less than 11 pH) 

E. Adhesives for Solid Sheet Flooring: As recommended by manufacturer to meet site conditions. 
1. Basis of design: 

a. Forbo L885 
b. Forbo Sustain 1195 
c. Forbo Sustain 1299 
d. Forbo Sustain 100 
e. Forbo 660 

F. Floor Polish:  Provide protective, liquid floor-polish products recommended by floor tile 
manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements specified 
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of floor tile. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion 
of resilient products. 

B. Concrete Substrates:  Prepare according to manufacturer’s written instructions to ensure 
adhesion of resilient flooring. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Remove substrate coatings and other substances that are incompatible with adhesives 

and that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
floor tile manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by floor tile manufacturer.  
Proceed with installation only after substrate alkalinity falls within range on pH scale 
recommended by manufacturer in writing, but not less than 5 or more than 9 pH. 

4. Moisture Testing:  Proceed with installation only after substrates pass testing according 
to floor tile manufacturer's written recommendations, but not less stringent than the 
following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission rate of 5 
lb of water/1000 sq. ft. in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  
Proceed with installation only after substrates have a maximum 75 percent relative 
humidity level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. For wood subfloors, verify the following: 
1. Underlayment over subfloor complies with requirements specified in Division 6 Section 

"Rough Carpentry." 
2. Underlayment surface is free of irregularities and substances that may interfere with 

adhesive bond, show through surface, or stain flooring. 

E. Floor covering shall not be installed over expansion joints. 

F. Do not install floor tiles until they are the same temperature as the space where they are to be 
installed. 

1. At least 48 hours in advance of installation, move resilient floor tile and installation 
materials into spaces where they will be installed. 

G. Do not proceed with installation until unsatisfactory conditions have been corrected. 

H. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
floor tile. 
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3.3 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor offsets, 
so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut 
widths that equal less than one-half tile at perimeter. 

1. Lay tiles in pattern indicated. 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as 
manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed 
tiles. 

1. Lay tiles with grain running in one direction in pattern of colors and sizes indicated. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures 
including built-in furniture, cabinets, pipes, outlets, and door frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles 
to center of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent marking 
device. 

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, 
and similar items in finished floor areas.  Maintain overall continuity of color and pattern 
between pieces of tile installed on covers and adjoining tiles.  Tightly adhere tile edges to 
substrates that abut covers and to cover perimeters. 

H. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at joints, 
telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

C. Protect floor tile from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period. 

D. Floor Polish, in areas specified:  Remove soil, adhesive, and blemishes from floor tile surfaces 
before applying liquid floor polish. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

RESILIENT FLOORING 09 65 19 - 7 of 8  

1. Apply two coat(s). 

E. Cover floor tile until Substantial Completion. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 

 

END OF SECTION 09 65 19 
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SECTION 09 67 23 - RESINOUS FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Definitions:  Resinous flooring includes penetrating, moisture tolerant, two-component epoxy 
primer, a high performance, three-component mortar consisting of epoxy resin, curing agent and 
selected, graded aggregates blended with inorganic pigments, a two-component, general service 
epoxy coating and a selected, graded aggregate. 

B. Related Work 
1. Division 3 Self Leveling Toppings 
2. Division 7 Section Joint Sealers 

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical data, installation instructions, and general 
recommendations for each resinous flooring material required.  Include certification indicating 
compliance of materials with requirements. 

B. Samples:  Submit, for verification purposes, 4-inch square samples of each type of resinous 
flooring required, applied to a rigid backing, in color and finish indicated. 
1. For initial selection of colors and finishes, submit manufacturer's color charts showing full 

range of colors and finishes available. 

1.4 QUALITY ASSURANCE 

A. Single Source Responsibility:  Obtain primary resinous flooring materials including primers, 
resins, hardening agents, finish or sealing coats from a single manufacturer with not less than ten 
years of successful experience in manufacturing and installing principal materials described in 
this section.  Contractor shall have completed at least five projects of similar size and complexity;  
Stonhard, Palma, or approved equal.  Provide secondary materials only of type and from source 
recommended by manufacturer of primary materials. 

B. Pre-Installation Conference 
1. General contractor shall arrange a meeting not less than thirty days prior to starting work. 
2. Attendance 

a. General Contractor 
b. Architect/Owner's Representative 
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c. Manufacturer/Installer's Representative 

C. ISO 9002:  All materials, including primers, resins, curing agents, finish coats, aggregates and 
sealants are manufactured and tested under an ISO 9002 registered quality system. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Material shall be delivered to job site and checked by flooring contractor for completeness and 
shipping damage prior to job start. 

B. All materials used shall be factory pre-weighed and pre-packaged in single, easy to manage 
batches to eliminate on site mixing errors.  No on site weighing or volumetric measurements 
allowed. 

C. Material shall be stored in a dry, enclosed area protected from exposure to moisture.  
Temperature of storage area shall be maintained between 60 and 85°F/16 and 30°C. 

1.6 PROJECT CONDITIONS 

A. Concrete substrate shall be properly cured for a minimum of 30 days.  A vapor barrier must be 
present for concrete subfloors on or below grade, or as indicated based on manufacturer’s 
requirements and slab moisture content. Otherwise, an osmotic pressure resistant grout must be 
installed prior to the resinous flooring. 

B. Utilities, including electric, water, heat (air temperature between 60 and 85°F/16 and 30°C) and 
finished lighting to be supplied by General Contractor. 

C. Job area to be free of other trades during, and for a period of 24 hours, after floor installation. 

D. Protection of finished floor from damage by subsequent trades shall be the responsibility of the 
General Contractor. 

1.7 WARRANTY 

A. Manufacturer shall furnish a single, written warranty covering both material and workmanship for 
a period of one (1) full year from date of installation. 

PART 2 - PRODUCTS 

2.1 COLORS 

A. Colors:  Per finish schedule  

2.2 EPOXY FLOORING & BASE 
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A. Basis of Design: Dur-A-Flex, Inc., 95 Goodwin Street, East Hartford, CT 06108, Phone: (860) 
528-9838, Fax: (860) 528-2802 Or Approved Equal  

B. System Materials: 
   a. Primer:  Dur-A-Flex, Inc, Dur-A-Glaze #4 WB resin and hardener. 
   b. First Broadcast Coat:  Dur-A-Flex, Inc, Dur-A-Gard OPF resin and hardener. 

i. Chips: Dur-A-Flex, Inc. Macro Decorative Colored Chips.  
   c. Second Broadcast and Grout Coat: Dur-A-Flex, Inc. Dur-A-Glaze #4 resin and Water 

Clear hardener. 
ii. Chips: Dur-A-Flex, Inc. Macro Decorative Colored Chips. 

   d. Grout coat: Dur-A-Flex, Inc. Dur-A-Glaze #4 resin and Water Clear hardener. 
   e. Topcoat:  Dur-A-Flex, Inc. Armor Top resin, hardener and grit. 
 

C. Patch Materials 
                            a. Shallow Fill and Patching:  Use Dur-A-Flex, Inc. Dur-A-Glaze #4 Cove Rez. 
    b.  Deep Fill and Sloping Material (over ¼ inch):  Use Dur-A-Flex, Inc. Dur-A-Crete.  

D. PRODUCT REQUIREMNTS: 

 
1. Physical Properties:  Provide flooring system in which physical properties of topping 

including aggregate, when tested in accordance with standards or procedures referenced 
below, are as follows: 

 A.    Primer                   Dur-A-Glaze #4 WB 
 
  1. Percent Solids          56 % 
  2. VOC             2 g/L 
  3. Bond Strength to Concrete ASTM D 4541   550 psi, substrates fails 
  4. Hardness, ASTM D 3363       3H 
  5. Elongation, ASTM D 2370       9 % 
  6. Flexibility (1/4: Cylindrical mandrel), ASTM D 1737 Pass 
  7. Impact Resistance, MIL D-2794      >160    
  6. Abrasion Resistance ASTM D 4060,    
    CS 17 wheel, 1,000 g Load      30 mg loss  
 
 B. Broadcast Coat                          Dur-A-Gard OPF  
 
  1. Percent Solids          100 % 
  2. VOC             59 g/L 
  3. Compressive Strength, ASTM D 695    16,000 psi 
  4. Tensile Strength, ASTM D 638      3,800 psi 
  5. Flexural Strength, ASTM D 790      4,000 psi 
  6. Abrasion Resistance, ASTM D 4060 
    C-10 Wheel, 1,000 gm load, 1,000 cycles   35 mg loss 
  7. Flame Spread/NFPA-101, ASTM E 84    Class A 
  8. Impact Resistance MIL D-3134      0.025 inch Max 
  9. Water Absorption. MIL D-3134      Pass  
  10. Potlife @ 70 F          20-25 minutes 
 
 C.  Broadcast Coat and Grout Coat                     Dur-A-Glaze #4 Water Clear 
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2. Other manufacturers as approved by Architect. 
 

2.3 JOINT SEALANT MATERIALS 

A. Type produced by manufacturer of resinous flooring system for type of service and joint condition 
indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Substrate:  Concrete preparation shall be by mechanical means and include use of a scabbler, 
scarifier or shot blast machine for removal of bond inhibiting materials such as curing compounds 
or laitance. 

 

  1. Percent Solids          100 % 
  2. VOC             3.8 g/L 
  3. Compressive Strength, ASTM D 695    11,200 psi 
  4. Tensile Strength, ASTM D 638      2,100 psi 
  5. Flexural Strength, ASTM D 790      5,100 psi 
  6. Abrasion Resistance, ASTM D 4060 
    C-10 Wheel, 1,000 gm load, 1,000 cycles   29 mg loss 
  7. Flame Spread/NFPA-101, ASTM E 84    Class A 
  8. Impact Resistance MIL D-24613     0.0007 inches, no cracking or 

delamination 
  9. Water Absorption. MIL D-24613     Nil  
  10. Potlife @ 70 F          20 minutes 
 
 D. Topcoat                     Armor Top 
 
  1.   Percent Solids          95 % 
  2. VOC             0 g/L 
  3. Tensile Strength, ASTM D 2370      7,000 psi 
  4. Adhesion, ASTM 4541        Substrate Failure 
  5. Hardness, ASTM D 3363       4H 
  6. 600 Gloss ASTM D 523        70 
  7. Abrasion Resistance, ASTM D4060   Gloss Satin 
   CS 17 wheel (1,000 g load) 1,000 cycles  4  8   mg loss with grit 
               10  12  mg loss without grit 
  8. Pot Life, 70 F, 50% RH        2 Hours 
  9. Full Chemical Resistance       7 days 
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3.2 APPLICATION 

A. General:  Apply each component of resinous flooring system in compliance with manufacturer's 
directions to produce a uniform monolithic wearing surface of thickness indicated, uninterrupted 
except at divider strips, sawn joints or other types of joints (if any), indicated or required. 

B. Primer:  Mix and apply primer over properly prepared substrate with strict adherence to 
manufacturer's installation procedures and coverage rates.  Coordinate timing of primer 
application with application of troweled mortar to ensure optimum adhesion between resinous 
flooring materials and substrate. 

C. Troweled Mortar:  Mix mortar material according to manufacturer's recommended procedures.  
Uniformly spread mortar over substrate using manufacturer's specially designed screed box 
adjusted to manufacturer's recommended height.  Hand trowel apply mixed material over freshly 
primed substrate using stainless steel finishing trowels. 

D. Coating/Texture:  Remove any surface imperfections by lightly abrading and vacuuming the floor 
surface.  Mix coating and texture according to manufacturer's recommended procedures. 
Squeegee apply and backroll textured coating with strict adherence to manufacturer's installation 
procedures and coverage rates. 

3.3 FIELD QUALITY CONTROL 

A. The right is reserved to invoke the following material testing procedure at any time, and any 
number of times during period of flooring application. 

B. The Owner will engage service of an independent testing laboratory to sample materials being 
used on the job site. Samples of material will be taken, identified and sealed, and certified in 
presence of Contractor. 

C. Testing laboratory will perform tests for any of characteristics specified, using applicable testing 
procedures referenced herein, or if none referenced, in manufacturer's product data. 

D. If test results show materials being used do not comply with specified requirements, Contractor 
may be directed by Owner to stop work; remove non-complying materials; pay for testing;  reapply 
flooring materials to properly prepared surfaces which had previously been coated with 
unacceptable materials. 

3.4 CURING, PROTECTION AND CLEANING 

A. Cure resinous flooring materials in compliance with manufacturer's directions, taking care to 
prevent contamination during stages of application and prior to completion of curing process.  
Close area of application for a minimum of 24 hours. 

B. Protect resinous flooring materials from damage and wear during construction operation.  Where 
temporary covering is required for this purpose, comply with manufacturer's recommendations for 
protective materials and method of application.  General Contractor is responsible for protection 
and cleaning of surfaces after final coats. 
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C. Cleaning:  Remove temporary covering and clean resinous flooring just prior to final inspection.  
Use cleaning materials and procedures recommended by resinous flooring manufacturer. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 09 67 23 
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SECTION 09 68 13 - TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
carpet tile for the project.  The work performed under this Section consists of the provision of all 
plant, materials, labor and equipment and the like necessary and/or required for the complete 
execution of all carpet tile as required by the this section, schedules, keynotes and drawings, 
including, but not limited to the following: 

1. Modular, tufted carpet tile. 

B. Related Requirements: 

1. Division 03: “Self-Leveling Toppings”  

2. Division 09: "Resilient Base and Accessories", "Resilient Tile Flooring" for resilient wall 
base and accessories installed with carpet tile. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to carpet tile installation including, but not 
limited to, the following: 

a. Review delivery, storage, and handling procedures. 
b. Review ambient conditions and ventilation procedures. 
c. Review subfloor preparation procedures. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and fade 
resistance. 

2. Include installation recommendations for each type of substrate. 

B. Shop Drawings:  Show the following: 
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1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where 
cutouts are required in carpet tiles. 

2. Carpet tile type, color, and dye lot. 
3. Type of subfloor. 
4. Type of installation. 
5. Pattern of installation. 
6. Pattern type, location, and direction. 
7. Pile direction. 
8. Type, color, and location of insets and borders. 
9. Type, color, and location of edge, transition, and other accessory strips. 
10. Transition details to other flooring materials. 

C. Samples:  For each of the following products and for each color and texture required.  Label 
each Sample with manufacturer's name, material description, color, pattern, and designation 
indicated on Drawings and in schedules. 

1. Carpet Tile:  Full-size Sample. 
2. Exposed Edge, Transition, and Other Accessory Stripping:  12-inch- (300-mm-) long 

Samples. 

D. Product Schedule:  For carpet tile.  Use same designations indicated on Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Test Reports:  For carpet tile, for tests performed by a qualified testing agency. 

C. Sample Warranty:  For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following: 

1. Methods for maintaining carpet tile, including cleaning and stain-removal products and 
procedures and manufacturer's recommended maintenance schedule. 

2. Precautions for cleaning materials and methods that could be detrimental to carpet tile. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. No extra material to be purchased for purpose of attic stock.  All left over material from 
construction to constitute attic stock – store, maintain and protect accordingly. Package with 
protective covering for storage and identified with labels describing contents. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who is certified by the International Certified 
Floorcovering Installers Association at the Master II certification level. 
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B. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of 
assemblies tested for fire response according to NFPA 253 by a qualified testing agency. 

C. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 

1. Build mockups at locations and in sizes shown on Drawings. 
2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with CRI 104. 

1.10 FIELD CONDITIONS 

A. Comply with CRI 104 for temperature, humidity, and ventilation limitations. 

B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity 
conditions are maintained at occupancy levels during the remainder of the construction period. 

C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to 
bond with adhesive and concrete slabs have pH range recommended by carpet tile 
manufacturer. 

D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, 
install carpet tiles before installing these items. 

1.11 WARRANTY 

A. Special Warranty for Carpet Tiles:  Manufacturer agrees to repair or replace components of 
carpet tile installation that fail in materials or workmanship within specified warranty period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, 
failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, more than 10 percent edge raveling, snags, runs, 
dimensional stability, excess static discharge, loss of tuft bind strength, loss of face fiber, 
and delamination. 

3. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CARPET TILE  

A. All carpet tile products to be Class A rated. 
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B. Basis-of-Design Product:  Subject to compliance with requirements, provide: 

 
1. Mohawk Group, Bigelow “Color Balance” Modular tile. 
2. Color:  As per schedule on drawings 
3. Pattern:  Match Architect's samples. 
4. Construction: Tufted 
5. Surface Texture: Textured pattern loop 
6. Gauge: 1/2 (47.00 rows per 10 cm) 
7. Dye Method: Solution Dyed 
8. Fiber Type:  Nylon 
9. Backing System:  Ecoflex NXT 
10. Size:  12 inches by 36 inches  
11. Installation: Half-Lap 
12. Soil Release Technology 
13. Performance Characteristics:  Foot Traffic Recommendation TARR: Heavy 

 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives:  Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit 
products and subfloor conditions indicated, that complies with flammability requirements for 
installed carpet tile and is recommended by carpet tile manufacturer for releasable installation. 

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

C. Metal Edge/Transition Strips:  Extruded aluminum with satin finish of profile and width shown, of 
height required to protect exposed edge of carpet, and of maximum lengths to minimize running 
joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and other 
conditions affecting carpet tile performance.  Examine carpet tile for type, color, pattern, and 
potential defects. 

B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710 and the following: 

1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other 
materials that may interfere with adhesive bond.  Determine adhesion and dryness 
characteristics by performing bond and moisture tests recommended by carpet tile 
manufacturer. 
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2. Subfloor finishes comply with requirements specified in Section 033000 "Cast-in-Place 
Concrete" for slabs receiving carpet tile. 

3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. General:  Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with 
carpet tile manufacturer's written installation instructions for preparing substrates indicated to 
receive carpet tile installation. 

B. Use trowelable leveling and patching compounds, according to manufacturer's written 
instructions, to fill cracks, holes, depressions, and protrusions in substrates.  Fill or level cracks, 
holes and depressions 1/8 inch (3 mm) wide or wider and protrusions more than 1/32 inch (0.8 
mm) unless more stringent requirements are required by manufacturer's written instructions. 

C. Remove coatings, including curing compounds, and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, without using solvents.  Use mechanical 
methods recommended in writing by carpet tile manufacturer. 

D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile. 

3.3 INSTALLATION 

A. General:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile 
manufacturer's written installation instructions. 

B. Installation Method:  As recommended in writing by carpet tile manufacturer. 

C. Maintain dye lot integrity.  Do not mix dye lots in same area. 

D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture 
including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut edges as 
recommended by carpet tile manufacturer. 

E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting 
by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking 
device. 

G. Install pattern parallel to walls and borders. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 
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1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner 
recommended by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Perform the following operations for existing carpet tile: 
1. Vacuum carpet tile using commercial machine with face-beater element. 
2. Remove stains and spots using cleaners as recommended by the carpet tile 

manufacturer. 
 

C. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor Installations." 

D. Protect carpet tile against damage from construction operations and placement of equipment 
and fixtures during the remainder of construction period.  Use protection methods indicated or 
recommended in writing by carpet tile manufacturer. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 09 68 13 
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SECTION 09 84 33 - SOUND-ABSORBING WALL UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes shop-fabricated, fabric-wrapped panel units tested for acoustical performance, 
including: 
1. Custom fabricated acoustical wall panels. 

1.3 REFERENCES 

A. ASTM International 
1. ASTM C423 Standard Test Method for Sound Absorption and Sound Absorption 

Coefficients by the Reverberation Room Method. 
2. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials. 
3. ASTM E795 Standard Practices for Mounting Test Specimens During Sound Absorption 

Tests. 

1.4 DEFINITIONS 

A. NRC:  Noise Reduction Coefficient. 

B. SAA:  Sound Absorption Average. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of fabric facing, panel edge, core material, and mounting indicated. 

B. Sustainable Submittals: 

1. Product Data:  For products having recycled content, documentation indicating 
percentages by weight of postconsumer and preconsumer recycled content.  Include 
statement indicating cost for each product having recycled content. 

2. Product Data:  For composite wood products used in sound-absorbing wall units, 
documentation indicating that product contains no urea formaldehyde. 

3. Laboratory Test Reports:  For installation adhesives, composite wood products and sound-
absorbing wall units, documentation indicating that products comply with the testing and 
product requirements of the California Department of Health Services' "Standard Practice 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

SOUND-ABSORBING WALL UNITS 09 84 33 - 2 of 8 

for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

C. Shop Drawings:  For sound-absorbing wall and ceiling units.  Include mounting devices and 
details; details at panel head, base, joints, and corners; and details at ceiling, floor base, and wall 
intersections.  Indicate panel edge and core materials. 

1. Include elevations showing panel sizes and direction of fabric weave and pattern matching. 

D. Samples for Initial Selection:  For each type of fabric facing from sound-absorbing wall unit 
manufacturer's full range. 

E. Samples for Verification:  For the following products, prepared on Samples of size indicated 
below: 

1. Fabric:  Full-width by approximately 36-inch- (900-mm-) long Sample, but not smaller than 
required to show complete pattern repeat, from dye lot to be used for the Work, and with 
specified treatments applied.  Mark top and face of fabric. 

2. Panel Edge:  12-inch- (300-mm-) long Sample(s) showing each edge profile, corner, and 
finish. 

3. Core Material:  12-inch- (300-mm-) square Sample at corner. 
4. Mounting Devices:  Full-size Samples. 
5. Assembled Panels:  Approximately 36 by 36 inches (900 by 900 mm), including joints and 

mounting methods. 

1.6 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Elevations and other details, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of the items involved: 

1. Electrical outlets, switches, and thermostats. 
2. Items penetrating or covered by sound-absorbing wall units including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Alarms. 
e. Sprinklers. 
f. Access panels. 

3. Show operation of hinged and sliding components covered by or adjacent to sound-
absorbing wall units. 

B. Product Certificates:  For each type of sound-absorbing wall unit, from manufacturer. 

A. Test Reports: Certified test reports showing compliance with specified performance requirements. 
1. Standard Systems: Submit certified copies of previous test reports substantiating 

performance of system in lieu of retesting 

B. Warranty:  Sample of special warranty. 
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1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For sound-absorbing wall units to include in maintenance manuals.  Include 
fabric manufacturers' written cleaning and stain-removal recommendations. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials from same production run that match products installed and that are 
packaged with protective covering for storage and identified with labels describing contents. 

1. Fabric:  For each fabric, color, and pattern installed, provide length equal to 10 percent of 
amount installed, but no fewer than 10 yards (9 m) quantity. 

2. Mounting Devices:  Full-size units equal to 5 percent of amount installed, but no fewer than 
five devices, including unopened adhesives. 

1.9 QUALITY ASSURANCE 

A. Source Limitations:  Obtain sound-absorbing wall and ceiling units from single source from single 
manufacturer. 

B. Fire-Test-Response Characteristics:  Provide sound-absorbing wall units meeting the following 
as determined by testing identical products by UL or another testing and inspecting agency 
acceptable to authorities having jurisdiction: 

1. Surface-Burning Characteristics:  As determined by testing per ASTM E 84. 

a. Flame-Spread Index:  25 or less. 
b. Smoke-Developed Index:  250 Maximum.. 

2. Fire Growth Contribution:  Meeting acceptance criteria of local code and authorities having 
jurisdiction when tested according to NFPA 265 or NFPA 286. 

C. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials, fabrication, and installation. 

1. Build mockup of typical wall area as directed by Architect.  Include intersection of wall and 
ceiling, corners, and perimeters. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Comply with fabric and sound-absorbing wall unit manufacturers' written instructions for minimum 
and maximum temperature and humidity requirements for shipment, storage, and handling. 
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B. Deliver materials and units in unopened bundles and store in a temperature-controlled dry place 
with adequate air circulation. 

1.11 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install sound-absorbing wall units until spaces are enclosed 
and weathertight, wet work in spaces is complete and dry, work at and above ceilings is complete, 
and ambient temperature and humidity conditions are maintained at the levels indicated for 
Project when occupied for its intended use. 

B. Lighting:  Do not install sound-absorbing wall units until a lighting level of not less than 80 fc (538 
lux) minimum is provided on surfaces to receive the units. 

C. Air-Quality Limitations:  Protect sound-absorbing wall units from exposure to airborne odors, such 
as tobacco smoke, and install units under conditions free from odor contamination of ambient air. 

D. Field Measurements:  Verify locations of sound-absorbing wall units and actual dimensions of 
openings and penetrations by field measurements before fabrication. 

E. Wall & Ceiling Conditions 
1. The wall surface should be clean, dry, structurally sound, and free of mildew, grease, dust, 

or other stains. 
2. Remove any existing wallcovering and adhesive. 
3. Plaster and masonry wall surfaces should not exceed 5.5% moisture when measured by a 

BD-8 Delmhorst moisture meter.  Gypsum board wall surfaces should not exceed 16% 
moisture. 

4. Room humidity should not exceed 90%. 
5. Wall surfaces should be primed with a quality wallcovering primer as approved by 

manufacturer.  Wall surfaces with significant color variation should be primed with a good 
quality pigmented wallcovering primer. 

6. New plaster should age 60-90 days before painting or installing wallcovering 

1.12 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of sound-absorbing wall units that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to the following: 

a. Acoustical performance. 
b. Fabric sagging, distorting, or releasing from panel edge. 
c. Warping of core. 

2. Warranty Period:  Two years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 SOUND-ABSORBING WALL UNITS 

A. General Requirements for Sound-Absorbing Wall Units:  Units shall comply with the testing and 
product requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

B. Sound-Absorbing Wall Panel:  Manufacturer's custom panel construction consisting of facing 
material laminated to front face, edges, and back edge border of core, stretched over front face 
of edge-framed core and bonded or attached to edges and back of frame. 

1. Basis-of-Design Product:  Acoufelt “Fracture”, or comparable product by one of the 
following: 
a. Acoustical Panel Systems (APS, Inc.). 
b. Acoustical Solutions, Inc. 
c. Armstrong World Industries. 
d. Kinetics Noise Control, Inc. 
e. Proudfoot Company, Inc. (The). 
f. Sound Concepts Canada, Inc. 
g. Sound Management Group LLC. 
h. Tectum Inc. 
i. Filzfelt 
j. Wall Technology, Inc.; an Owens Corning company. 

2. Mounting Accessories:  None, adhered to substrate.  
3. Constructed: 100% Polyester 
4. Thickness: 1/2 in 
5. Size: SEE DRAWINGS 
6. Edge Detail: Square  
7. Sound Absorption (ASTM C423): Noise Reduction Coefficient as follows:  

a. 0.45, SAA – 0.21, minimum. 
8.       Colors: Provide color selection from manufacturer’s standard to architect. Specified 3 color 

selection. 

2.2 MATERIALS 

A. Core Materials:  Manufacturer's standard. 
1. Impact-Resistant, acoustically transparent, Copolymer Sheet for Face Layer:  1/16- to 1/8-

inch- (1.6- to 3.2-mm-) thick layer of perforated, noncombustible, copolymer sheet 
laminated to face of core. 

B. Facing Material Fabric from same dye lot; color and pattern as indicated on Drawings. 

1. Manufacturer:   
2. Product Line/Pattern:   
3. Pattern Repeat 
4. Style Number 
5. Color  

http://www.specagent.com/LookUp/?uid=123456790290&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790292&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790294&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790301&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790318&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790321&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790324&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456790327&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793362&mf=04&src=wd
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6. Fiber Content 
7. Width 
8. Source:   
9. Applied Treatments:  Stain resistance. 

C. Mounting Devices:  Concealed on back of unit, recommended by manufacturer to support weight 
of unit, and as follows: 

1. Splines:  Manufacturer's standard concealed metal or plastic splines that engage the kerfed 
edges of the unit, with other moldings and trim for interior corners, exterior corners, and 
exposed edges, with factory-applied finish on exposed items. 

2. Adhesives:  As recommended by sound-absorbing wall unit manufacturer and with a VOC 
content of 70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24).  

3. Adhesives:  As recommended by sound-absorbing wall unit manufacturer and that comply 
with the testing and product requirements of the California Department of Health Services' 
"Standard Practice for the Testing of Volatile Organic Emissions from Various Sources 
Using Small-Scale Environmental Chambers." A heavy-duty clay-based adhesive is 
required 

4. Metal Clips or Bar Hangers:  Manufacturer's standard two-part metal "Z" clips, with one 
part of each clip mechanically attached to back of unit and the other part to substrate, 
designed to permit unit removal. 

2.3 FABRICATION 

A. General:  Use manufacturer's standard construction except as otherwise indicated; with facing 
material applied to face, edges, and back border of dimensionally stable core; and with rigid edges 
to reinforce panel perimeter against warpage and damage. 

B. Core-Face Layer:  Evenly stretched over core face and edges and securely attached to core; free 
from puckers, ripples, wrinkles, or sags. 

C. Facing Material:  Apply fabric facing fully covering visible surfaces of unit; with material stretched 
straight, on the grain, tight, square, and free from puckers, ripples, wrinkles, sags, blisters, seams, 
adhesive, or other visible distortions or foreign matter. 

D. Dimensional Tolerances of Finished Units:  Plus or minus 1/16 inch (1.6 mm) for the following: 

1. Thickness. 
2. Edge straightness. 
3. Overall length and width. 
4. Squareness from corner to corner. 
5. Chords, radii, and diameters. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fabric, fabricated units, substrates, areas, and conditions, for compliance with 
requirements, installation tolerances, and other conditions affecting performance of sound-
absorbing wall units. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install sound-absorbing wall units in locations indicated with vertical surfaces and edges plumb, 
top edges level and in alignment with other units, faces flush, and scribed to fit adjoining work 
accurately at borders and at penetrations. 

B. Comply with sound-absorbing wall unit manufacturer's written instructions for installation of units 
using type of mounting devices indicated.  Mount units securely to supporting substrate. 

C. Align and level fabric pattern and grain among adjacent units. 

3.3 INSTALLATION TOLERANCES 

A. Variation from Plumb and Level:  Plus or minus 1/16 inch (1.6 mm). 

B. Variation of Panel Joints from Hairline:  Not more than 1/16 inch (1.6 mm) wide. 

3.4 CLEANING 

A. Clip loose threads; remove pills and extraneous materials. 

B. Clean panels on completion of installation to remove dust and other foreign materials according 
to manufacturer's written instructions. 

3.5 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 09 84 33 
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SECTION 09 91 00 - PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes the performance criteria, materials, production, and erection of  
surface preparation and the application of paint systems for the project.  The work performed 
under this Section consists of the provision of all plant, materials, labor and equipment and the 
like necessary and/or required for the complete execution of all surface preparation and the 
application of paint systems as required by the this section, schedules, keynotes and drawings, 
including, but not limited to the following substrates: 

1. Concrete. 
2. Concrete masonry units (CMU). 
3. Steel. 
4. Cast iron. 
5. Galvanized metal. 
6. Aluminum (not anodized or otherwise coated). 
7. Wood. 
8. Gypsum board. 
9. Plaster. 
10. Spray-textured ceilings. 
11. ASJ insulation covering. 

B. Related Requirements: 

1. Division 05 "Structural Steel Framing" for shop priming of metal substrates with primers 
specified in this Section. 

1.3 DEFINITIONS 

A. Gloss Level 1 G! Matte or Flat Finish:  Not more than 5 units at 60 degrees and 10 units at 85 
degrees, according to ASTM D 523. 

B. Gloss Level G2 Velvet Finish:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 
degrees, according to ASTM D 523. 

C. Gloss Level G3 Eggshell Finish:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D 523. 
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D. Gloss Level G4 Satin Finish:  20 to 35 units at 60 degrees and not less than 35 units at 85 
degrees, according to ASTM D 523. 

E. Gloss Level G5 Semi-Gloss Finish:  35 to 70 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level G6 Gloss Finish:  70 to 85 units at 60 degrees, according to ASTM D 523. 

G. Gloss Level G7 High-Gloss Finish:  More than 85 units at 60 degrees, according to 
ASTM D 523. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application 
instructions. 

B. Samples for Initial Selection:  For each type of topcoat product. 

C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

D. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 
designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category specified in 
Part 2, with the proposed product highlighted. 

3. VOC content. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. No extra material to be purchased for purpose of attic stock.  All left over material from 
construction to constitute attic stock – store, maintain and protect accordingly. Package with 
protective covering for storage and identified with labels describing contents. 

1.6 QUALITY ASSURANCE 

A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 
each paint system specified in Part 3. 

a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items:  Architect will designate items or areas required. 
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2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.8 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are 
between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 
deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the following: 

1. Akzo Nobel 
2. Benjamin Moore & Co. 
3. ICI Paints. 
4. Kelly-Moore Paints. 
5. Mastercoating technologies – Zolatone 
6. PPG Architectural Finishes, Inc. 
7. Sherwin-Williams Company (The) 
8. Insl-X 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List." 

http://www.specagent.com/LookUp/?ulid=544&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793438&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815218&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815220&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815222&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815224&mf=04&&mf=04&src=wd
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B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for 
interior paints and coatings applied at Project site, the following VOC limits, exclusive of 
colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

1. Flat Paints and Coatings:  50 g/L. 
2. Nonflat Paints and Coatings:  150 g/L. 
3. Dry-Fog Coatings:  400 g/L. 
4. Primers, Sealers, and Undercoaters:  200 g/L. 
5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L. 
6. Zinc-Rich Industrial Maintenance Primers:  340 g/L. 
7. Pretreatment Wash Primers:  420 g/L. 
8. Floor Coatings:  100 g/L. 
9. Shellacs, Clear:  730 g/L. 
10. Shellacs, Pigmented:  550 g/L. 

D. Colors:  As indicated in a finish schedule. 

2.3 BLOCK FILLERS 

A. Block Filler, Latex, Interior/Exterior:  MPI #4. 

1. Glidden Professional – Concrete Coatings Block Filler Interior / Exterior Primer. 
2. Akzo Nobel. 
3. Sherwin Williams – Preprite – Interior / Exterior Block filler. 

2.4 PRIMERS/SEALERS 

A. Primer Sealer, Latex, Interior:  MPI #50. 

1. Product by one of the approved manufacturers found in the MPI list. 

B. Primer, Alkali Resistant, Water Based:  MPI #3. 

1. Product by one of the approved manufacturers found in the MPI list. 

C. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149. 

1. Product by one of the approved manufacturers found in the MPI list. 

D. Primer, Latex, for Interior Wood:  MPI #39. 
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1. Product by one of the approved manufacturers found in the MPI list. 

E. Primer Sealer, Alkyd, Interior:  MPI #45. 

1. Product by one of the approved manufacturers found in the MPI list. 

F. Primer Sealer, Alkyd, Interior:  MPI #69 (Gymnasium Ceiling). 

1. Product by one of the approved manufacturers found in the MPI list. 

G. Primer, Bonding, Water Based:  MPI #17. 

1. Product by one of the approved manufacturers found in the MPI list. 

H. Primer, Bonding, Solvent Based:  MPI #69. 

1. Product by one of the approved manufacturers found in the MPI list. 

I. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint 
systems indicated. 

2.5 METAL PRIMERS 

A. Primer, Rust-Inhibitive, Water Based:  MPI #107. 

1. Product by one of the approved manufacturers found in the MPI list. 

B. Primer, Alkyd, Anti-Corrosive, for Metal:  MPI #79. 

1. Product by one of the approved manufacturers found in the MPI list. 

C. Primer, Alkyd, Quick Dry, for Metal:  MPI #76. 

1. Product by one of the approved manufacturers found in the MPI list. 

D. Primer, Galvanized, Water Based:  MPI #134. 

1. Product by one of the approved manufacturers found in the MPI list. 

E. Primer, Vinyl Wash:  MPI #80. 

1. Product by one of the approved manufacturers found in the MPI list. 

F. Primer, Quick Dry, for Aluminum:  MPI #95. 

1. Product by one of the approved manufacturers found in the MPI list. 
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2.6 WATER-BASED PAINTS 

A. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):  MPI #143. 

1. Product by one of the approved manufacturers found in the MPI list. 

B. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 2):  MPI #144. 

1. Product by one of the approved manufacturers found in the MPI list. 

C. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145. 

1. Product by one of the approved manufacturers found in the MPI list. 

D. Latex, Interior, Institutional Low Odor/VOC, Semi-Gloss (Gloss Level 5):  MPI #147. 

1. Product by one of the approved manufacturers found in the MPI list. 

E. Acrylic, Interior, Institutional Low Odor/VOC, Multicolor MPI # 112. 

1. Product by one of the approved manufacturers found in the MPI list. 

F. Light Industrial Coating, Exterior, Water Based, Semi-Gloss (Gloss Level 5):  MPI #163. 

1. Product by one of the approved manufacturers found in the MPI list. 

2.7 SOLVENT-BASED PAINTS 

A. Alkyd, Interior, (Gloss Level 3):  MPI #51. 

1. Product by one of the approved manufacturers found in the MPI list. 

B. Alkyd, Interior, (Flat) Spray Applied Dry Fall : MPI #118 (Gymnasium Ceiling) 

C. Alkyd, Interior, Semi-Gloss (Gloss Level 5):  MPI #47. 

1. Product by one of the approved manufacturers found in the MPI list. 

D. Alkyd, Quick Dry, Semi-Gloss (Gloss Level 5): MPI #81. 

1. Product by one of the approved manufacturers found in the MPI list. 

2.8 DRY FOG/FALL COATINGS 

A. Interior Alkyd Dry Fog/Fall:  MPI #118. 

1. Basis-of-Design Product:  Coronado Paint; Superkote 5000Alkyd Dryfall 105-1/131-1 or 
equal. 

2. VOC Content:  E Range of E2. 
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2.9 FLOOR COATINGS 

A. Sealer, Water Based, for Concrete Floors:  MPI #99. 

1. Product by one of the approved manufacturers found in the MPI list. 

2.10 SOURCE QUALITY CONTROL 

A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample paint materials.  
Contractor will be notified in advance and may be present when samples are taken.  If 
paint materials have already been delivered to Project site, samples may be taken at 
Project site.  Samples will be identified, sealed, and certified by testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying coatings if test results show materials 

being used do not comply with product requirements.  Contractor shall remove 
noncomplying paint materials from Project site, pay for testing, and repaint surfaces 
painted with rejected materials.  Contractor will be required to remove rejected materials 
from previously painted surfaces if, on repainting with complying materials, the two paints 
are incompatible. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 
as follows: 

1. Concrete:  12 percent. 
2. Masonry (Clay and CMU):  12 percent. 
3. Wood:  15 percent. 
4. Gypsum Board:  12 percent. 
5. Plaster:  12 percent. 

C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth. 

D. Plaster Substrates:  Verify that plaster is fully cured. 

E. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and 
are not to be painted.  If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall 
items that were removed.  Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 
coat as required to produce paint systems indicated. 

D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  
Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 
permitted in manufacturer's written instructions. 

E. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods 
recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning." 
4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal." 

F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with the same material as used for shop priming to comply 
with SSPC-PA 1 for touching up shop-primed surfaces. 

G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal 
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that 
promote adhesion of subsequently applied paints. 

H. Aluminum Substrates:  Remove loose surface oxidation. 

I. Wood Substrates: 

1. Scrape and clean knots, and apply coat of knot sealer before applying primer. 
2. Sand surfaces that will be exposed to view, and dust off. 
3. Prime edges, ends, faces, undersides, and backsides of wood. 
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood 

filler.  Sand smooth when dried. 

J. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material 
that might impair bond of paints to substrates. 
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3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 
Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar exposed 

surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or 
furniture with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and similar 
hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment name, 
identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are factory primed 
or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied.  Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film 
has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 
breaks. 

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety 
and Security Work: 

1. Paint the following work where exposed in equipment rooms: 

a. Equipment, including panelboards and switch gear. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Tanks that do not have factory-applied final finishes. 
h. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 

2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering 

or other paintable jacket material. 
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h. Other items as directed by Architect. 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and 
outlets that are visible from occupied spaces. 

4. Do not paint in mechanical rooms except as noted in 3.3.E.1. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with paint 

manufacturer's written recommendations, Contractor shall pay for testing and apply 
additional coats as needed to provide dry film thickness that complies with paint 
manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 
Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.6 PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

B. Concrete Substrates, Traffic Surfaces: 

1. Water-Based Clear Sealer System: 

a. First coat:  Sealer, solvent based, for concrete floors, MPI #99. 
b. Topcoat:  Sealer, solvent based, for concrete floors, MPI #104. 
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C. CMU Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Block Filler:  Block filler, latex, interior/exterior, MPI #4. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

D. Steel Substrates: 

1. Quick-Drying Enamel System: 

a. Prime Coat:  Primer, alkyd, quick dry, for metal, MPI #76. 
b. Intermediate Coat:  Alkyd, quick dry, matching topcoat. 
c. Topcoat:  Alkyd, quick dry, semi-gloss (Gloss Level 5), MPI #81. 

E. Galvanized-Metal Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, galvanized, water based, MPI #134. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

F. Aluminum (Not Anodized or Otherwise Coated) Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, quick dry, for aluminum, MPI #95. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

G. Wood Substrates:  Including wood trim, architectural woodwork, doors, wood-based panel 
products. 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, latex, for interior wood, MPI #39. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

H. Fiberglass and Plastic Substrates: 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer, bonding, water based, MPI #17. 
b. Prime Coat:  Primer, bonding, solvent based, MPI #69. 
c. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
d. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

I.  Gypsum Board and Plaster Substrates: 
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1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

2. Institutional Low-Odor/VOC Acrylic System: 

a. Prime Coat:  SP203Stain Acrylic Drywall Primer, Master Coating Technologies. 
b. Intermediate Coat:  Acrylic Interior, Institutional Low Odor/VOC, Multi-color, Master 

Coating Technologies., #MPI #112. 
c. Finish Coat:  Acrylic Interior, Institutional Low Odor/VOC, Multi-color, Master 

Coating Technologies., #MPI #112. 

J.  Cotton or Canvas and ASJ Insulation-Covering Substrates:  Including pipe and duct coverings. 

1. Institutional Low-Odor/VOC Latex System: 

a. Prime Coat:  Primer sealer, latex, interior, MPI #50. 
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat. 
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144. 

3.7 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 

3. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area. 

END OF SECTION 09 50 00 
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SECTION 10 11 00 - VISUAL DISPLAY SURFACES (PROVIDED BY OWNER INSTALLED BY 
CONTRACTOR) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of visual display units for the project and consists of the provision of all plant, 
materials, labor and equipment and the like necessary and/or required for the complete 
execution of all visual display units as required by schedules, keynotes and drawings, as 
specified herein, and as may be required by conditions and authorities having jurisdiction 
including, but not limited to the following: 
 
1. Tackboards. 
2. Visual display wall panels. 

1.3 DEFINITIONS 

A. Tackboard:  Framed or unframed, tackable, visual display board assembly. 

B. Visual Display Board Assembly:  Visual display surface that is factory fabricated into composite 
panel form, either with or without a perimeter frame; includes visual display wall panels and 
tackboards. 

C. Visual Display Surface: Surfaces that are used to convey information visually, including 
surfaces of magnetic markerboards, tackboards, and surfacing materials that are not fabricated 
into composite panel form but are applied directly to walls. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for visual display 
surfaces. 

B. Shop Drawings:  For visual display surfaces.  Include plans, elevations, sections, details, and 
attachments to other work. 

1. Show locations of panel joints. 
2. Show locations of special-purpose graphics for visual display surfaces. 
3. Include sections of typical trim members. 
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C. Samples for Initial Selection:  For each type of visual display surface indicated, for units with 
factory-applied color finishes, and as follows: 

1. Actual sections of porcelain-enamel face sheet, tackboard assembly, visual display wall 
covering. 

2. Include accessory Samples to verify color selected. 

D. Samples for Verification:  For each type of visual display surface indicated. 

1. One visual display board assembly, mock-up complete with porcelain – enamel face 
sheet, tackboard and trim mounted on substrate. Board may be incorporated into project 
upon acceptance of mock-up.    

E. Product Schedule:  For visual display surfaces.  Use same designations indicated on Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for surface-burning characteristics of fabrics. 

C. Warranties:  Sample of special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For visual display surfaces to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of visual display board. 

B. Source Limitations:  Obtain visual display surfaces from single source from single manufacturer. 

C. Surface-Burning Characteristics: Class B as determined by testing identical products according 
to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 

1. Flame-Spread Index:  75 or less. 
2. Smoke-Developed Index:  450 or less. 

D. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate appearance and aesthetic effects and set quality standards for installation. 

1. Build mockup of typical visual display boards as shown on Drawings.  Include 
accessories. 

2. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

VISUAL DISPLAY SURFACES 10 11 00 - 3 of 8 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver factory-built visual display surfaces, including factory-applied trim where indicated, 
completely assembled in one piece without joints, where possible.  If dimensions exceed 
maximum manufactured panel size, provide two or more pieces of equal length as acceptable to 
Architect.  When overall dimensions require delivery in separate units, prefit components at the 
factory, disassemble for delivery, and make final joints at the site. 

B. Store visual display surfaces vertically with packing materials between each unit. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install visual display surfaces until spaces are 
enclosed and weathertight, wet work in spaces is complete and dry, work above ceilings is 
complete, and temporary HVAC system is operating and maintaining ambient temperature and 
humidity conditions at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with visual display 
surfaces by field measurements before fabrication. 

1. Allow for trimming and fitting where taking field measurements before fabrication might 
delay the Work. 

1.10 WARRANTY 

A. Special Warranty for Porcelain-Enamel Face Sheets:  Manufacturer's standard form in which 
manufacturer agrees to repair or replace porcelain-enamel face sheets that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Surfaces lose original writing and erasing qualities. 
b. Surfaces exhibit crazing, cracking, or flaking. 

2. Warranty Period:  50 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Porcelain-Enamel Face Sheet:  Manufacturer's standard steel sheet with porcelain-enamel 
coating fused to steel; uncoated thickness indicated. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following]: 

a. Claridge Products and Equipment, Inc. 
b. PolyVision Corporation; a Steelcase company. 

http://www.specagent.com/LookUp/?ulid=570&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791378&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793568&mf=&src=wd
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c. A-1 visual system. 

2. Gloss Finish:  Gloss as indicated; dry-erase markers wipe clean with dry cloth or 
standard eraser. 

B. Natural Cork Sheet:  Seamless, single-layer, compressed fine-grain cork sheet; bulletin board 
quality; face sanded for natural finish with surface-burning characteristics indicated. 

C. Hardboard:  ANSI A135.4, tempered. 

D. Fiberboard:  ASTM C 208. 

E. Extruded Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063. 

2.2 TACKBOARD ASSEMBLIES  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Clarus 
2. A-1 Visual Systems. 
3. Claridge Products and Equipment, Inc. 
4. PolyVision Corporation; a Steelcase company. 

B. Natural-Cork Tackboard:  1/4-inch- (6-mm-) thick, natural cork sheet factory laminated to 1/4-
inch- (6-mm-) thick hardboard backing. 

2.3 VISUAL DISPLAY WALL PANEL ASSEMBLIES  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. A-1 Visual Systems. 
2. Clarus EmpowerED  
3. Claridge Products and Equipment, Inc. 
4. PolyVision Corporation; a Steelcase company. 
5. Tri-Best Visual Display Products. 

B. Marker Wall Sheets: Fabricated from 0.021-inch (0.53-mm) uncoated thickness, porcelain-
enamel face sheets fused to steel; for direct application to wall surface.  

C. Marker Wall Panels:  Fabricated from markerboard assembly indicated. 

D. Joint Accessories:  Manufacturer's standard, exposed trim at butt joints. 

E. Adhesive:  Mildew-resistant, nonstaining adhesive, for use with specific tack wall panels and 
substrate application, as recommended in writing by visual display surface manufacturer. 

http://www.specagent.com/LookUp/?ulid=578&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791472&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791484&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793585&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=580&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791530&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791536&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793593&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456791543&mf=&src=wd
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1. Adhesive shall have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

F. Primer/Sealer:  Mildew-resistant primer/sealer complying with requirements in Division 09 
"Painting” and recommended in writing by visual display surface manufacturer for intended 
substrate. 

G. Face Trim: 5/8 clear anodized aluminum with mitered corners. 

H. Mounting Clip: Manufacturers standard.  

2.4 FABRICATION 

A. Porcelain-Enamel Visual Display Assemblies:  Laminate porcelain-enamel face sheet and 
backing sheet to core material under heat and pressure with manufacturer's standard flexible, 
waterproof adhesive. 

B. Visual Display Boards:  Factory assemble visual display boards unless otherwise indicated. 

1. Where factory-applied trim is indicated, trim shall be assembled and attached to visual 
display boards at manufacturer's factory before shipment. 

C. Factory-Assembled Visual Display Units:  Coordinate factory-assembled units with trim and 
accessories indicated.  Join parts with a neat, precision fit. 
1. Provide manufacturer's standard mullion trim at joints between markerboards and 

tackboards of combination units. 

D. Modular Visual Display Boards:  Fabricated with integral panel clips attached to core material. 

E. Aluminum Frames and Trim:  Fabricate units straight and of single lengths, keeping joints to a 
minimum.  Miter corners to a neat, hairline closure. 

1. Where factory-applied trim is indicated, trim shall be assembled and attached to visual 
display units at manufacturer's factory before shipment. 

2.5 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 
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2.6 ALUMINUM FINISHES 

A. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

B. Color Anodic Finish:  AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker. 

C. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness of 
1.5 mils (0.04 mm).  Comply with coating manufacturer's written instructions for cleaning, 
conversion coating, and applying and baking finish. 

2.7 VISUAL DISPLAY SURFACE SCHEDULE 

A. Visual Display Board, Markerboard or Tackboard:  Factory assembled. 

1. Visual Display: Sliding Magnetic Glass writing board- Ultra Thin Glass assembly  

a. Color:  Glass  
b. Corners:  Square. 
c. Width:  Refer to finish schedule on drawings 
d. Height:  Refer to finish schedule on drawings 
e. Mounting:  Wall. 
f. Mounting Height:  As indicated on Drawings. 
g. Factory-Applied Aluminum Trim and Marker Rail:  Manufacturer's standard with 

clear anodic finish. 
               

2. Tackboard:  Factory assembled  

a. Tack Surface:  Natural-cork tackboard assembly. 
b. Color:  TBD 
c. Corners:  Square. 
d. Width:  Refer to finish schedule on drawings 
e. Height:  Refer to finish schedule on drawings 
f. Mounting:  Wall. 
g. Mounting Height:  As indicated on Drawings. 
h. Edges:  Concealed by trim. 
i. Factory-Applied Aluminum Trim & Marker Rail:  Manufacturer's standard style, with 

clear anodic finish. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances, surface conditions of wall, and other conditions affecting performance of 
the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation. 

B. Clean substrates of substances that could impair the performance of and affect the smooth, 
finished surfaces of visual display boards, including dirt, mold, and mildew. 

3.3 INSTALLATION, GENERAL 

A. General:  Install visual display surfaces in locations and at mounting heights indicated on 
Drawings. Keep perimeter lines straight, level, and plumb.  Provide grounds, clips, backing 
materials, adhesives, brackets, anchors, trim, and accessories necessary for complete 
installation. 

3.4 INSTALLATION OF FACTORY-FABRICATED VISUAL DISPLAY BOARDS AND ASSEMBLIES 

A. Visual Display Boards:  Attach concealed clips, hangers, and grounds to wall surfaces and to 
visual display boards with fasteners at not more than 8 inches (200 mm) o.c.  Secure both top 
and bottom of boards to walls. 

3.5 CLEANING AND PROTECTION 

A. Clean visual display surfaces according to manufacturer's written instructions.  Attach one 
cleaning label to visual display surface in each room. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 

C. Cover and protect visual display surfaces after installation and cleaning. 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 
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1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 10 11 00 
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SECTION 10 14 00 - SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes identifying devices.  

1.2 SUBMITTALS 

A. See Division 1 – General Requirements for submittal procedures. 

B. Product Data:  Manufacturer’s printed literature for each type of sign, indicating sign styles, 
font, foreground and background colors, locations, overall dimensions. 

C. Signage Schedule:  Provide information sufficient to completely define each sign for 
fabrication, including room number, room name, other text to be applied, sign and letter 
sizes, fonts and colors. 
1. When room numbers to appear on signs differ from those on the drawings, include 

drawing room number on schedule. 
2. When content of signs is indicated to be determined later, request such information 

from Owner through Architect at least 2 months prior to start of fabrication; upon 
request, submit preliminary schedule. 

3. Submit for approval by Owner through Architect prior to fabrication. 

D. Samples: Submit three samples of each type of sign, of size similar to that required for 
project, illustrating sign style, font and method of attachment. 
1. Selection Samples:  Where colors are not specified, submit three sets of color 

selection charts or chips. 
2. Verification Samples:  Submit samples showing colors selected 

E Manufacturer's Installation Instructions: Submit installation template and attachment 
devices. 

1.3 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Package signs as required to prevent damage before installation. 

B. Package room and door signs in sequential order of installation, labeled by floor and 
building. 

C. Store adhesive attachment tape at ambient room temperatures. 
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1.5 ENVIRONMENTAL REQUIREMENTS 

A. Do not install signs when ambient temperature is lower than recommended by 
manufacturer. 

B. Maintain this minimum temperature during and after installation of signs. 

PART 2 PRODUCTS 

2.1 CAST ALUMINUM LETTERS 

A. Provide cast aluminum letters with text and locations as indicated on Drawings. 
1. Material:  214 or 514 aluminum alloy. 
2. Finish: Sand-blasted edges. Paint as per finish schedule.  
4. Letter Style: Century Gothic  Upper Case, Bold 
5. Mounting: Concealed Studs, with stainless steel spacers. 

 
 

B. Manufacturers 
1. The Southwell Co., San Antonio, TX 78291 
2. Andco Industries Corp., Greensboro, NC 27410 
3. Matthews International Corp., Pittsburgh, PA 15212 

  4.  Signs and Decal Corp., Brooklyn, NY 11211 
 

2.2 EXTERIOR WALL SIGNS (At Handicapped Entrances)- NOT USED 
 
A. Access entrance symbol sign, Black duranodic aluminum frame.  Insert size 9" x 9".  Insert 

shall have a raised 4" accessibility symbol with the   verbal description, “Entrance” using 1" 
Gill Sans upper case letters directly below and followed by Grade 2 braille.                                         

2.3 INTERIOR SIGNS 

A. Manufacturers: 
1. Ark Ramos 
2. Mohawk Sign Systems, Inc. 
3. Seton Identification Products. 
4. Substitutions: See Division 1 - General Requirements for submittal procedures. 

2.4 SIGNAGE APPLICATIONS 

A. Accessibility Compliance:  All signs are required to comply with ADAAG and ANSI/CC 
A117.1 and applicable building codes,  

B. Room and Door Signs:  Provide a sign for every doorway, whether it has a door or not, 
excluding corridors, lobbies and similar open areas.  
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2.5 GRAPHIC PROCESS 

A. Tactile characters shall be raised the required 1/32" inches from sign face.  Glue-on letters or 
etched backgrounds are not acceptable.   

B. All text shall be accompanied by Grade 2 braille.  Braille shall be separated ½" from the 
corresponding raised characters or symbols.  Grade 2 braille translation to be provided by 
signage manufacturer.   

C. All letters, numbers and/or symbols shall contrast with their background, either light          
characters on a dark background or dark characters on a light background. Characters and 
background shall have a non-glare finish.   

D. Plaque material shall be Special Purpose SP125 decorative thermosetting high pressure 
laminate.  Material to be 1/8” thick laminate with a melamine resin surface and a phenolic resin 
core which provides resistance to abrasion, stains, alcohol, solvents, boiling water, and heat.  
The material shall be NEMA rated and have flammability and smoke values that meet the 
standards for flammability of interior materials.   

E. Background color as selected by architect from manufacturer’s actual color samples.   

2.6 ACCESSIBILITY GUIDELINES FOR SIGNAGE 

A.  Room Identification Signs: Signs which designate permanent rooms or spaces shall comply 
with the following guidelines:  
1. Raised Copy - Letters and numerals shall be raised 1/32" upper case, sans serif or 

simple serif typestyle.  
2. Character Height - Raised characters shall be at least 5/8" high, but no higher than 2".  
3. Symbols - Symbols shall be accompanied by the equivalent verbal description placed 

directly below the symbol. The border dimension of the symbol shall be 6" minimum in 
height.  

4. Braille Tags - Grade 2 Braille shall be on all signs, as required.  
5. Colors - The characters and backgrounds of all signs shall be of matte or other non-

glare finish. Characters and symbols shall contrast with light characters on a dark 
background or dark characters on a light background. Colors to be as selected by the 
Architect from the manufacturer's standard colors.  

6. Mounting - Signs shall be installed on the wall adjacent to the latch side of the door. If 
there is no space on the latch side of the door, including double leaf doors, signs shall 
be placed on the nearest adjacent wall. Mounting height shall be so that the baseline of 
the tactile copy is located between 48” at the lowest point to 60” at the highest point. . 
Mounting location for such signage shall be so that a person may approach within three 
inches of signage without encountering protruding objects or standing within the swing 
of a door. 

 
B. Directional and Information Signs: Signs which provide direction to, or information about 

functional spaces of the building shall comply with the same guidelines as those set for Room 
Identification Signs with the following additions and exceptions.  

1. Character Proportion - Letters and numerals on sign shall have a width to height ratio 
between 3:5 and 1:1 and a stroke width to height ratio between 1:5 and 1:10.  

2. Character Height - Characters and numbers on signs shall be sized according to the 
viewing distance from which they are to be read. The minimum height is measured using 
an upper case X. Lower case characters are permitted. Any signs that are suspended 
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or projected overhead shall have characters at least three inches high and shall maintain 
a minimum clearance of 80 inches from finished floor.  

3. Raised Copy - Directional and Informational signs are NOT required to use raised copy 
or braille tags.  

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing conditions before starting Work. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer’s instructions. 

B. Install neatly, with horizontal edges level. 

C. Sign Locations: 
1. Room and Door Signs:  Locate on wall at latch side of door.  The sign shall be 

mounted so that the baseline of the tactile copy shall be between 48” at the lowest 
point to 60” at the highest point above finished floor. 

2. If no location is indicated, obtain Owner/s instructions. 
3. Maximum Occupancy Signs posted in Assembly spaces in a conspicuous place 

near the main or exit access doorway. 

D. Protect from damage until Substantial Completion; repair or replace damaged items.  

3.3  WASTE MANAGEMENT 

 A. Coordinate with Division 01 

 1. Separate and recycle cut-offs and waste materials and material packaging in 
accordance with Waste Management Plan and to the maximum extent economically 
feasible and place in designated areas for recycling. 

2.  Set aside and protect materials suitable for reuse and/or remanufacturing. 

3.  Separate and fold up metal banding; flatten and place along with other metal scrap 
for recycling in designated area. 
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HIGH SCHOOL CLASSROMS 6”X12” 
 

NTS 

230 
SCIENCE CLASSROOM 

ROOM NAME. 
RAISED TACTILE 
CHARACTERS 
5/8” MIN (TYP.) 

GRADE 2 BRAILLE 

ROOM NUMBER. 
RAISED TACTILE 
CHARACTERS 
5/8” MIN (TYP.) 
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END OF SECTION 10 14 00 
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SECTION 10 21 00 - TOILET PARTITIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes toilet compartments and screens as follows: 
1. Type:  Solid-plastic. 
2. Compartment Style:  Overhead braced and floor anchored. 

B. Related Sections include the following: 
1. Division 5 Section "Metal Fabrications" for supports that attach units to overhead structural 

system. 
2. Division 10 "Toilet and Bath Accessories" for toilet paper holders, grab bars, purse shelves, and 

similar accessories. 

1.3 SUBMITTALS 

A. Product Data:  For each type and style of toilet compartment and screen specified.  Include details of 
construction relative to materials, fabrication, and installation.  Include details of anchors, hardware, 
and fastenings. 

B. Shop Drawings:  For fabrication and installation of toilet compartment and screen assemblies.  Include 
plans, elevations, sections, details, and attachments to other work. 
1. Show locations of reinforcement and cutouts for compartment-mounted toilet accessories. 

C. Samples for Initial Selection:  Manufacturer's color charts consisting of sections of actual units 
showing the full range of colors, textures, and patterns available for each type of compartment or 
screen indicated. 

D. Samples for Verification:  Of each compartment or screen color and finish required, prepared on 6-
inch-square Samples of same thickness and material indicated for Work. 

1.4 PROJECT CONDITIONS 

A. Field Measurements:  Verify dimensions in areas of installation by field measurements before 
fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with 
construction progress to avoid delaying the Work. 
1. Established Dimensions:  Where field measurements cannot be made without delaying the 

Work, establish dimensions and proceed with fabricating units without field measurements.  
Coordinate supports, adjacent construction, and fixture locations to ensure actual dimensions 
correspond to established dimensions. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Scranton Products 
2. General Partitions Mfg. Corp. 
3. Bradley Corp. 

2.2 MATERIALS 

A. General:  Provide materials that have been selected for surface flatness and smoothness.  Exposed 
surfaces that exhibit pitting, seam marks, roller marks, stains, discolorations, telegraphing of core 
material, or other imperfections on finished units are unacceptable. 

B. Solid-Plastic, Provide units with eased edges and with minimum 1-inch-thick doors and panels, and 1-
1/4 inch pilasters.  Provide units with Class B flame spread rating under ASTM E84, with smoke 
developed less than 450.  Provide color as follows: 
1. Color:  One color in each room as selected by Architect from manufacturer's full range of colors. 

C. Pilaster Shoes and Sleeves (Caps):  ASTM A 666, Type 302 or 304 stainless steel, not less than 
0.0312 inch thick and 3 inches high, finished to match hardware. 

D. Full-Height (Continuous) Brackets:  Manufacturer's standard design for attaching panels and screens 
to walls and pilasters of the following material: 
1. Material:  Stainless steel. 

E. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware and 
accessories of the following material: 
1. Material:  Chrome-plated, nonferrous, cast zinc alloy (zamac) or clear-anodized aluminum. 

F. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with antigrip 
profile in manufacturer's standard finish. 

G. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or chrome-
plated steel or brass, finished to match hardware, with theft-resistant-type heads.  Provide sex-type 
bolts for through-bolt applications.  For concealed anchors, use hot-dip galvanized or other rust-
resistant, protective-coated steel. 

2.3 FABRICATION 

A. General:  Provide standard doors, panels, screens, and pilasters fabricated for compartment system.  
Provide units with cutouts and drilled holes to receive compartment-mounted hardware, accessories, 
and grab bars, as indicated. 

B. Overhead-Braced-and-Floor-Anchored Compartments:  Provide manufacturer's standard corrosion-
resistant supports, leveling mechanism, fasteners, and anchors at pilasters to suit floor conditions.  
Make provisions for setting and securing continuous head rail at top of each pilaster.  Provide shoes at 
pilasters to conceal supports and leveling mechanism. 
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C. Doors:  Unless otherwise indicated, provide 24-inch-wide in-swinging doors for standard toilet 
compartments and 36-inch-wide out-swinging doors with a minimum 32-inch-wide clear opening for 
compartments indicated to be handicapped accessible. 
1. Hinges:  Manufacturer's standard self-closing type that can be adjusted to hold door open at 

any angle up to 90 degrees. 
2. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit with combination 

rubber-faced door strike and keeper designed for emergency access.  Provide units that comply 
with accessibility requirements of authorities having jurisdiction at compartments indicated to be 
handicapped accessible. 

3. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized to 
prevent door from hitting compartment-mounted accessories. 

4. Door Bumper:  Manufacturer's standard rubber-tipped bumpers at out-swinging doors or 
entrance screen doors. 

5. Door Pull:  Manufacturer's standard unit that complies with accessibility requirements of 
authorities having jurisdiction at out-swinging doors.  Provide units on both sides of doors at 
compartments indicated to be handicapped accessible. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, straight, 
plumb, and level.  Provide clearances of not more than 1/2 inch between pilasters and panels and not 
more than 1 inch between panels and walls.  Secure units in position with manufacturer's 
recommended anchoring devices. 

B. Overhead-Braced-and-Floor-Anchored Compartments:  Secure pilasters to floor and level, plumb, and 
tighten.  Secure continuous head rail to each pilaster with not less than 2 fasteners.  Hang doors and 
adjust so tops of doors are parallel with overhead brace when doors are in closed position. 

 

3.2 ADJUSTING AND CLEANING 

A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's written instructions 
for proper operation.  Set hinges on in-swinging doors to hold open approximately 30 degrees from 
closed position when unlatched.  Set hinges on out-swinging doors and swing doors in entrance 
screens to return to fully closed position. 

B. Provide final protection and maintain conditions that ensure toilet compartments and screens are 
without damage or deterioration at the time of Substantial Completion. 

 

3.3 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 
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1. Separate and recycle cut-offs and waste materials and material packaging in accordance with 
Waste Management Plan and to the maximum extent economically feasible and place in 
designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for recycling. 

 

END OF SECTION 10 21 00 
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SECTION 10 28 00 – TOILET AND BATH ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of toilet, bath and laundry accessories for the project and consists of the provision 
of all plant, materials, labor and equipment and the like necessary and/or required for the 
complete execution of all toilet, bath and laundry accessories as required by schedules, keynotes 
and drawings, as specified herein, and as may be required by conditions and authorities having 
jurisdiction including, but not limited to the following: 

1. Toilet room accessories. 
2. Underlavatory guards. 
3. Custodial accessories. 

B. Related Sections: 
1. Division 09 "Ceramic Tile"  

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include the following: 

1. Construction details and dimensions. 
2. Anchoring and mounting requirements, including requirements for cutouts in other work 

and substrate preparation. 
3. Material and finish descriptions. 
4. Features that will be included for Project. 
5. Manufacturer's warranty. 

B. Samples:  Full size, for each accessory item to verify design, operation, and finish requirements. 

1. Approved full-size Samples will be returned and may be used in the Work. 

C. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each 
accessory required. 

1. Identify locations using room designations indicated. 
2. Identify products using designations indicated. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Warranty:  Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from 
single source from single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

1.7 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances required 
for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, 
and servicing of accessories. 

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent 
delaying the Work. 

1.8 WARRANTY 

A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 
mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch (0.8-mm) minimum nominal thickness unless 
otherwise indicated. 

B. Brass:  ASTM B 19, flat products; ASTM B 16/B 16M, rods, shapes, forgings, and flat products 
with finished edges; or ASTM B 30, castings. 

C. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-inch 
(0.9-mm) minimum nominal thickness. 
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D. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 (Z180) hot-dip zinc coating. 

E. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication. 

F. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-
theft resistant where exposed, and of galvanized steel where concealed. 

G. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service). 

H. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick. 

I. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation. 

2.2 TOILET/ SHOWER ROOM ACCESSORIES – See Accessory Schedule on drawings 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 
Drawings or comparable product by one of the following: 
1. American Specialties, Inc. 
2. A&J Washroom Accessories, Inc. 
3. Bobrick Washroom Equipment, Inc. 
4. Bradley Corporation. 
5. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 
6. Tubular Specialties Manufacturing, Inc. 
 
 

 

2.3 UNDERLAVATORY GUARDS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on 
Drawings or comparable product by one of the following: 

1. Plumberex Specialty Products, Inc. 
2. Truebro by IPS Corporation. 

B. Underlavatory Guard: 

1. Basis-of-Design Product:  ISP Corp Truebro Lav Guard 2. 
2. Description:  Insulating pipe covering for supply and drain piping assemblies that prevent 

direct contact with and burns from piping; allow service access without removing coverings. 
3. Material and Finish:  Antimicrobial, molded plastic, white. 

2.4 FABRICATION 

A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and 
access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with 
corrosion-resistant backing plates. 

http://www.specagent.com/LookUp/?ulid=687&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793794&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793796&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793797&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793798&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793799&mf=&src=wd
http://www.specagent.com/LookUp/?ulid=696&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793835&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456793836&mf=&src=wd


NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

TOILET AND BATH  ACCESSORIES 10 28 00 - 4 of 4 

B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  
Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and 
firmly anchored in locations and at heights indicated. 

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf (1112 N), when tested 
according to ASTM F 446. 

3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written recommendations. 

3.3 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 10 28 00 
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SECTION 10 44 13 - FIRE EXTINGUISHER CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of Fire Extinguisher Cabinets for the project and consists of the provision of all plant, 
materials, labor and equipment and the like necessary and/or required for the complete execution 
of all Fire Extinguisher Cabinets as required by schedules, keynotes and drawings, as specified 
herein, and as may be required by conditions and authorities having jurisdiction. 

B. Related Sections: 

1. Division 10:  "Fire Extinguishers." 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For fire protection cabinets.  Include plans, elevations, sections, details, and 
attachments to other work. 

C. Samples:  For each exposed product and for each color and texture specified. 

D. Product Schedule:  For fire protection cabinets. Coordinate final fire protection cabinet schedule 
with fire extinguisher schedule to ensure proper fit and function. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data:  For fire protection cabinets to include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Fire-Rated, Fire Protection Cabinets:  Listed and labeled to comply with requirements in 
ASTM E 814 for fire-resistance rating of walls where they are installed. 
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B. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers 
indicated are accommodated. 

C. Coordinate sizes and locations of fire protection cabinets with wall depths. 

D. Pre-installation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to fire protection cabinets including, but not limited 
to, the following: 
a. Schedules and coordination requirements. 

1.6 COORDINATION 

A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers 
indicated are accommodated. 

B. Coordinate size of fire protection cabinets to ensure that type and capacity of fire hoses, hose 
valves, and hose racks indicated are accommodated. 

C. Coordinate sizes and locations of fire protection cabinets with wall depths. 

1.7 SEQUENCING 

A. Apply decals or vinyl lettering on field painted, fire protection cabinets after painting is complete. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B. 

B. Aluminum:  Alloy and temper recommended by aluminum producer and manufacturer for type of 
use and finish indicated, and as follows: 

1. Sheet:  ASTM B 209 (ASTM B 209M). 

2. Extruded Shapes:  ASTM B 221 (ASTM B 221M). 

C. Stainless-Steel Sheet:  ASTM A 666, Type 304. 

D. Tempered Break Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 1.5 mm thick. 

2.2 FIRE PROTECTION CABINET 

A. Cabinet Type:  Suitable for fire extinguisher, FEC and hose, rack, valve, and extinguisher, FAC. 
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1. Products:  Subject to compliance with requirements, provide one of the following: 
a. Fire End & Croker Corporation. 
b. J. L. Industries, Inc., a division of Activar Construction Products Group. 
c. Kidde Residential and Commercial Division, Subsidiary of Kidde plc. 
d. Larsen's Manufacturing Company. 
e. Modern Metal Products, Division of Technico Inc. 
f. Moon-American. 
g. Potter Roemer LLC. 
h. Watrous Division, American Specialties, Inc. 

B. Cabinet Construction:  Where cabinets are located if fire rated walls, provide “Fire-FX” option for 
cabinet construction. 

1. Fire-Rated Cabinets:  Construct fire-rated cabinets with double walls fabricated from 
0.0428-inch- (1.1-mm-) thick, cold-rolled steel sheet lined with minimum 5/8-inch- (16-mm-
) thick, fire-barrier material.  Provide factory-drilled mounting holes. 

C. Cabinet Material:  Steel sheet. 

D. Recessed Cabinet:  Cabinet box recessed in walls of sufficient depth to suit style of trim indicated. 
(NOT USED) 

1. Exposed Flat Trim:  One-piece combination trim and perimeter door frame overlapping 
surrounding wall surface with exposed trim face and wall return at outer edge (backbend). 

E. Semirecessed Cabinet:  One-piece combination trim and perimeter door frame overlapping 
surrounding wall surface with exposed trim face and wall return at outer edge (backbend). 

1. Rolled-Edge Trim:  2-1/2-inch (64-mm) and 4-inch (102-mm).backbend depth.  Coordinate 
with wall thicknesses. 

F. Surface Mounted Cabinet:  Cabinet box surface mounted on walls. (NOT USED)  

1. Exposed Trim:  One-piece combination trim and perimeter door frame overlapping 
surrounding wall surface with exposed trim face and wall return at outer edge (backbend). 

G. Cabinet Trim Material:  Same material and finish as door. 

H. Door Material:  Steel sheet. 

I. Door Style:  Fully glazed vertical panel with frame. 

J. Door Glazing:  Tempered break glass. 

K. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet 
type, trim style, and door material and style indicated. 

L. Accessories: 
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1. Mounting Bracket:  Manufacturer's standard steel, designed to secure fire extinguisher to 
fire protection cabinet, of sizes required for types and capacities of fire extinguishers 
indicated, with plated or baked-enamel finish. 

2. Break-Glass Strike:  Manufacturer's standard metal strike, complete with chain and 
mounting clip, secured to cabinet. 

3. Door Lock:  Cam lock that allows door to be opened during emergency by pulling sharply 
on door handle. 

4. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, 
spacing, and location.  Locate as directed by Architect. 
a. Identify fire extinguisher in fire protection cabinet with the words "FIRE 

EXTINGUISHER." 
1) Location:  Applied to cabinet glazing. 
2) Application Process:  Silk-screened. 
3) Lettering Color:  White. 
4) Orientation:  Vertical and Horizontal per location. 

M. Finishes: 

1. Manufacturer's standard baked-enamel paint or powder coat for the following: 
a. Exterior of cabinet door, and trim, except for those surfaces indicated to receive 

another finish. 
b. Interior of cabinet and door. 

2.3 FABRICATION 

A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub), with trim, frame, door, and 
hardware to suit cabinet type, trim style, and door style indicated.  Miter and weld joints and grind 
smooth. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine walls and partitions for suitable framing depth and blocking where recessed and 
semirecessed cabinets will be installed and prepare recesses as required by type and size of 
cabinet and trim style. 

B. Install fire protection cabinets in locations and at mounting heights indicated or, if not indicated, 
at heights acceptable to authorities having jurisdiction. 

C. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb. 

D. Identification:  Apply decals at locations indicated. 
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E. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral locking 
devices operate properly. 

F. Replace fire protection cabinets that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures. 

3.2 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for recycling. 

 

END OF SECTION 10 44 13 
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SECTION 10 44 16 - FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 
extinguishers. 

B. Related Requirements: 

1. Division 10 "Fire Extinguisher Cabinets." 

1.3 PREINSTALLATION MEETINGS 

A. Pre-installation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to fire extinguishers including, but not limited to, 
the following: 

a. Schedules and coordination requirements. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include rating and classification, material descriptions, 
dimensions of individual components and profiles, and finishes for fire extinguisher and 
mounting brackets. 

B. Product Schedule:  For fire extinguishers.  Coordinate final fire-extinguisher schedule with fire-
protection cabinet schedule to ensure proper fit and function. 

1.5 INFORMATIONAL SUBMITTALS 

A. Warranty:  Sample of special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

FIRE EXTINGUISHERS 10 44 16 - 2 of 4 
 

1.7 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 
function. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace fire extinguishers that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Failure of hydrostatic test according to NFPA 10. 
b. Faulty operation of valves or release levers. 

2. Warranty Period:  Six years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 
Fire Extinguishers." 

B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction. 

1. Provide fire extinguishers approved, listed, and labeled by FM Global. 

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers:  Type, size, and capacity for each fire-protection cabinet and mounting 
bracket indicated. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Guardian Fire Equipment, Inc. 
b. JL Industries, Inc.; a division of the Activar Construction Products Group. 
c. Larsens Manufacturing Company. 

2. Instruction Labels:  Include pictorial marking system complying with NFPA 10, 
Appendix B, and bar coding for documenting fire-extinguisher location, inspections, 
maintenance, and recharging. 

http://www.specagent.com/LookUp/?uid=123456866920&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815937&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815943&mf=04&src=wd
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C. Multi-Purpose Dry Chemical Type:  UL-rated 4-A:60-B:C, 10 lb. nominal capacity, in 
enameled steel container, for Class A, Class B and Class C fires. 

 a. Provide multi-purpose dry chemical type ABC extinguishers except where otherwise 
noted. 

2.3 MOUNTING BRACKETS  

A. Mounting Brackets:  Manufacturer's standard galvanized steel, designed to secure fire 
extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers 
indicated, with plated or red black baked-enamel finish. 

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
following provide products by one of the following available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

a. Guardian Fire Equipment, Inc. 
b. JL Industries, Inc.; a division of the Activar Construction Products Group. 
c. Larsens Manufacturing Company. 

B. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, 
spacing, and location.  Locate as indicated by Architect. 

1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red 
letter decals applied to mounting surface. 

a. Orientation:  Vertical. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Install fire extinguishers and mounting brackets in locations indicated and in compliance with 
requirements of authorities having jurisdiction. 

http://www.specagent.com/LookUp/?uid=123456866920&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815962&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815963&mf=04&src=wd
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1. Mounting Brackets:  54 inches above finished floor to top of fire extinguisher. 

C. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at locations 
indicated. 

3.3 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing.  
3. Separate and fold up metal banding; flatten and place along with other scrap for 

recycling. 

END OF SECTION 10 44 16 
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SECTION 11 16 00 - BULLET RESISTANT FIBERGLASS PANELS 

 
PART 1 GENERAL  
 
1.1 REFERENCE 
 The publication below forms a part of this specification. 

UNDERWRITERS LABORATORY UL 752  9th Edition 
Standard for Bullet Resisting Equipment dated Jan. 27,1995 

 
1.2 SUBMITTALS 
 The following shall be submitted in accordance with Sections 01340 and the SPECIAL CONTRACT 

REQUIREMENTS: Submit for approval prior to fabrication catalog cuts, brochures, specifications, 
UL LISTING VERIFICATION, proof of possession of PRODUCT LIABILITY INSURANCE in an 
amount not less than five million U.S. dollars, and printed data in sufficient detail to indicate 
compliance with the contract documents and the manufacturer's instructions for the installation of 
Bullet Resistant Fiberglass.  

 
1.3 DESIGN 
 Through the design, manufacturing technique and material application the Bullet Resistant 

Fiberglass shall be of the "non-ricochet type".  This design is intended to permit the encapture and 
retention of an attacking projectile lessening the potential of a random injury or lateral penetration.  

 
1.4 DELIVERY, STORAGE AND HANDLING 
 Deliver the materials to the project with the manufacturer’s UL Labels intact and legible.  Handle the 

material with care to prevent damage.  Store the materials inside under cover, stack flat and off the 
floor. 

 
1.5 WARRANTY 
 All materials and workmanship shall be warranted against defects for a period of one (1) year from 

the date of receipt at the project site.  
 
PART 2 PRODUCTS 
 
2.01 MANUFACTURERS 

A. Basis of Design:  ArmorCore 13070 Level 3 = 3/4” Ballistic Fiberglass Panels – multiple layer 
woven ballistic grade fiberglass panels by Waco Composites.  www.armorcore.com  
 

D. Substitutions:  See Section 01 60 00 - Product Requirements. 
 
2.1 BULLET RESISTANT FIBERGLASS MATERIAL 
 The panels shall be made of multiple layers of starch-oil woven roving ballistic grade fiberglass 

cloth impregnated with a thermoset polyester resin and compressed into flat rigid sheets.  The 
production technique and materials used shall provide the controlled internal delamination to permit 
the encapture of a penetrating projectile.  Panels shall be UL Listed (BRF100/BRF200/BRF300). 

 
Bullet Resistant Fiberglass panels shall be UL Listed (BRF300). 
 
2.2 SECURITY LEVEL 
 The Bullet Resistant Fiberglass must be UL Listed Rated for Level 3. 
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2.3 SUBSTITUTIONS 
 Other UL Listed bullet resistant fiberglass products are acceptable if in compliance with all 

requirements of this specification.  Alternate products must be submitted to the architect for 
approval. 

 
PART 3 EXECUTION 
 
3.1 SUPPORTING MEMBERS 
 Prior to installing the bullet resistive material, the contractor shall verify that all supports have 

been installed as required by the contract documents and the architectural drawings. 
 
3.2 JOINTS 
 All joints shall be reinforced by a back-up layer of bullet resistive material.  The bullet resistance 

of the joint, as reinforced, shall be at least equal to that of the panel.  Minimum width of 
reinforcing layer at joint shall be 4".  (2" on each panel side or a 2" minimum overlap per side) 

 
3.3 INSTALLATION 
 Panels shall be installed in accordance with the manufacturer's printed recommendations.  

Panels shall be adhered using an industrial adhesive, mastic, screws or bolts.  Method of 
application shall maintain the bullet resistive rating at junctures with the concrete floor slab, the 
concrete roof slab, the bullet resistive door frames, the bullet resistive window frames, and all 
required penetrations. 

 
 
 

END OF SECTION 
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SECTION 11 31 00 - RESIDENTIAL APPLIANCES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

 
1. Refrigeration appliances. 
2. Cleaning appliances 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each exposed product and for each color and texture. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Field quality-control reports. 

C. Warranties:  Sample of special warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer for 
installation and maintenance of units required for this Project. 

B. Provide electric-operated appliances with manufacturer's conversion kit installed by a qualified 
service agency according to manufacturer's written instructions for Project location and type of 
fuel. 

C. Pre-installation Conference:  at project site. 
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1.6 WARRANTY 

A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace residential appliances or components that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, acceptable manufacturers, but not 
limited to, the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated or 
comparable product by one of the following: 
1. Asko. 
2. KitchenAid 
3. General Electric 
4. Lab Rep Co. 
5. Summit Appliances 
6. Frigidaire 

2.2 REFRIGERATOR/FREEZERS  

A. Compact Refrigerator:   

1. Basis-of-Design Product:  Summit Appliance – All Refrigerator -ADA Complaint (Model # 
AL54CSSTB)  

2. Type:  Free Standing 
3. Energy Performance, ENERGY STAR:  Provide appliances that qualify for the EPA/DOE 

ENERGY STAR product labeling program. 
4. Front Panel:  Stainless Steel. 

 

2.3 ICEMAKERS 

A. Icemaker: 

1. Basis-of-Design Product:  Summit Appliance BIM 44ADA. 
2. Type:  Built-In. 
3. Ice Capacity: 

a. Production:  40 lbs per day. 
b. Storage:  25 lb. 

http://www.specagent.com/LookUp/?ulid=5022&mf=04&mf=95&src=wd&mf=&src=wd
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4. Features: 

a. Automatic defrost. 
b. Automatic shutoff. 

5. Front Panel:  Stainless Steel. 

2.4 DISHWASHERS 

A. Dishwasher:  Complying with AHAM DW-1 and ASSE 1006. 

1. Basis-of-Design Product:  GE (Model #GDT665SSN). 
2. Type:  Built-in undercounter. 
3. Energy Performance, ENERGY STAR:  Provide appliances that qualify for the EPA/DOE 

ENERGY STAR product labeling program. 
4. Front Panel:  Stainless Steel. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Built-in Equipment:  Securely anchor units to supporting cabinets or countertops with concealed 
fasteners.  Verify that clearances are adequate for proper functioning and that rough openings 
are completely concealed. 

B. Freestanding Equipment:  Place units in final locations after finishes have been completed in 
each area.  Verify that clearances are adequate to properly operate equipment. 

C. Range Anti-Tip Device:  Install at each range according to manufacturer's written instructions. 

D. Utilities:  Comply with plumbing and electrical requirements. 

3.2 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 

1. Perform visual, mechanical, and electrical inspection and testing for each appliance 
according to manufacturers' written recommendations.  Certify compliance with each 
manufacturer's appliance-performance parameters. 

2. Leak Test:  After installation, test for leaks.  Repair leaks and retest until no leaks exist. 
3. Operational Test:  After installation, start units to confirm proper operation. 
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4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 
and components. 

C. Prepare test and inspection reports. 

3.3 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19  
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

 

END OF SECTION 11 31 00 
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SECTION 11 60 00 – HIGH PERFORMANCE FUME HOODS 
 
PART 1 - GENERAL 
  
1.01 SUMMARY 
  
 A. Section Includes: 
  1. High Performance Laboratory fume hoods. 
 
 B. Related Sections Includes: 
  1. 12 34 50 “Wood Laboratory Furniture” 
  2. Division 23 “Mechanical” 
  
  
1.02 FUME HOOD GENERAL DESIGN REQUIREMENTS 
  
 A. Fume hoods shall function as ventilated, enclosed workspaces, designed to capture, 

confine and exhaust fumes, vapors and particulate matter produced or generated within 
the enclosure. 

  
 B. Design fume hoods for consistent and safe air flow through the hood face. Negative 

variations of face velocity shall not exceed 20% of the average face velocity at any 
designated measuring point as defined in this section. 

  
 C. Average illumination of work area with white liner:  Minimum 80 foot-candles.  Work area 

shall be defined as the area inside the superstructure from side to side and from face of 
baffle to the inside face of the sash, and from the working surface to a height of 28 
inches. 

  
 D. Fume hood shall be designed to minimize static pressure loss with adequate slot area.  

Maximum average static pressure loss readings taken three diameters above the hood 
outlet from four points, 90 degrees apart, shall not exceed the following maximums with 
sash in full open position: 

  
  Face Velocity       Measured S.P.L. (W.G.)     
           
    52 F.P.M.           .19 inches 
     
 E. Fume hoods shall be available in standard widths of 4, 5, 6 & 8-feet.  Each size will have 

this depth available:  35.25”. 
  
 F. Noise Criteria:  Test data of octave band analysis verifying hood is capable of a 50 NC 

value when connected to a 50 NC HVAC source.  Reading taken 3' in front of an open 
sash at the 18” operational height at 100 fpm face velocity. 

  
 
  
1.03 LINER SURFACE FINISH PERFORMANCE REQUIREMENTS 
  
  A.  Test procedure: 

1.             Test No. 1 – Spills and Splashes: 
1.1 Suspend in a vertical plane a 42” (horizontal) by 12” (vertical) panel divided 
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into 3/4” wide vertical columns, each column numbered 1 through 49. 
1.2  Apply five drops of each reagent listed with an eye dropper. 
1.3 Apply liquid reagents at top of panel and allow to flow down full panel height.  

(CAUTION!  Flush away any reagent drops.) 
2.             Test No. 2 – Fumes and Gases: 

2.1 Divide 24” x 12” panel into 2” squares, each square numbered 1 through 49. 
2.2 Place 25 milliliters of reagent into 100 milliliters beakers and position panel 
over beaker tops in the proper sequence.  Note:  Beaker pouring lip permits 
atmospheric oxygen to enter and participate in the reaction of the reagent fumes. 

3.  After 24 hours remove panel, flush with water, clean with naphtha  
  and detergent, rinse, wipe dry and evaluate. 
 

 B. Evaluation ratings:  Change in surface finish and function shall be described by 
the following ratings: 

1.   No Effect:  No detectable change in surface material. 
2.   Excellent:  Slight detectable change in color or gloss, but no  
  change to the function or life of the work surface material. 
3.   Good:  Clearly discernible change in color or gloss, but no  
  significant impairment of work surface function or life. 
4.   Fair:  Objectionable change in appearance due to surface  
  discoloration or etch, possibly resulting in deterioration of function  
  over an extended period. 
5.   Failure:  Pitting, cratering or erosion of work surface material;  
  obvious and significant deterioration. 

  
  C.  Test Results:  Fume Hood Liner 
  
         REAGENT LIST     Test No. 1  Test No. 2 
    Concentrations by Weight       Rating Spills  Fumes   
  
    1. Sodium Hydroxide Flake       ---   No Effect 
    2. Sodium Hydroxide, 40%  Excellent  No Effect 
    3. Sodium Hydroxide, 20%  Excellent  No Effect 
    4. Sodium Hydroxide, 10%  Excellent  No Effect 
    5. Ammonium Hydroxide, 28% No Effect  No Effect 
    6. Eldorado - Plus (Solution)  No Effect  No Effect 
    7. Chloroform      Excellent  No Effect 
    8. LpH SE (Solution)    No Effect  No Effect 
    9. Trichloroethylene    Excellent  No Effect 
    10. Monochlorobenzene   Excellent  No Effect 
    11. Tincture of Iodine    Excellent  Excellent 
    12. Methyl Alcohol     No Effect  No Effect 
    13. Ethyl Alcohol      No Effect  No Effect 
    14. Butyl Alcohol      No Effect  No Effect 
    15. Phenol, 85%      Excellent  No Effect   
    16. Cresol        Excellent  No Effect 
    17. Sodium Sulfide, Saturated  Good   No Effect 
    18. Furfural       Fair   No Effect 
    19. Dioxane       No Effect  No Effect 
    20. Zinc Chloride, Saturated  No Effect  No Effect 
    21. Benzene       Excellent  No Effect 
    22. Toluene       Excellent  No Effect 
    23. Xylene       Excellent  No Effect 
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    24. Gasoline       Excellent  No Effect 
    25. Naphthalene      Excellent  No Effect 
    26. Methyl Ethyl Ketone    Excellent  No Effect 
    27. Acetone       Excellent  No Effect 
    28. Ethyl Acetate      Excellent  No Effect 
    29. Amyl Acetate      Excellent  No Effect 
    30. Ethyl Ether      Excellent  No Effect 
    31. Silver Nitrate, 10%    Good   No Effect 
    32. Di Methyl Formamide   No Effect  Excellent 
    33. Formaldehyde, 37%    No Effect  No Effect 
    34. Formic Acid, 88%    No Effect  No Effect 
    35. Acetic Acid, Glacial    No Effect  No Effect 
    36. Dichloro Acetic Acid, 93%  Excellent  Excellent 
    37. Chromic Acid, Saturated  Good   No Effect 
    38. Phosphoric Acid, 85%   No Effect  No Effect 
    39. Sulfuric Acid, 33%    No Effect  No Effect 
    40. Sulfuric Acid, 77%    Excellent  No Effect 
    41. Sulfuric Acid, 93%    Good   No Effect 
    42. Hydrogen Peroxide, 30%  No Effect  No Effect 
    43. Acid Dichromate     Excellent  No Effect 
    44. Nitric Acid, 20%     Excellent  No Effect 
    45. Nitric Acid, 30%     Excellent  No Effect 
    46. 40 & 47 Equal Parts    Excellent  Good 
    47. Nitric Acid, 70%     Excellent   Good 
    48. Hydrochloric Acid, 37%   No Effect  Excellent 
    49. Hydrofluoric Acid, 48%   No Effect  Failure 
  
1.04 SUBMITTALS 
 
 A. Shop Drawings:  Indicate equipment locations, large scale plans, elevations, cross 

sections, rough-in and anchor placement dimensions and tolerances and all required 
clearances. 

  
 B. Product Data:  Submit manufacturer's data for each component and item of laboratory 

equipment specified. Include component dimensions, configurations, construction details, 
joint details, and attachments, utility and service requirements and locations.  Include 
liner and exterior finish tests by independent third party. 

   
1.05 QUALITY ASSURANCE 
  
 A. Single source responsibility:  Fume hood casework, work surfaces, and other laboratory 

equipment and accessories shall be manufactured or furnished by a single laboratory 
furniture company. 

  
 B. Manufacturer's qualifications:  Modern plant with proper tools, dies, fixtures and skilled 

workmen to produce high quality laboratory casework and equipment, and shall meet the 
following minimum requirements: 

  1. Five years or more experience in manufacture of laboratory casework and 
equipment of type specified. 

  2. Ten installations of equal or larger size and requirements. 
  3. UL 1805 Specification: 
   Fume Hood must be Underwriters Laboratories subject 1805 classified.  The 

1805 standard covers electrical and mechanical hazards, investigate the 
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flammability of materials and measures the effectiveness of airflow 
characteristics.  Proper labeling must be affixed to the face of each fume hood 
indicating classification to the UL 1805 standard for Laboratory Fume Hoods.  UL 
listing covering electrical components only or other listings that do not 
encompass all issues covered in UL 1805 is insufficient.  All factory testing shall 
be performed in a U.L. certified test facility. 

  
  
1.06 DELIVERY, STORAGE AND HANDLING 
  
 A. Schedule delivery of equipment so that spaces are sufficiently complete that equipment 

can be installed immediately following delivery. 
  
 B. Protect finished surfaces from soiling or damage during handling and installation.  Keep 

covered with polyethylene film or other protective coating. 
   
1.07 PROJECT CONDITIONS 
  
 A. Do not deliver or install equipment until the following conditions have been met: 
  1. Windows and doors are installed and the building is secure and weather tight.  
  2. Ceiling, overhead ductwork and lighting are installed. 
  3. All painting is completed and floor tile located below casework is installed. 
   
PART 2 - PRODUCTS 
  
2.01 MANUFACTURER 
  

A. Casework, fume hood and equipment manufacturer:  BMC, P.O. Box 4089, Muskegon, MI 
49444, 231-733-1206. 

B. Basis of Design- Airfoil ADA Assemblies hoods 60” model with Allen Bradley, model number 
600TQX216 motor starter switch. 

  
2.02 FUME HOOD MATERIALS 
  
 A. Steel:  High quality, cold rolled, mild steel meeting requirements of ASTM A366; gauges 

U.S. Standard. 
  
 B. Stainless steel:  Type 304; gauges U.S. Standard. 
  
 C. Ceiling closure panels:  Minimum 18 gauge; finish to match hood exterior. 
   
 D. Safety glass:  7/32" thick laminated safety glass. 
  
 E. Sash cables: Stainless steel, uncoated, 1/8" diameter military spec. quality.  (MIL-W-

83420D-3) 
  
 F. Sash guides:  Corrosion resistant poly-vinyl chloride. 
  
 G. Pulley assembly for sash cable: 2" diameter, nylon race, ball bearing type, with cable 

retaining device and sash leveling mechanism.   
  
 H. Sash pull:  Full width extruded aluminum with chemical resistant powder coating. 
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 I. Gaskets:  Ridged black PVC for interior access panels. Gasket shall retain access panels 
with integral clips for easy removal and replacement of panel. 

  
 J. Fastenings: 
  1. Exterior structural members attachments:  1/4-20 machine screws and lock nuts, 

zinc plated. 
  2. Interior fastening devices concealed.  All fasteners exposed to the hood interior 

shall be non-metallic. 
  3. Exterior side access panel member fastening devices to be concealed. 

Mechanical latch, exposed screws or velcro type fasteners – not acceptable. 
 
 K. Instruction plate:  Corrosion resistant or plastic plate attached to the fume hood exterior 

with condensed information covering recommended locations for apparatus and 
accessories, baffle settings and use of sash. 

  
2.03 FUME HOOD CONSTRUCTION 
  
 A. Superstructure:  Rigid, self supporting assembly of double wall construction, maximum 5" 

thick. 
1. Wall consists of a sheet steel outer shell and a corrosion resistant inner liner, and 

houses and conceals steel framing members, attaching brackets and remote 
operating service fixture mechanisms and services.  Panels must be attached to 
a full frame construction, minimum 16 gauge painted members. 

 2.    Access to fixture valves concealed in wall provided by exterior  
         removable access panels and gasketed access panels on the inside liner walls. 
  
 B. Exhaust outlet:  Round, 18 gauge stainless steel. 
  
 C. Access opening perimeter:  Air foil or streamlined shape with all right angle corners 

radiused.  Bottom horizontal foil shall be double tiered and provide nominal one inch 
bypass when sash is in the closed position.  Bottom foil shall not be removable without 
use of special tools.  Bottom foil shall provide access area sufficient in size to pass thru 
electrical plugs.  Bottom foil: Steel with powder coated finish. 

 
 D. Fume hood sash:  (Combination) Vertical and horizontal sash access with a 35” high 

sight line.  Sash shall be top hung on nylon tired ball bearing wheels.  Sash side frame 
must be inset into sash guides providing a full width unobstructed view of the interior. 
Exposed side frames - not acceptable. Upper and lower sash frame components to be 
extruded aluminum. Lower frame radiused to minimize turbulence and have integral 
guides for horizontal sliding panels. Area above the 27 1/2” vertical sash opening shall be 
glazed with laminated safety glass.  All glass to have finished edge treatment.  Horizontal 
panels provided with finger pulls.   

 
 E. Counter balance system: Single weight, pulley, cable, counter balance system which 

prevents sash tilting and permits one finger operation at any point along full width pull. 
Maximum 7 pounds pull required to raise or lower sash throughout its full length of travel. 
Design system to hold sash at any position without creep and to prevent sash drop in the 
event of cable failure. 

 
 F. Sash lock:  Keyed sash lock to prevent the sash from opening above 18” without being 

unlocked. Sash shall be able to be locked at any position, even above 18”, and reset 
when lowered below 18”. 
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 F. Airfoil:  The airfoil will be flush to the worksurface with ample room for electrical cords to 
fit between the airfoil and sash handle.  Sill to be aerodynamically radiused on front edge 
and have a secondary containment trough. 

  
 G. Fume hood liner:  Resin-chem: Reinforced polyester panel; smooth finish and white color 

in final appearance. Flexural strength:  19,500 psi.  Flame spread:  19 or less per ASTM 
E84.  Baffle must be same material as liner.  Metallic baffles, brackets or supports on 
hood interior – not acceptable.  Liner and baffle material must meet 1.03 performance 
test. 

  
 H. Baffles:  Baffles providing controlled air vectors into and through the fume hood must be 

fabricated of the same material as the liner.  High performance baffles must be 
mathematically calculated to provide proper energy distribution of exhaust currents 
providing stable performance regardless of sash position. Baffle to be non-adjustable.  
Baffles with manual or automatic adjustment are not acceptable.  All baffles, supports, 
and brackets to be non-metallic. 

  
I. Sash Position:  Sash shall be designed to promote usage as an upper body and face 

shield.  Face velocities and volumes shall be based on an 18” operating opening.  Sash 
shall have the capability to be raised to full 27.5” vertical opening for loading or unloading 
of large apparatus.  A keyed lock shall be provided limiting the sash operation to 18”. 

  
J. Service fixtures and fittings:  Color coded hose nozzle outlets and valves mounted inside 

the fume hood and controlled from the exterior with color coded index buttons.  
  1. Valves:  Needlepoint type with self-centering cone tip and seat of hardened 

stainless steel. Tip and seat shall be removable and replaceable. 
  2. Provide piping for all service fixtures from valve to outlet and from valve to a point 

3” above or below the superstructure as indicated by project conditions:  Copper 
for water, air and vacuum and black iron for gas services. 

  3. Fixtures exposed to hood interior:  Color coded chemically resistant nylon. 
  4. Remote control handles:  Black nylon four-arm handle with nylon color-coded 

index buttons. 
  5. Services:  As shown or specified. 
     
 K. Hood light fixture:  Two lamp, instant start, UL listed, T8 fluorescent light fixture with 

sound rated “A” ballast installed on exterior of roof.  Provide safety glass panel cemented 
and sealed to the hood roof. 

  1. Interior of fixture:  White, high reflecting plastic enamel. 
  2. Size of fixture:  Largest possible up to 48" for hoods with superstructures up to 

six feet.  Provide two 24" fixtures for hoods with eight foot superstructures. 
  3. Include lamps with fixtures.  Hoods without lamps – not acceptable. 
  4. Illumination:  Per performance values, Part 1 of this Section. 
  5. Access to light from top front of hood. 
  
 L. Electrical services:  Three wire grounding type receptacles rated at 120 V.A.C. at 20 

amperes.  Flush plates: Stainless steel. 
 
 M. Wiring:  Pre-wire electrical fixtures to junction box located on top of hood. 
  
 N. Work surfaces:  1-1/4" thick surface, dished a nominal 3/8” to contain spills. 
  1. Molded resin work surfaces for hoods with Resin-Chem liners. 
  
 O. Safety Monitor/Alarm System:  [Specified's Option] 
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  Where shown or specified provide Safety Monitor/Alarm System which monitors face 
velocity and provides audible and visual alarm if face velocity drops below safe levels.  
The technology used in the alarm will be based on thermally compensated thermistor 
based in the alarm module. 

  1. Safety monitor:  UL listed, tamper proof, with all alarm circuits, electric 
components, external tubing, and manifolds furnished complete and factory 
installed.  The monitor shall have a visual display which provides clear indication 
of airflow conditions. 

  2. Calibration is the responsibility of the owner and is required once the hood is 
stationed and the hood exhaust and room supply systems are balanced.  A 
secondary calibration has been factory set into the alarm's memory only to 
determine that the alarm is functional and ready for shipment.  The primary 
calibration must be completed in the field. 

  3. Airflow sensor:  Thermally compensated glass-beaded thermistor, factory 
connected to a side-wall port on the interior of the fume hood. 

  4. Alarm Signal:  Audible and visual signal: 
    4.1 Silence pushbutton, which disables the audible alarm, shall be accessible on 

the front of the safety monitor. 
    4.2 When alarm condition is corrected and face velocity and volume return to 

specified levels, the Safety Monitor will automatically reset and begin routine 
monitoring. 

  5. Provide test circuit to verify proper Safety Monitor operation. 
  6. Electrical rating:  Maximum 12 VDC. 
  
2.04  METAL FINISH 
 

A. Metal finish: 
  1. Preparation:  Spray clean metal with a heated cleaner/phosphate solution, pre-

treat with iron phosphate spray, water rinse, and neutral final seal.  Immediately 
dry in heated ovens, gradually cooled, prior to application of finish. 

  2. Application:  Electrostatic application of epoxy powder coat of selected color and 
bake in controlled high temperature oven to assure a smooth, hard satin finish.  
Surfaces shall have a chemical resistant, high-grade laboratory furniture quality 
finish with a 1.5 mil average thickness. 

 
B. Surface Finish Tests: 

 Independent, third party performance testing must be submitted validating compliance 
and adheres to the finish specifications. 

  1.   Chemical Spot Test:   
  1.1 Purpose of Test 

           The purpose of the chemical spot test is to evaluate the resistance a finish has to 
chemical spills. 

 
           Note:  Many organic solvents are suspected carcinogens, toxic and/or 

flammable. Great care should be exercised to protect personnel and the 
environment from exposure to harmful levels of these materials. 

 
  1.2 Test Procedure 

           Obtain one sample panel measuring 14" x 24" (355.6mm x 609.6mm). The 
received sample to be tested for chemical resistance as described herein. 

 
           Place panel on a flat surface, clean with soap and water and blot dry. Condition 

the panel for 48-hours at 73+ 3F (23(+ 2(C) and 50+ 5% relative humidity. Test 
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the panel for chemical resistance using forty-nine different chemical reagents by 
one of the following methods: 

 
           Method A – Test volatile chemicals by placing a cotton ball saturated with 

reagent in the mouth of a one-ounce (29.574cc) bottle and inverting the bottle on 
the surface of the panel. 

 
           Method B – Test volatile chemicals by placing five drops of the reagent on the 

surface of the panel and covering with a 24mm watch glass, convex side down. 
 
           For both of the above methods, leave the reagents on the panel for a period of 

one hour. Wash off the panel with water, clean with detergent and naphtha, and 
rinse with deionized water. Dry with a towel and evaluate after 24-hours at 
73±3°F (23°±2°C) and 50±5% relative humidity using the following rating system: 

 
      Level 0 – No detectable change. 
      Level 1 – Slight change in color or gloss. 
      Level 2 – Slight surface etching or severe staining. 

    Level 3 – Pitting, cratering, swelling, or erosion of coating. Obvious and 
significant deterioration. 

 
Test No. Chemical Reagent  Test Method 
1. Acetate, Amyl A 
2. Acetate, Ethyl A 
3. Acetic Acid, 98% B 
4. Acetone A 
5. Acid Dichromate, 5% B 
6. Alcohol, Butyl A 
7. Alcohol, Ethyl A 
8. Alcohol, Methyl A 
9. Ammonium Hydroxide, 28% B 
10. Benzene A 
11. Carbon Tetrachloride A 
12. Chloroform A 
13. Chromic Acid, 60% B 
14. Cresol A 
15. Dichlor Acetic Acid A 
16. Dimethylformanide A 
17. Dioxane A 
18. Ethyl Ether A 
19. Formaldehyde, 37% A 
20. Formic Acid, 90% B 
21. Furfural A 
22. Gasoline A 
23. Hydrochloric Acid, 37% B 
24. Hydrochloric Acid, 48% B 
25. Hydrogen Peroxide, 3% B 
26. Iodine, Tincture of B 
27. Methyl Ethyl Ketone A 
28. Methylene Chloride A 
29. Mono Chlorobenzene A 
30. Naphthalene A 
31. Nitric Acid, 20% B 
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32. Nitric Acid, 30% B 
33. Nitric Acid, 70% B 
34. Phenol, 90% A 
35. Phosphoric Acid, 85% B 
36. Silver Nitrate, Saturated B 
37. Sodium Hydroxide, 10% B 
38. Sodium Hydroxide, 20% B 
39. Sodium Hydroxide, 40% B 
40. Sodium Hydroxide, Flake B 
41. Sodium Hydroxide, Saturated B 
42. Sulfuric Acid, 33% B 
43. Sulfuric Acid, 77% B 
44. Sulfuric Acid, 96% B 
45. Sulfuric Acid, 77% and Nitric           
 Acid, 70%, equal parts B 
46. Toluene A 
47. Trichloroethylene A 
48. Xylene A 
49. Zinc Chloride, Saturated B 

 
   1.3 Acceptance Level 

       Results will vary from manufacturer to manufacturer. Laboratory grade finishes 
should result in no more than four Level 3 conditions. Suitability for a given 
application is dependent upon the chemicals used in a given laboratory. 

 
2.  Hot Water Test 

2.1 Purpose of Test 
The purpose of this test is to insure the coating is resistant to hot water. 
2.2 Test Procedure 
Hot water, 190°F to 205°F (88°C to 96°C), shall be allowed to trickle (with a 
steady stream and at a rate of not less than 6 ounces (177.44cc) per minute on 
the surface, which shall be set at an angle of 45-degrees, for a period of five 
minutes. 
2.3 Acceptance Level 
After cooling and wiping dry, the finish shall show no visible effect from the hot 
water. 

  3.   Impact Test 
3.1 Purpose of Test 

           The purpose of this test is to evaluate the ductility of the coating. 
3.2 Test Procedure 
A one-pound ball approximately 2" (50.8mm) in diameter shall be dropped form a 
distance of 12" (304.8mm) onto a flat horizontal surface, coated to 
manufacturer’s standard manufacturing method. 
3.3 Acceptance Level 
There shall be no visible evidence to the naked eye of cracks or checks in the 
finish due to impact. 

   4.   Paint Adhesion on Steel Test 
4.1 Purpose of Test 
The paint adhesion test is used to determine the bond of the coating to steel. 
This does not apply to non-steel products. 
4.2 Test Procedure 
This test is based on ASTM D2197-86 “Standard Method of Test for Adhesion of 
Organic Coating”. Two sets of eleven parallel lines 1/16" (1.587mm) apart shall 
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be cut with a razor blade to intersect at right angles thus forming a grid of 100 
squares. The cuts shall be made just deep enough to go through the coating, but 
not into the substrate. They shall then be brushed lightly with a soft brush for one 
minute. Examine under 100-foot candles of illumination. 
4.3 Acceptance Level 

           Ninety or more of the squares shall show finish intact. 
   5.   Paint Hardness on Steel Test 

5.1 Purpose of Test 
The paint hardness test is used to determine the resistance of the coatings to 
scratches. 
5.2 Test Procedure 
Pencils, regardless of their brand, are valued in this way: 8-H is the hardest, and 
next 11 order of diminishing hardness are 7-H, 6-H, 5-H, 4-H, 3-H, 2-H, H, F, HB, 
B (soft), 2-B, 3-B, 4-B, 5-B (which are softest). The pencils shall be sharpened on 
emery paper to a wide sharp edge.  Pencils of increasing hardness shall be 
pushed across the paint film in a chisel-like manner until one is found that will cut 
or scratch the film. The pencil used before that one, that is the hardest pencil that 
will not rupture the film, is then used to express or designate the hardness. 
5.3 Acceptance Level 

           The paint shall have a hardness of 4-H minimum. 
  
2.05 SOURCE QUALITY CONTROL TESTING OF FUME HOODS 
  
  A. Evaluation of manufacturer's standard product shall take place in manufacturer's own test 

facility, with testing personnel, samples, apparatus, instruments, and test materials 
supplied by the manufacturer at no cost to the Owner. 

 
 B. Submit test report consisting of the following test parameters and equipment for each 

hood width and configuration specified.  
 
 C. Hood shall achieve a rating of 4.0 AM 0.05 PPM or better.  Tested to ASHRAE-110-1995.  

Test shall be done with sash open 27.5” vertically at 52 fpm face velocity.  
 
 D. Test facility:  Sufficient size to provide unobstructed clearance of five feet each side and 

ten feet in front of fume hood.  Provide make-up air to replace room air exhausted 
through fume hood and to obtain a negative 0.2" w.g. room pressure.  Introduce make-up 
air in a manner that minimizes drafts in front of hood to less than 20% of the face velocity. 

 
1. Examine facility to verify conformance to the requirements of this Section. 

  2. Test room shall be isolated from all personnel during test procedure. 
     

 E. Testing equipment: 
  1. Properly calibrated hot wire thermal anemometer probes equal to Alnor AVT-55; 

correlate with computer data acquisition format to provide simultaneous readings 
at all points. 

  2. Pitot tube manometer with graduations no greater than 0.2 inch of water. 
  3. Tracer gas:  Sulfur hexa-fluoride supplied from a cylinder at a test flow rate of 

four liters per minute. 
  4. Ejector system:  Tracer gas ejector equal to ASHRAE-110-1995 specification. 
  5. Critical orifice:  Sized to provide tracer gas at four liters per minute at an 

upstream pressure of 30 PSIG. 
  6. Detection instruments:  Qualitek Model Q200 Leak Meter sulfur hexa-fluoride 

detector instrument or equal. 
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  7. Recorder with an accuracy better than plus or minus 0.5% of full scale. 
  8. Three dimensional manikin, overall height 67", clothed in a smock. 
  9. Titanium tetrachloride glass modules. 
  10. One dozen 30-second smoke bombs. 
  
 F. Preliminary Test and Data: 
  1. Provide sketch of room indicating room layout, location of significant equipment, 

including test hood and other hoods.  Provide sketch of air supply system 
indicating type of supply fixtures.  

  2. Reverse air flows and dead space: 
    2.1 Swab strip of titanium tetrachloride along both walls and floor of hood in a line 

6" behind and parallel to the hood face, and along the top of the face opening.  
Swab an 8" diameter circle on the back of the hood.  All smoke should be carried 
to the back of the hood and exhausted. 

    2.2 Test the operation of the bottom air bypass air foil by running the cotton swab 
under the air foil. 

    2.3 If visible fumes flow out of the front of the hood, the hood fails the test and 
receives no rating.  

  3. Face velocity measurements:  Face velocity shall be determined by averaging 
minimum of four and maximum of eight readings at the hood face.  Take 
readings at center of a grid made up of sections of equal area across the top half 
of the face and sections of equal area across the bottom half of the face.  Take 
simultaneous readings at each point with a series of calibrated hot wire 
anemometers over a one minute period of time.  Probes shall be correlated to a 
computer data acquisition package, which will provide an average of each 
reading over that one minute period and also an overall average.  During the one 
minute monitoring period, all velocities must automatically update average at a 
maximum of four second intervals. 

  
  G. Test Procedure: 
  1. Check sash operation by moving sash through its full travel.  Verify that sash 

operation is smooth and easy, and that vertical rising sash shall hold at any 
height without creeping up or down.  Position sash in the full open position. 

  2. Take a static pressure reading, using methods assuring an accurate reading, in 
an area of the ductwork no more than three feet nor less than one foot above the 
exhaust collar.  Static pressure loss shall not exceed values given under Design 
Requirements in Part 1 of this Section. 

  3. Install ejector in test positions.  For a typical bench-type hood, three positions are 
required:  left, center and right as seen looking into the hood.  In the left position 
the ejector center line is 12" from the left inside wall of the hood; center position 
is equal distance from the inside sidewalls; and the right position is 12" from the 
right inside wall.  The ejector body is 6" in from the hood face in all positions.  
Location of ejector may require modification for hoods of unusual dimensions. 

  4. Install manikin positioned in front of the hood, centered on the ejector. 
  5. Fix detector probe in the region of the nose and mouth of the manikin.  Take care 

that method of attachment of the probe does not interfere with the flow patterns 
around the manikin.  Locate nose of manikin 9" in front of ejector (3" in front of 
sash). 

  6. Open tracer gas block valve.  Correlate readings with a computer data 
acquisition package, which is capable of monitoring and visually recording a 
minimum of one reading per second for a minimal three minute time period at 
each of the three positions. 

  7. The control level rating of the hood shall be the maximum of the three average 
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values for the three test positions. 
  8. Record performance rating of the fume hood as XXAMyyy, where XX equals the 

release rate in liters per minute (4.0) and AM represents the as manufactured 
test sequence and yyy equals the control level in parts per million. 

  9. All data on the above test conditions including instrumentation and equipment, 
test conditions, preliminary test and data information shall be provided on a 
report, including a printout of the average face velocities, and a separate graph-
type performance curve on all three tracer gas positions.   

  
PART 3- EXECUTION 
  
3.01 INSTALLATION 
  
 A. Installation: 
  1. Install fume hoods and equipment in accordance with manufacturer's 

instructions. 
  2. Install equipment plumb, square, and straight with no distortion and securely 

anchored as required. 
  3. Secure work surfaces to casework and equipment components with material and 

procedures recommended by the manufacturer. 
  
 B. Accessory installation:  Install accessories and fittings in accordance with manufacturer's 

recommendations. 
  
3.02 ADJUSTING 
  

A. Adjust sash, fixtures, accessories and other moving or operating parts to function 
smoothly. 

  
3.03 CLEANING 
  
 A. Clean equipment, touch up as required.  
  
3.04 PROTECTION OF FINISHED WORK 
  
 A. Provide all necessary protective measures to prevent exposure of equipment from 

exposure to other construction activity. 
  

B. Advise contractor of procedures and precautions for protection of material and installed 
fume hoods from damage by work of other trades. 

 
    
END OF SECTION 11 60 00 
  



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

PLAYGROUND EQUIPMENT                                              11 68 13-1 of 2 
 

SECTION 11 68 13 – PLAYGROUND EQUIPMENT, N.I.C 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Provide playground equipment specifically designed for the ages of 2-5 years.  

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical data, installation instructions, and general 
recommendations for each resinous flooring material required.  Include certification indicating 
compliance of materials with requirements. 

B. Shop Drawings:  Indicate location, size, of each equipment and construction details not covered 
in Product Data 

1.4 QUALITY ASSURANCE 

A. Single Source Responsibility:  Obtain equipment from a single manufacturer with not less than 
ten years of successful experience in manufacturing and installing principal materials described 
in this section.  Contractor shall have completed at least five projects of similar size and 
complexity. Provide secondary materials only of type and from source recommended by 
manufacturer of primary materials. 
1. Record Submittal: Manufacture shall verify in writing acceptance of all substrates prior to 

installation. 

B. Pre-Installation Conference 
1. General contractor shall arrange a meeting not less than thirty days prior to starting work. 
2. Attendance 

a. General Contractor 
b. Architect/Owner's Representative 
c. Manufacturer/Installer's Representative 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 
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1.6 WARRANTY 

A. Manufacturer shall furnish a single, written warranty covering both material and workmanship for 
a period of one (1) full year from date of installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Basis of Design BCI Burke Company. American Recreation Products When warranties are 
required, verify with Owner's counsel that warranties stated in this article are not less than 
remedies available to Owner under prevailing local laws. 
1. Series: Basics, Intensity, Nucleus,  
2. Age group 5-12 years 
3. Complaint with ASTM F1487 and CPSC playground safety standards. 
4. Accessible safety surfacing material required beneath and around all equipment  

 

B. Or Approved Equal 
 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 
 

ROLLER WINDOW SHADES 12 24 13 - 1 of 10  

SECTION 12 24 13 - ROLLER WINDOW SHADES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 RELATED SECTIONS 

A. Division 06 – Rough Carpentry: Wood blocking and grounds for mounting roller shades. 

B. Division 09 – Gypsum Board 

C. Division 09 – Acoustic Tile Ceilings 

D. Division 26 – Electrical 

1.3 REFERENCES 

A. ASTM G 21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to 
Fungi. 

B. NFPA 70 - National Electrical Code. 

C. NFPA 701 - Fire Tests for Flame-Resistant Textiles and Films. 

1.4 SUMMARY 

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of roller window shades for the project and consists of the provision of all plant, 
materials, labor and equipment and the like necessary and/or required for the complete 
execution of all window shades as required by schedules, keynotes and drawings, as specified 
herein, and as may be required by conditions and authorities having jurisdiction including, but 
not limited to the following: 
1. Manually operated roller shades with single rollers at all exterior windows of instructional 

spaces, including but not limited to, classrooms, conference rooms and offices and all 
interior door glazing and sidelites. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 
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1. Include styles, material descriptions, construction details, dimensions of individual 
components and profiles, features, finishes, and operating instructions for roller shades. 

B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband 
materials, their orientation to rollers, and their seam and batten locations. 

1. Manual Roller Shades with chain pull. 

C. Samples:  For each exposed product and for each color and texture specified, 10 inches (250 
mm) long. 

D. Samples for Initial Selection:  For each type and color of shadeband material. 

1. Include Samples of accessories involving color selection. 

E. Samples for Verification:  For each type of roller shade. 

1. Shadeband Material:  Not less than 10 inches (250 mm) square.  Mark inside face of 
material if applicable. 

2. Roller Shade:  Full-size operating unit, not less than 16 inches (400 mm) wide by 36 
inches (900 mm) long for each type of roller shade indicated. 

3. Installation Accessories:  Full-size unit, not less than 10 inches (250 mm) long. 

F. Roller-Shade Schedule:  Use same designations indicated on Drawings. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Product Certificates:  For each type of shadeband material, signed by product manufacturer. 

C. Product Test Reports:  For each type of shadeband material, for tests performed by 
manufacturer and witnessed by a qualified testing agency. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For roller shades to include in maintenance manuals. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Roller Shades:  Full-size units equal to 5 percent of quantity installed for each size, color, 
and shadeband material indicated, but no fewer than ten units. 
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1.9 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Obtain roller shades system through one source from a single 
manufacturer with a minimum of ten years experience and minimum of five projects of similar 
scope and size in manufacturing products comparable to those specified in this section. 

B. Installer for Roller Shade System - Qualifications: Installer trained and certified by the 
manufacturer with a minimum of ten years experience in installing products comparable to those 
specified in this section. 

C. Fire-Test-Response Characteristics: Passes NFPA 701 small and large-scale vertical burn. 
Materials tested shall be identical to products proposed for use. 

D. ShadeCloth Anti-Microbial Characteristics: 'No Growth' per ASTM G 21 results for fungi 
ATCC9642, ATCC 9644, ATCC9645. 

E. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

2. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roller shades in factory packages, marked with manufacturer, product name, and 
location of installation using same designations indicated on Drawings. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations:  Do not install roller shades until construction and finish work in 
spaces, including painting, is complete and dry and ambient temperature and humidity 
conditions are maintained at the levels indicated for Project when occupied for its intended use. 

B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication and indicate 
measurements on Shop Drawings.  Allow clearances for operating hardware of operable glazed 
units through entire operating range.  Notify Architect of installation conditions that vary from 
Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide: 

http://www.specagent.com/LookUp/?ulid=5278&mf=04&src=wd
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 Mechoshade Systems, Inc. – Mecho/5 Regular Roll Shade in 4133 Pocket manually 
operated single roller with Thermoveil screens - 1500 Series 3 % density at all interior 
classrooms doors with lites and/or sidelites, support space doors with lites and/or 
sidelites and, and all corridors windows. Shades are not required at exterior operable 
doors.  

 Mechoshade System, Inc. – Mecho/5 Regular Roll in 5113 Pocket manually operated 
double roller shade with Thermoveil 1500 Series 3% density and 0100 Series Blackout at 
all science labs and prep rooms exterior windows. 

  
 

 
Or comparable product by one of the following: 

1. BTX Window Automation, Inc. 
2. DFB Sales. 
3. Draper Inc. 
4. Hunter Douglas Contract. 
5. Lutron Electronics Co., Inc. 

B. Source Limitations:  Obtain roller shades from single source from single manufacturer. 

2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS 

A. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that 
stops shade movement when bead chain is released; permanently adjusted and lubricated. 

1. Bead Chains:  Stainless steel. 

a. Loop Length:  Full length of roller shade. 
b. Limit Stops:  Provide upper and lower ball stops. 
c. Chain-Retainer Type:  Chain tensioner, jamb mounted. 

2. Spring Lift-Assist Mechanisms:  Manufacturer's standard for balancing roller-shade 
weight and lifting heavy roller shades. 

B. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 
thicknesses required to accommodate operating mechanisms and weights and widths of 
shadebands indicated without deflection.  Provide with permanently lubricated drive-end 
assemblies and idle-end assemblies designed to facilitate removal of shadebands for service. 

1. Roller Drive-End Location:  As directed during shop drawing review. 
2. Direction of Shadeband Roll:  Reverse, from front of roller. 

C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller 
assembly, operating mechanism, installation accessories, and mounting location and conditions 
indicated. 

D. Roller-Coupling Assemblies:  Coordinated with operating mechanism and designed to join up to 
three inline rollers into a multiband shade that is operated by one roller drive-end assembly. 

E. Shadebands: 

http://www.specagent.com/LookUp/?uid=123456789478&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789480&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789482&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789483&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456789484&mf=04&src=wd
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1. Shadeband Material:  Translucent.  
2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

a. Type: Exposed with endcaps. 
b. Color and Finish:  As selected by Architect from manufacturer's full range. 

F. Shade Pocket: For mounting as indicated on the drawings. 

 
1. Extruded aluminum shade pocket, sized to accommodate roller shades, with exposed 

extruded aluminum closure mount, tile support and removable closure panel to provide 
access to shades. 

2. Basis of Design: 4133 surface mounted with endcaps, as per details. 

G. Installation Accessories: 

 
1. Side Channels:  With light seals and designed to eliminate light gaps at sides of shades 

as shades are drawn down.  Provide side channels with shadeband guides or other 
means of aligning shadebands with channels at tops. 

2. Bottom (Sill) Channel or Angle:  With light seals and designed to eliminate light gaps at 
bottoms of shades when shades are closed. 

3. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 

2.3 MANUALLY OPERATED SHADES WITH DOUBLE ROLLERS 

A. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that 
stops shade movement when bead chain is released; permanently adjusted and lubricated. 

1. Bead Chains:  Stainless steel. 

a. Loop Length:  Full length of roller shade. 
b. Limit Stops:  Provide upper and lower ball stops. 
c. Chain-Retainer Type:  Chain tensioner, jamb mounted. 

2. Spring Lift-Assist Mechanisms:  Manufacturer's standard for balancing roller-shade 
weight and lifting heavy roller shades. 

B. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall 
thicknesses required to accommodate operating mechanisms and weights and widths of 
shadebands indicated without deflection.  Provide with permanently lubricated drive-end 
assemblies and idle-end assemblies designed to facilitate removal of shadebands for service. 

1. Double-Roller Mounting Configuration:  Offset, outside roller over and inside roller under. 
2. Inside Roller: 

a. Drive-End Location:  As indicated on Drawings. 
b. Direction of Shadeband Roll:  Regular, from back of roller. 

3. Outside Roller: 
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a. Drive-End Location:  As indicated on Drawings. 
b. Direction of Shadeband Roll:  Regular, from back of roller. 

4. Shadeband-to-Roller Attachment:  Manufacturer's standard method. 

C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller 
mounting configuration, roller assemblies, operating mechanisms, installation accessories, and 
installation locations and conditions indicated. 

D. Roller-Coupling Assemblies:  Coordinated with operating mechanism and designed to join up to 
three inline rollers into a multiband shade that is operated by one roller drive-end assembly. 

E. Inside Shadebands: 

1. Shadeband Material:  Light-filtering fabric. 
2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

a. Type:  Enclosed in sealed pocket of shadeband material. 
b. Color and Finish:  As selected by Architect from manufacturer's full range. 

F. Outside Shadebands: 

1. Shadeband Material:  Light-blocking fabric. 
2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum. 

a. Type:  Enclosed in sealed pocket of shadeband material. 
b. Color and Finish:  As selected by Architect from manufacturer's full range. 

G. Shade Pocket:  For mounting as indicated on the drawings. 

 
1. Extruded aluminum shade pocket, sized to accommodate roller shades, with exposed 

extruded aluminum closure mount, tile support and removable closure panel to provide 
access to shades. 

2. Basis of Design: 4133 surface mounted with endcaps, as per details. 
3. Retain "Recessed Shade Pocket" Subparagraph below for roller enclosure installed 

above the ceiling. 

H. Installation Accessories: 

 
1. Side Channels:  With light seals and designed to eliminate light gaps at sides of shades 

as shades are drawn down.  Provide side channels with shadeband guides or other 
means of aligning shadebands with channels at tops. 

2. Bottom (Sill) Channel or Angle:  With light seals and designed to eliminate light gaps at 
bottoms of shades when shades are closed. 

3. Installation Accessories Color and Finish:  As selected from manufacturer's full range. 
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2.4 SHADEBAND 

A. Shadeband Material Flame-Resistance Rating:  Comply with NFPA 701.  Testing by a qualified 
testing agency.  Identify products with appropriate markings of applicable testing agency. 

B. Shade Bands: Construction of shade band includes the fabric, the enclosed hem weight, shade 
roller tube, and the attachment of the shade band to the roller tube. Sewn hems and open hem 
pockets shall not be acceptable. 
1. Concealed Hembar: Shall be continuous extruded aluminum for entire width of shade 

band and with the following characteristics: 
a. Hembar shall be heat sealed on all sides. 
b. Open ends shall not be accepted. 

2. Shade band and Shade Roller Attachment: 
a. Use extruded aluminum shade roller tube of a diameter and wall thickness 

required to support shade fabric without excessive deflection. 
b. Provide for positive mechanical attachment of shade band to roller tube; shade 

band shall be made removable / replaceable with a "snap-on" snap-off" Spline 
mounting, without having to remove shade roller from shade brackets. 

c. Mounting Spline shall not require use of adhesives, adhesive tapes, staples, 
and/or rivets. 

d. Any method of attaching shade band to roller tube that requires the use of: 
adhesive, adhesive tapes, staples, and/or rivets, does not meet the performance 
requirements of this specification and shall not be accepted. 

C. Light-Filtering Fabric:  Woven fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer. 
2. Type:  PVC-coated polyester. 
3. Weave: Dense Vertical Weave. 
4. Roll Width:  96 inches (244 mm). 
5. Orientation on Shadeband:  Up the bolt. 
6. Openness Factor:  3 percent. 
7. Color:  As selected by Architect from manufacturer's full range. 

D. Light-Blocking Fabric:  Opaque fabric, stain and fade resistant. 

1. Source:  Roller-shade manufacturer. 
2. Type:  Acrylic-coated fiberglass. 
3. Roll Width:  98 inches (249 mm). 
4. Orientation on Shadeband:  Up the bolt. 
5. Features:  Flame retardant and flame resistant. 
6. Color:  As selected by Architect from manufacturer's full range. 

2.5 ROLLER-SHADE FABRICATION 

A. Product Safety Standard:  Fabricate roller shades to comply with WCMA A 100.1, including 
requirements for flexible, chain-loop devices; lead content of components; and warning labels. 

B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 74 
deg F (23 deg C): 
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1. Between (Inside) Jamb Installation:  Width equal to jamb-to-jamb dimension of opening in 
which shade is installed less 1/4 inch (6 mm) per side or 1/2-inch (13-mm) total, plus or 
minus 1/8 inch (3.1 mm).  Length equal to head-to-sill or -floor dimension of opening in 
which shade is installed less 1/4 inch (6 mm), plus or minus 1/8 inch (3.1 mm). 

2. Outside of Jamb Installation:  Width and length as indicated, with terminations between 
shades of end-to-end installations at centerlines of mullion or other defined vertical 
separations between openings. 

C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible 
except as follows: 

1. Vertical Shades:  Where width-to-length ratio of shadeband is equal to or greater than 1:4 
provide battens and seams at uniform spacing along shadeband length to ensure 
shadeband tracking and alignment through its full range of movement without distortion of 
the material. 

2. Railroaded Materials:  Railroad material where material roll width is less than the required 
width of shadeband and where indicated.  Provide battens and seams as required by 
railroaded material to produce shadebands with full roll-width panel(s) plus, if required, 
one partial roll-width panel located at top of shadeband. 

3. Blackout shadebands, when used in side channels, shall have horizontally mounted, roll-
formed stainless steel or tempered-steel battens not more than 3 feet (115 mm) on center 
extending fully into the side channels. Battens shall be concealed in an integrally-colored 
fabric to match the inside and outside colors of the shadeband, in accordance with 
manufacturer's published standards for spacing and requirements. 
a. Battens shall be roll formed of stainless steel or tempered steel and concave to 

match the contour of the roller tube. 
b. Batten pockets shall be self-colored fabric front and back RF welded into the 

shadecloth. A self-color opaque liner shall be provided front and back to eliminate 
any see through of the batten pocket that shall not exceed 1-1/2 inches (38.1 mm) 
high and be totally opaque. A see-through moire effect, which occurs with multiple 
layers of transparent fabrics, shall not be acceptable. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, operational clearances, accurate locations of 
connections to building electrical system, and other conditions affecting performance of the 
Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ROLLER-SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's 
written instructions. 
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1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches (51 mm) to 
interior face of glass.  Allow clearances for window operation hardware. 

B. Electrical Connections:  Connect motor-operated roller shades to building electrical system. 

3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or 
malfunction throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer that ensure that roller shades are without damage or deterioration at time of Substantial 
Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, 
before time of Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain motor-operated roller shades. 

3.6 WASTE MANAGEMENT 

A. Coordinate with Section 01 74 19. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

 

END OF SECTION 12 24 13 
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SECTION 12 34 50 - WOOD LABORATORY FURNITURE- NANUET HIGH SCHOOL 

 
1.00 MANUFACTURERS 
 

A. The basis of this specification is wood casework manufactured and constructed 
according to the standards used by Leonard Peterson & Co., Inc., 400 Webster Road, 
Auburn, Alabama.  The specified design is Vanguard – REVEAL OVERLAY.  All 
laboratory equipment covered by the specification shall be the product of one 
manufacturer and be fabricated at one geographic location to assure shipping continuity 
and single-source responsibility.  All quotations from a manufacturer other than Leonard 
Peterson & Co., Inc. shall contain a review of the following capabilities: 

 
  1. List of shop facilities 
  2. List of engineering and manufacturing personnel 
  3. Proof of financial ability to fulfill the contract 
  4. List of a minimum of ten (10) installations over the last five (5)  
   years of comparable scope 
  5. Proof of project management and installation capabilities 
  6. AWI Premium Grade Certification Number. 
 

B. The selected manufacturer must warrant for a period of three (3) years, starting on the 
date of acceptance or occupancy, whichever comes first, that all products sold under the 
contract referenced above shall be free from defects in material and workmanship.  
Purchaser shall notify the manufacturer’s representative immediately of any defective 
product.  The manufacturer shall have a reasonable opportunity to inspect the goods.  
The purchaser shall return no product until receipt by purchaser of written shipping 
instructions from the manufacturer. 

 
C. Samples: 

Samples from non-specified manufacturers will be required and reviewed per 
specification.  Samples shall be delivered, at no cost to the architect or owner to a 
destination set forth by the architect or owner.  This must be done seven (7) days before 
quotation deadline as a condition of approval of each bidder.  Samples shall be full size, 
production type samples.  Miniature, or “Show Room” type samples are not acceptable.  
Furnish the following: 

 
1. One combination drawer and cupboard base unit showing complete construction 

details, including one shelf. 
  2. One leg corner sample showing table construction. 
  3. One sample of all top materials shown or called for, of sufficient  
   size to perform finish requirements test. 
  4. Sample of mechanical service fittings, locks, door pulls, hinges,  
   and interior hardware and other material deemed necessary for  
   review. 
 

D. The above samples of the successful manufacturer may be impounded by the architect 
or owner to insure that material delivered to the jobsite conforms in every respect to the 
samples submitted. 

 
2.00 MATERIALS 
 
 A. General: 
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1. Casework shall be reveal overlay and constructed in accordance with the best 
woodworking practices.  All cabinetry shall be produced in manufacturers own 
facility and operated under his control and supervision.  First class quality of 
casework shall be established and maintained by use of proper machinery, 
finishing products, tools, fixtures and skilled workmanship. 

 
2. Casework units to be dowel pin construction with all joints properly glued making 

each unit rigid and self-supporting. 
 

3. Material shall be selected so that the finished installation shall provide an 
attractive and harmonious appearance.  All exterior casework surfaces exposed 
to view after installation shall be Northern Red Oak.  Solid woods and veneers 
behind closed doors or drawers shall be of color and graining in conformance 
with the normally accepted standard required of the scientific laboratory 
equipment industry. 

 
 B. Solid Woods: 
 

All solid woods shall be hardwood carefully and thoroughly air-dried, then kiln dried in 
humidity controlled kilns to a moisture content of 4-1/2%.  All kiln dried lumber shall then 
be tempered to a moisture content of 6% before use.  This moisture content shall be 
maintained throughout production. 

 
C. Plywoods: 

 
All plywood shall be hardwood.  Soft woods such as Fir or Pine are not permitted. 

 
  1. Veneer Core Plywood: 
 

Veneer core plywood shall be either 7-ply (3/4”) or 9-ply (1”) and shall be 
compliant with ANSI/HPVA HP-1 2009. 

 
  2. Composition Core Plywood: 
 

Composition core plywood shall be 3-ply and shall be compliant with ANSI 
A208.1-2009, and/or ANSI A208.2-2009. 

 
  3. Face Veneers: 
 

Plywood face veneers shall be Grade A, plain sliced, book matched, red oak on 
face, and Grade 1, red oak on back. 

 
 D. Banding: 
 

Plywood panels to shall be edge banded as specified with a multiple ply hardwood edge-
banding or 1/8” (3mm) solid lumber to match exposed cabinet veneer. 

 
 E. Tempered Hardboard: 
 

Tempered Hardboard shall be a wood fiber/resinous combination formed with heat and 
pressure into sheets providing a hard, smooth surface and shall be compliant with ANSI 
A135.4-2004. 

 
 F. Dowels: 
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Assembly dowels, used to joint rails to panels, shall be fluted hardwood 8mm in diameter 
x 36mm in length.  All dowels glued into components. 

 
 G. Glass: 
 

Glass for framed sliding and swinging doors shall be 1/8” float glass (tempered glass 
provided when specified).  Glass for unframed sliding doors shall be ¼” float glass. 

 
 H. Glues: 
 

All glues used in the manufacture of plywood, assembly of component parts and 
cabinetry to be water resistant with no added urea formaldehyde.  

 
 I. Finishes: 
 

Conversion varnish with no added urea formaldehyde and shall comply with HUD 24 
CFR 3280.308. 
 
Custom Gray Finish as selected by Architect will be required on all Base Cabinets. 
 
Custom White Finish as selected by Architect will be required on all Wall Cases. 

 
 J. Hardware: 
 

1. Drawer and door pulls:  Bar Type made of extruded aluminum 4-1/2” long and ½” 
wide having dull brushed finish.  Pull attached with two (2) No. 10 flat head 
machine screws countersunk on 4”centers.  Pulls provided for all hinged doors 
and drawers.  (Plastic pulls or a design not compatible for use by the 
handicapped is not acceptable.)  Pulls to be Black. 

 
 

2. Hinges:  Butt style, 5-knuckle, institutional type of dull finished stainless steel, 2-
1/2” by 3-1/8”, unequal winged, tight pinned and with wing thickness of .081”.  
Each hinge is secured by seven plated No. 7 flat head screws.  (Surface 
mounted hinges shall not be acceptable.)  Hinges to be Black. 

    
Doors hung with paired hinges are capable of supporting 175 pounds at 12” from 
pivot point of hinges with no distortion of hinges or degradation of casework.  
Hinged doors up to 48” high furnished with 1 pair of hinges.  Hinged doors over 
48” high furnished with 1-1/2 pair of hinges. 

 
3. Drawer Slides:  100 lb. rated capacity, full extension, zinc plated, linear ball 

bearing made of cold rolled steel.  Drawers removable without the use of tools. 
 

4. Shelf support clips:  double pin type made of vinyl having anti-tipping seismic 
feature.  Each clip capable of supporting 200 pounds.  Clips engage into holes 
drilled into cabinet end panels or partitions. 

 
5. Catches:  spring loaded, nylon roller type, designed for quiet operation provided 

for hinged doors.  Cabinets with locked paired doors have elbow catches inside 
left-hand doors.  Cabinet and case doors provided with 2 catches, one at top and 
one at bottom, where elbow catches are not furnished. 
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6. Base molding (when call for or specified):  pliable black vinyl, 1/8” thick by 4” high 
with top edge rounded.  Molding secured with self-stick or applied waterproof 
adhesives.  Formed stainless steel caps are fastened to exposed corners.  
Exposed cabinet work provided with base molding unless otherwise specified. 

 
7. Drawer and hinged door locks:  dead bolt style, heavy-duty, five-tumbler, of non-

ferrous metal and master-keyed having 3/8” bolt throw and single bitted style 
keyway.  Barrel and back plate of locks are riveted together; lock bolts are non-
removal.  Locks with cams held in place with machine screws or nuts are not 
acceptable.  Locks are secured to rear of drawer and door fronts with flat head 
screws.  Each lock furnished with one non-ferrous key when keyed alike and two 
non-ferrous keys when keyed differently.  Locks shall be keyed to same master 
key as locks provided for other drawer and hinged door cabinets.  Locks to be 
Black and furnished on all doors and drawers.   

 
2.01 CONSTRUCTION 
 
 A. General: 
 

The prime intent of this specification is to define the essential minimum cabinet case and 
table requirements of the materials, and construction, finish and workmanship to be 
supplied.  Cabinetry to be of convention reveal overlay style design having drawer and 
doors provided with edges overlapping openings on all edges.  Each cabinet unit shall be 
completely factory assembled and finished.  Cabinets constructed with flush interiors 
having no offsets maximizing drawer and cupboard space and ease of cleanability.  All 
exposed joints shall be closely fitted and tight showing no open joints when finished.  All 
exposed corners eased.  Individual cabinet, case and table units shall meet or exceed the  

  Recommended Standards and Practices outlined in SEFA 8. 
 
 B. Base Cabinets: 
 
  1. End panels, partitions, bottoms and shelves: 
 

Exposed end panels, partitions, bottoms and shelves to be ¾” thick red oak 
veneer core plywood.  Unexposed end panels, partitions, bottoms and shelves to 
be ¾” thick birch or maple veneer core plywood providing light cabinet interiors 
behind closed doors.  Exposed edges of end panels, partitions and bottoms to be 
banded in red oak.  Edges of shelves behind solid doors to be red oak wood or 
red oak PVC depending on finish. 

 
Interiors of end panels and partitions to be drilled to receive dowel inserted edges 
of rails, bottoms and toe boards and bored for shelf clips where required.  
Bottoms machined for and provided with dowels (on maximum of  96mm centers) 
for insertion into end panels or partitions and grooved to receive cupboard backs. 

 
Cupboard base cabinet shelves to be ¾” thick veneer core plywood, adjustable 
on 1-1/4” (32mm) centers. 

 
  2. Top Frame: 
 

Cabinet top frame to be comprised of a front rail and a back rail.  Front rail to be 
4” x 1” hardwood having exposed edge red oak banded and end edges drilled 
and provided with three (3) dowels for horizontal glued insertion into cabinet end 
panels at front.  Back rail shall be ¾” hardwood varying in height from 9” high for 
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35” high cabinets to 7-3/4” high for 29” high cabinets and inserted vertically at 
rear into cabinet end panels.  End edges of back rails each drilled and provided 
with four (4) dowels for glued insertion into ends panels. 

 
  3. Intermediate Rails: 
 

Intermediate Rails to be 4” x ¾” hardwood having exposed edge red oak banded 
and end edges each drilled and provided with 3 dowels for insertion into end 
panels.  Intermediate rails placed horizontally at face of panels between all 
drawers or drawers and cupboards.  Intermediate rails machined to receive 
engagement of lock bolts and security panels when specified. 

 
  4. Backs: 
 

Interior cupboard backs to be ¼” thick tempered hardboard and provided 
removable.   Backs set into grooved cabinet bottom and attached at top to rear 
vertical rail with minimum of two (2) screws.  Exposed interior cupboard backs to 
be ¼” veneer core red oak plywood provided removable unless specified as 
fixed. 

 
Exposed exterior finished oak backs for free standing cabinets or mobile units to 
be of ¾” thick red oak veneer core plywood with exposed edges banded.  Free 
standing units up to 8’0” long shall be provided with one piece back and shipped 
assembled to cabinets. 

 
  5. Drawers: 
 

Drawer heads shall be ¾” thick, red oak, composite core plywood.  Drawer sides, 
back and sub-front to be 15/32” thick, 11 ply birch plywood.  Drawer fronts 
secured to four-sided drawer body with the use of screws.  Drawer bodies 
secured with interlocking lap joints and back fully rabbeted into sides.  Joints 
glued and pinned.  Bottoms to be ¼” tempered hardboard fully grooved into 
drawer sub-fronts, sides and back. 

 
Drawers provided with 100 lb. full extension slides and pulls as described under 
Hardware.   Drawers over 26” wide to have two (2) pulls. 
 
Base Cabinet Drawers to be furnished with Plastic Laminate Fronts with 
color as selected by the Architect. 

 
  6. Security Panels: 
 

Security panels shall be ¼” thick tempered hardboard attached to back of front 
intermediate rails and fastened into security clips or rails at rear of cabinet.  
Security panels provided only when locks are keyed differently between drawers 
or drawers and cupboards. 

 
  7. Hinged Paneled Doors: 
 

Doors shall be ¾” thick, red oak, composite core plywood edge banded on all 
four edges.  Paired cabinet doors to have matched grain pattern.  Doors provided 
with two (2) hinges, one (1) pull and one (1) catch as described under Hardware. 
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Base Cabinet Doors to be furnished with Plastic Laminate Fronts with color 
as selected by the Architect. 

 
  8. Toe Spaces: 
 

Base Cabinets to have recessed toe space 4” high x 2-1/2” deep.  Toe board 
made of ¾” thick water resistant hardwood.  End edges machined for and 
provided with three (3) dowels for glued insertion into cabinet end panels.  Toe 
boards further secured to underside of bottom with glue block(s) for rigidity.   

 
 C. Wall Cases and Tall Storage Cases: 
 
  1. End Panels, Partitions, Bottoms and Shelves: 
 

Exposed end panels, partitions, bottoms and shelves to be red oak veneer core 
plywood.  Unexposed components to be birch or maple veneer core plywood 
providing light cabinet interiors behind closed doors.  Exposed edges of end 
panels, partitions and bottoms to be banded in red oak.  Edges of shelves behind 
solid doors to be red oak wood or red oak PVC depending on finish.  End panels 
machined to receive doweled bottoms, tops and toe boards.  Dowels to be 
spaced on maximum 96mm centers.  End panels bored to receive adjustable 
shelf clips on 1-1/4” (36 mm) centers. 

 
   End panels, partitions and bottoms of tall cases to be ¾” thick.   
 

Tops, of wall cases, counter mounted cases and tall cases to be 1” thick.  
Bottoms of wall cases and counter mounted cases to be 1” thick.  All exposed 
front edges to be hardwood edge banded. 

 
Wall and counter mounted cases to be provided with ¾” thick veneer core 
plywood shelves.  Shelves for tall case to be 1” thick veneer core plywood.  
Exposed front edge of shelves to be red oak banded.  All shelves to be full depth 
and adjustable except for center shelf provided in tall cases which shall be fixed.   

 
  2. Backs: 
 

Unexposed interior backs shall be ¼” tempered hardboard grooved into tops, 
ends and bottoms.  Exposed interior backs shall be ¼” veneer core red oak 
plywood attached to tops, ends and bottoms.  Backs are further supplied and 
secured with ¾” x 3” wide batton strips behind back of backs for reinforcement 
and through which hardware shall be attached for securement to walls.  Exposed 
exterior back shall be ¾” thick veneer core red oak plywood having red oak edge 
bands. 

 
  3. Toe Boards: 
 

4” high toe boards provided at base of tall storage cases shall be ¾” thick water 
resistant hardwood.  End edges to each machined for and provided with 3 
dowels for insertion into case ends.  Toe boards set flush with face of ends and 
further secured to underside of bottom with glue block(s) for rigidity. 

 
  4. Hinged Panel Doors: 
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Doors shall be ¾” thick, red oak, composite core plywood edge banded on all 
four edges.  Door provided with similar hardware to base cabinets except doors 
over 36” high to have 1-1/2 pair of hinges and 2 catches. 

 
Wall Case Doors to be furnished with White Markerboard Surface. 
 

 D. Apron and Table Frame Construction: 
 

1. Apron and table frames made of hardwood.  Exposed rails minimum ¾” thick x 4-
3/4” high red oak grooved for acceptance of cross rails and corner blocks. 

 
2. Reinforcing cross rails made of hardwood, grooved, glued and screwed into front 

and back rails. 
 

3. Apron and table rail corner blocks, for attachment of legs shall be 13 gauge 
formed plated steel grooved and screwed into aprons. 

 
4. Student Table Legs to be 2” square 14 gauge black power coated steel 

telescoping for height adjustment.  Legs attach to apron corners with a 3/8” 
diameter chrome plated bolt having head conforming to leg edge rounding, 
passing diagonally through leg.  Legs furnished with 3” diameter casters.  

 
5. Panel legs, for attachment of aprons, to be 1-1/4” thick constructed of hardwood 

plywood having top and bottom concealed solid hardwood bands.  Exposed 
edges faced with solid oak bands. 

 
 E. Cabinet Finish: 
 

1. After assembly of cabinets but prior to the application of wood stain and sealing 
cabinet and case parts to be sanded smooth and loose fibers and dust removed. 

 
2. Exposed cabinet and case parts and backs of doors then receive an application 

of stain.  Excess stain to be removed by wiping with wood wool and/or cloth, and 
parts allowed to thoroughly dry.  Unexposed interiors behind solid doors and 
drawers left natural providing light interiors for ease of viewing. 

 
3. After drying, exposed parts, cabinet and case interiors, shelves, drawers and 

doors to receive a double coat of clear resinous wood sealer.   Exposed cabinet 
parts, drawers, doors, and cupboard and case interiors then receive a double 
coat of clear, chemical resistant synthetic varnish.  Between all applications of 
sealer and varnish, cabinet parts to be lightly sanded and wiped.  The resulting 
exterior finish shall be semi-gloss and provide an acid, alkali, solvent, water and 
abrasive-resistant surface.   

 
  4. Applied finish to meet Finish Test Requirements of SEFA 8. 
 

5. Custom Gray Finish as selected by Architect will be required on all Base 
Cabinets. 

 
6. Custom White Finish as selected by Architect will be required on all Wall 

Cases. 
 

2.02 COUNTERTOPS: 
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1. General: 
 

A. Countertops constructed per specification covering particular type. 
B. Tops having sinks provided with drip grooves cut into underside of exposed edges. 
C. Adhesives or fasteners to be provided for securing of tops to cabinet work.  Such 

materials to allow for contraction or expansion of tops where necessary. 
D. Tops shall be 1” thick unless otherwise specified and provided with 4” high curbs 

where tops abut walls, columns, case ends, etc. 
 
2. Type: 
 

A. Phenolic Resin is fabricated from composite panels comprised of multiple layers 
of selected papers impregnated with special phenolic resins, manufactured under 
heat and pressure to form a solid black chemical resistant composite throughout 
the entire thickness of the panel.  Tops shall be furnished black in color having 
black exposed edges honed smooth and exposed corners and edges chamfered 
back approximately 1/8”.  Tops shall have a non-glaring surface. 

 
2.03 SINKS: 
 

1. Epoxy resin sinks are cast of black modified epoxy resin having high resistance to 
chemicals, heat and shock as normally encountered in laboratories. Castings are done in 
permanent molds producing sinks with all inside corners coved and bottoms dished.  
Sinks to be drop-in style. 

 Epoxy resin sinks provided with 1-1/2” epoxy resin outlets. 
 Tail pieces, traps and drain lines to be furnished by Others unless otherwise noted on 

details or in equipment schedule. 
 
2. Sinks shall be installed by Casework Contractor.  

 Outlets to be installed by Others. 
 

2.04 PLUMBING FIXTURES: 
 

1. Plumbing and Gas fixtures to be Water Saver ColorTech Gray Powder Coated.  Water 
fixtures to be Lead Free and furnished with vacuum breakers. 

 Fixtures provided with brass tank nipples complete with locknuts and washers for 
attachment to countertops. 

 
2. Safety shower and eyewash units shall be furnished in make and model numbers listed 

on the drawings or outlined in equipment schedule as manufactured by Water Saver 
Faucet Co. 

 
3. Pedestal electric boxes, cast aluminum finished in black textured coating furnished with 

tank nipples and locknuts for attachment to countertops. 
 Electrical boxes mounted in table or cabinet aprons shall be steel. 
 Electric receptacles, switches, etc., shall be specification grade 20 amp and UL 

approved.  Receptacles located within 6’0” of sinks to be G.F.I. type. 
 Cover plates for receptacles shall be stainless steel. 

 Mounting of electric boxes in table aprons or cabinet units to be by Casework 
Manufacturer. 

 
3.00 EXECUTION 
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1. For approval by owner or architect, within 30 days after receipt of order submit shop 
details showing floor plans, rough-ins and elevations of casework and equipment being 
supplied.  Floor plans with rough-in details to be in 3/16” scale.  Elevation drawings to be 
in 3/8” scale. 

 
2. Prior to fabrication of casework field check project site to assure proper fit of materials 

being provided.  Adjust drawings as necessary to insure proper fit of all casework and 
equipment to building conditions. 

 
3. Deliver casework only after wet operations are complete and building is closed in, dry 

and has proper climate control for installation of casework. 
 (Area in which laboratory casework is installed to be maintained between 65 and 75 

degrees F. with relative humidity maintained between 45% - 55%.) 
 If these conditions are not met and maintained, product warranty is void. 
 
4. Install casework in accordance to manufacturers recommended practice by qualified 

casework installer having a minimum of 3 years’ experience in the installation of 
institutional casework. 

 
5. Adjust casework and hardware so that doors and drawers operate smoothly.  Lubricate 

operating hardware as recommended by manufacturer. 
 
6. Advise owner or contractor on procedures and precautions to be taken to protect 

casework and other materials installed from damage by work performed by other trades. 
 
7. During installation keep job site clean and remove debris on a daily basis.  Floors are to 

be broom cleaned upon completion. 
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SECTION 22 05 01 - BASIC PLUMBING MATERIALS AND METHODS

PART 1  GENERAL

1.1 SUMMARY
A. This section includes the following basic mechanical materials and methods to complement other 

Division 22 Sections.
1. Field-fabricated metal and wood equipment supports.
2. Water soluble flux.
3. Plumbing solder.
4. Installation requirements common to equipment specifications.
5. Firestopping (refer to specification section 078413).
6. Cutting and patching.
7. Touchup painting and finishing.
8. Demolition.
9. Plumbing Equipment Instruction

B. Pipe and pipe fitting materials are specified in piping system Sections.

1.2 DEFINITIONS
A. Pipe, pipe fittings, and piping include tube, tube fittings, and tubing.
B. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms furred spaces, pipe 

and duct shafts, unheated spaces immediately below the roof, spaces above ceilings, unexcavated 
spaces, crawl spaces and tunnels.

C. Exposed Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces 
and mechanical equipment rooms.

D. Exposed Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient temperatures 
and weather conditions.  Examples include rooftop locations.

E. Concealed Interior Installations:  Concealed from view and protected from physical contact by building 
occupants.  Examples include above ceilings and in duct shafts.

F. Concealed Exterior Installations:  Concealed from view and protected from weather conditions and 
physical contact by building occupants, but subject to outdoor ambient temperatures.  Examples include 
installations within unheated shelters.

1.3 REFERENCES
A. ASTM E 119 - Standard Test Methods for Fire Tests of Building Construction and Materials; 1997.
B. ASTM E 814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops; 1994b.
C. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition.
D. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.4 SUBMITTALS
A. Product Data:  Provide product data for piping specialties.
B. Shop Drawings:  Detailing fabrication and installation for metal and wood supports, and anchorage for 

plumbing materials and equipment.
C. Identification materials and devices.
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D. Certificates:  Welder certificates signed by the Contractor certifying that welders meet or exceed  the 
requirements specified under the "Quality Assurance" Article.

E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in Nanuet Union 
Free School District's name and registered with manufacturer.

1.5 QUALITY ASSURANCE
A. Perform work in accordance with the Building Code of New York State.
B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, 

with not less than three years of documented experience.
C. Installer Qualifications:  Company specializing in performing the work of this section with minimum three 

years of  experience.
D. Equipment Selection:  Equipment of greater or larger power, dimensions, capacities, and ratings may be 

furnished provided such proposed equipment is approved in writing and connecting mechanical and 
electrical services, circuit breakers, conduit, motors, bases and equipment spaces are increased.  No 
additional costs will be approved for these increases, if larger equipment is approved.  If minimum energy 
ratings or efficiencies of the equipment are specified, the equipment must meet the design requirements 
and commissioning requirements.

1.6 PIPING DELIVERY, STORAGE, AND HANDLING
A. Deliver pipes and tubes with factory-applied end-caps.  Maintain end-caps through shipping, storage, 

and handling to prevent pipe-end damage and prevent entrance of dirt, debris, and moisture.
B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  When stored inside, do not 

exceed structural capacity of the floor.
C. Protect flanges, fittings, and piping specialties from moisture and dirt.
D. Protect stored plastic pipes from direct sunlight.  Support to prevent sagging and bending.

1.7 SEQUENCING AND SCHEDULING
A. Coordinate equipment installation with other building components.
B. Arrange for chases, slots, and openings in building structure during progress of construction to allow for 

plumbing installations.
C. Coordinate the installation of  required supporting devices and set sleeves in poured-in-place concrete 

and other structural components as they are constructed.
D. Sequence, coordinate, and integrate installations of plumbing materials and equipment for efficient  flow 

of the Work.
E. Coordinate connection of electrical services.
F. Coordinate connection of plumbing systems with utilities and services.  Comply with requirements of 

governing regulations, landlord, franchised service companies, and controlling agencies.
G. Coordinate requirements for access panels and doors where plumbing items requiring access are 

concealed behind finished surfaces.
H. Coordinate installation of identifying devices after completing covering and painting where devices are 

applied to surfaces.  Install identifying devices prior to installing acoustical ceilings and similar 
concealment.
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PART 2  PRODUCTS

2.1 WATER SOLUBLE FLUX
A. Water Soluble Flux:  Taramet Sterling(R) lead-free water soluble flux, conforming to ASTM B 813.

2.2 PLUMBING SOLDER
A. Plumbing Solder:  Sterling® solder, ASTM B 32, Alloy Grade TC; 95 percent tin, 4.85 percent copper, 

0.15 percent selenium.
1. Certified to comply with NSF 61.
2. Melting Temperature:  410 degrees F..
3. Tensile Strength:  7,130 psi.
4. Shear Strength: 5,979 psi.
5. Elongation Percent:  19.1.
6. Brinell Hardness:  15.1.
7. Burst Strength:  5,800 psi.
8. Pressure/Temperature Test Data on Copper Tube Assemblies comprised of 3 inch, 2 inch, 1 inch, 

3/4 inch, and 1/2 inch Tubing with a Reducing Tee:
a. No leaks at 180 degrees F., 200 psi, held for 2 minutes.

2.3 PIPE, PIPE FITTINGS, AND JOINING MATERIALS
A. Refer to individual piping system specification sections for pipe fitting materials and joining methods.
B. Pipe Threads:  ASME B1.20.1 for factory threaded pipe and fittings.
C. Pipe Flange Gasket Materials:  Suitable for thermal and chemical conditions of the contents of the piping 

system.
1. ASME B16.21, non-metallic, flat, asbestos-free, 1/8 inch maximum thickness, except where 

thickness or specific material is indicated
a. Full-Face Type:  For flat-face, Class 125 cast-iron and cast-bronze flanges.
b. Narrow-Face Type:  For raised-face, Class 250 cast-iron and steel flanges.

2. AWWA C110, rubber, flat-face, 1/8 inch thick, except where other thickness is indicated; and full-
face or ring-type, except where type is indicated.

D. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, except where other material is specified.
E. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and 

chemical analysis of steel pipe being welded.

2.4 PIPING SPECIALTIES
A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type where required to conceal 

protruding fittings and sleeves.
1. Inside Diameter:  Closely fit around pipe, tube and insulation.
2. Outside Diameter:  Completely cover opening.
3. Stamped Steel:  One-piece, with set-screw and chrome-plated finish.
4. Cast-Iron Floor Plate:  One-piece casting.

B. Dielectric Fittings:  Assembly or fitting having insulating  material isolating joined dissimilar metals to 
prevent  galvanic action and stop corrosion.
1. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld neck end 

types and matching piping system materials.
2. Insulating Material:  Suitable for system fluid, pressure and temperature.
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3. Dielectric Unions:  Factory-fabricated, union assembly for 250-psig minimum working pressure at a 
180 deg. F temperature.

PART 3  EXECUTION

3.1 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment with flanges or unions.
D. Keep open ends of pipe free from scale and dirt.  Whenever work is suspended during construction 

protect open ends with temporary plugs or caps.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Route piping in orderly manner, plumb and parallel to building structure, and maintain gradient.
C. Install piping to conserve building space and avoid interference with use of space.
D. Sleeve pipe passing through partitions, walls, and floors.
E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment.
F. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 

concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with 

recessed square steel plate and nut above slab.
G. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.
2. Support horizontal piping as scheduled.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe movement 

without disengagement of supported pipe.
5. Support vertical piping at every  floor.  Support riser piping independently of connected horizontal 

piping.
6. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze 

hangers.
7. Provide copper plated hangers and supports for copper piping.
8. Prime coat exposed steel hangers and supports.    Hangers and supports located in crawl spaces, 

pipe shafts, and suspended ceiling spaces are not considered exposed.
H. Provide clearance for installation of insulation and access to valves and fittings.
I. Provide access where valves and fittings are not exposed.  
J. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply 

one coat of zinc rich primer to welds.
K. Install valves with stems upright or horizontal, not inverted.
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3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A. Install equipment to provide the maximum possible headroom where mounting heights are not indicated.
B. Install equipment according to approved submittal data.  Portions of the Work are shown only in 

diagrammatic form.  Refer conflicts to the Architect.
C. Install equipment level and plumb, parallel and perpendicular to other building systems and components 

in exposed interior spaces, except where otherwise indicated.
D. Install plumbing equipment to facilitate servicing, maintenance, and repair or replacement of equipment 

components.  Connect equipment for ease of disconnecting, with minimum of interference with other 
installations.  Extend grease fittings to an accessible location

E. Install equipment giving right-of-way to piping systems installed at a required slope.

3.4 PAINTING AND FINISHING
A. Damage and Touch Up:  Repair marred and damaged factory-painted finishes with materials and 

procedures to match original factory finish

3.5 ERECTION OF METAL SUPPORTS AND ANCHORAGE
A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to 

support and anchor plumbing materials and equipment.
B. Field Welding:  Comply with AWS D1.1 "Structural Welding Code--Steel."

3.6 CUTTING AND PATCHING
A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for plumbing 

installations.  Perform cutting by skilled mechanics of the trades involved.
B. Repair cut surfaces to match adjacent surfaces.

3.7 PLUMBING EQUIPMENT INSTRUCTION
A. Provide instruction of the Owner's representatives for the duration specified below in operation and 

maintenance of the following equipment:
1. Emergency Eye and Face Wash Units (minimum 2 hours).
2. Emergency Mixing Valves (minimum 2 hours).

3.8 DEMOLITION
A. Disconnect, demolish, and remove work specified under Division 22 and as indicated.
B. Where pipe, breeching, insulation, or equipment to remain is damaged or disturbed, remove damaged 

portions and install new products of equal capacity and quality.
C. Accessible Work:  Remove indicated exposed pipe and breeching in its entirety.
D. Removal:  Remove indicated equipment from the project site.
E. Temporary Disconnection:  Remove, store, clean, reinstall, reconnect, and make operational, equipment 

indicated for relocation.

END OF SECTION 22 05 01
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SECTION 22 05 17 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Pipe sleeves.

1.2 SUBMITTALS
A. Shop Drawings:  Indicate pipe materials used, jointing methods, supports, floor and wall 

penetration seals.  Indicate installation, layout, weights, mounting and support details, and 
piping connections.

1.3 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with minimum three years documented experience.
B. Clean equipment, pipes, valves, and fittings of grease, metal cuttings, and sludge that may 

have accumulated from the installation and testing of the system.

PART 2  PRODUCTS

2.1 PIPE SLEEVES
A. Vertical Piping:

1. Sleeve Length:  1 inch above finished floor.
2. Provide sealant for watertight joint.
3. Drilled Penetrations:  Provide 1-1/2 inch angle ring or square set in silicone adhesive 

around penetration.
B. Plastic or Sheet Metal:  Pipe passing through interior walls, partitions, and floors, unless steel 

or brass sleeves are specified below.
C. Pipe Passing Through Mechanical, Laundry, and Electrical Rooms above 

Basement/Tunnels/Crawlspaces:
1. Galvanized steel pipe or black iron pipe with asphalt coating.
2. Connect sleeve with floor plate.

D. Clearances:
1. Provide allowance for insulated piping.
2. Wall, Floor, Partitions, and Beam Flanges:  1 inch greater than external pipe diameter.
3. All Rated Openings:  Caulked tight with fire stopping material complying with ASTM E814 

in accordance with Section 078413 to prevent the spread of fire, smoke, and gases.

PART 3  EXECUTION

3.1 INSTALLATION
A. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
B. Install piping to conserve building space, to not interfere with use of space and other work.
C. Install piping and pipe sleeves to allow for expansion and contraction without stressing pipe, 

joints, or connected equipment.
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D. Provide sleeves when penetrating footings, floors, walls, and partitions.  Seal pipe including 
sleeve penetrations to achieve fire resistance equivalent to fire separation required.
1. Aboveground Piping:

a. Pack solid using mineral fiber complying with ASTM C592.
b. Fill space with an elastomer caulk to a depth of 0.50 inch where penetrations occur 

between conditioned and unconditioned spaces.
2. All Rated Openings:  Caulk tight with fire stopping material complying with ASTM E814 in 

accordance with Section 078413 to prevent the spread of fire, smoke, and gases.
E. When installing more than one piping system material, ensure system components are 

compatible and joined to ensure the integrity of the system.  Provide necessary joining fittings.  
Ensure flanges, union, and couplings for servicing are consistently provided.

END OF SECTION 22 05 17

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C592
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SECTION 22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Tags.
B. Pipe markers.

1.2 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2013.

1.3 SUBMITTALS
A. List:  Submit list of wording, symbols, letter size, and color coding for plumbing identification.
B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location, 

function, and valve manufacturer's name and model number.
C. Product Data:  Provide manufacturers catalog literature for each product required.

PART 2  PRODUCTS

2.1 IDENTIFICATION APPLICATIONS
A. Emergency Eye and Face Wash:  Nameplates.
B. Piping:  Tags and Pipe Markers.
C. Emergency Mixing Valve:  Nameplate.
D. Valves:  Tags.

2.2 NAMEPLATES
A. Description:  Laminated three-layer plastic with engraved letters.

1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.
4. Plastic:  Comply with ASTM D709.

2.3 TAGS
A. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 

edges.
B. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.4 PIPE MARKERS
A. Comply with ASME A13.1.
B. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing 

and printed markings.
C. Identification Scheme, ASME A13.1:

1. Primary:  External Pipe Diameter, Uninsulated or Insulated.
D. Color code as follows:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
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1. Potable, Cooling, Boiler, Feed, Other Water:  Green with white letters.

PART 3  EXECUTION

3.1 PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION
A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply 

with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
B. Install tags with corrosion resistant chain.
C. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 

instructions.
D. Use tags on piping 3/4 inch diameter and smaller.

1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
3. Locate identification not to exceed 20 feet on straight runs including risers and drops, 

adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and 
at each obstruction.

END OF SECTION 22 05 53
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SECTION 22 07 19 - PLUMBING PIPING INSULATION

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Flexible elastomeric cellular insulation.
B. Piping insulation.
C. Jackets and accessories.

1.2 REFERENCE STANDARDS
A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and 

Facilities; International Code Council; 1998.
B. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2013.
C. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007 

(Reapproved 2013).
D. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and 

Finishing Cement; 2007 (Reapproved 2013).
E. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by 

Means of the Heat Flow Meter Apparatus; 2010.
F. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2015.
G. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation for 

Nominal Sizes of Pipe and Tubing; 2010.
H. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 

Stainless Steel; 2008 (Reapproved 2013).
I. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 

2015a.
J. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current 

Edition, Including All Revisions.

1.3 SUBMITTALS
A. Product Data:  Provide product description, thermal characteristics, list of materials and 

thickness for each service, and locations.
B. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable 

workmanship and installation standards will be achieved.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with not less than three years of documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this 

section with minimum 3 years of experience.
C. Code Compliance:  All insulation products provided on the contract shall be fully in compliance 

with all material and installation requirements of the New York State Energy Conservation 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C177
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C195
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C449
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C518
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C547
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C585
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C795
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20723


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

PLUMBING PIPING INSULATION 22 07 19 - 2 of 6

Construction Code, latest addition with all amendments.  Insulation products shall meet all "k" 
values and thicknesses as described in the Code.

1.5 REGULATORY REQUIREMENTS
A. Conform to maximum flame spread/smoke developed rating of 25/50 in accordance with ASTM 

E 84.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site, labeled with manufacturer's identification, product density, and 

thickness.

1.7 FIELD CONDITIONS
A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS
A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, 

maximum, when tested in accordance with ASTM E84 or UL 723.

2.2 PLUMBING FIXTURE SAFETY COVERS
A. Provide products that comply with the following:

1. Americans With Disabilities Act (ADA), Article 4.19.4.
2. ANSI/ICC A117.1, American National Standard for Accessible Buildings and Facilities.
3. Requirements of applicable building code.

B. Piping Safety Covers:  Truebro Lav-Guard.
1. Characteristics:  Three-piece molded assembly, minimum 1/8 inch wall thickness, with 

internal ribs to provide air space between piping and piping insulation jacket, molded to 
receive manufacturer's snap-clip fasteners.

2. Vinyl Material:  Impact-resistant and stain-resistant molded closed-cell anti-microbial vinyl 
compound, UV-stable, non-fading, non yellowing; having the following performance 
characteristics:
a. Burning Characteristics:  0 seconds Average Time of Burning (ATB), 0 mm Area of 

Burning (AEB), when tested in accordance with ASTM D 635.
b. Thermal Conductivity:  K-value 1.17, when tested in accordance with ASTM C 177.
c. Indentation Hardness:  60, minimum, when tested in accordance with ASTM D 2240, 

using Type A durometer.
3. Trap Assembly Cover:  Three-piece assembly, with removable clean-out nut enclosure.
4. Angle Stop Covers:  Formed with hinged cap for access to valve without requiring cover 

removal.
5. Configurations:  In accordance with manufacturer's product data for project piping 

configurations indicated on drawings.
6. Color:  China White, gloss finish; paintable.
7. Fasteners:  Manufacturer's standard re-usable snap-clip fasteners; wire-tie fasteners not 

permitted.
C. Lavatory Piping Enclosure:  Truebro Lav-Shield.
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1. Characteristics:  One-piece rigid molded vinyl enclosure, minimum 1/8 inch wall thickness, 
factory-punched for manufacturer's wall fasteners.

2. Vinyl Material:  Impact-resistant and stain-resistant molded closed-cell vinyl, having the 
following performance characteristics:
a. Burning Characteristics:  0 seconds Average Time of Burning (ATB), 0 mm Area of 

Burning (AEB), when tested in accordance with ASTM D 635.
b. Indentation Hardness:  69, minimum, when tested in accordance with ASTM D 2240, 

using Type A durometer.
3. Vinyl Color:  China White, fine-textured finish; paintable.
4. Fasteners:  Manufacturer's standard stainless steel wall fasteners with tamper-resistant 

heads.

2.3 GLASS FIBER
A. Insulation:  ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to 

jacket.
1. K Value:  ASTM C177, 0.24 at 75 degrees F.
2. Maximum Service Temperature:  650 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.

B. Vapor Barrier Jacket:  White Kraft paper with glass fiber yarn, bonded to aluminized film; 
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

C. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
D. Vapor Barrier Lap Adhesive:  Compatible with insulation.
E. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.
F. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Blanket:  1.0 lb/cu ft density.
3. Weave:  5 by 5.

G. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Vinyl emulsion type acrylic, compatible with insulation, black color.

H. Insulating Cement:  ASTM C449.

2.4 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM 

C534/C534M Grade 1; use molded tubular material wherever possible.
1. 'K' value:  ASTM C 177; 0.27 at 75 degrees F.
2. Minimum Service Temperature:  Minus 40 degrees F.
3. Maximum Service Temperature:  220 degrees F.
4. Maximum Moisture Absorption - Pipe Insulation:  3.5 percent, by weight, when tested in 

accordance with ASTM D 1056.
5. Water Vapor Permeability:  0.20 perm-inches, when tested in accordance with ASTM E 

96.
6. Connection:  Waterproof vapor barrier adhesive.

B. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.
1. Air dried, contact adhesive, compatible with insulation.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C547
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C177
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C195
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C449
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
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2.5 JACKETS
A. PVC Plastic.

1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in 

accordance with ASTM E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

2. Covering Adhesive Mastic:  Compatible with insulation.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.
C. Verify that piping configurations are correct type for piping cover component configurations 

specified

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with North American Insulation Manufacturers Association (NAIMA) 

National Insulation Standards.
C. Exposed Piping:  Locate insulation and cover seams in least visible locations.
D. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including 

fittings, valves, unions, flanges, strainers, flexible connections, and expansion joints.
E. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing 
longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward 
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe.  Finish with PVC fitting covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at 
equipment, but bevel and seal ends of insulation.

G. Glass fiber insulated pipes conveying fluids above ambient temperature:
1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.  

Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.  
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 
adjoining pipe.  Finish with PVC fitting covers.

H. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert Location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining 

insulation; may be factory fabricated.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
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5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating 
material suitable for the planned temperature range.

I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish 
at supports, protrusions, and interruptions.  At fire separations, refer to Section 078413.

J. Pipe Exposed in Mechanical Equipment Rooms, crawl spaces, tunnels, Electric Rooms and 
Finished Spaces, including spaces with no ceilings and spaces with cloud ceiling systems with 
the floor deck above visible:  Finish with PVC jacket and fitting covers.

3.3 PROTECTION OF INSTALLED PRODUCTS
A. Do not allow damage to installed products by subsequent construction activities; protect 

products until Substantial Completion.

3.4 SCHEDULES
A. Plumbing Systems

1. Domestic Hot Water Supply:
a. Pipe Sizes 1-1/4 inches and less: 1 inch thick fiberglass.
b. Pipe Sizes 1-1/2 inches and greater: 1-1/2 inch thick fiberglass.

2. Domestic Hot Water Recirculation:
a. Pipe Sizes 1-1/2 inches and less: 1 inch thick fiberglass.
b. Pipe Sizes 2 inches and greater: 1-1/2 inch thick fiberglass.

3. Tempered Domestic Hot Water Supply:
a. Pipe Sizes 1-1/4 inches and less: 1 inch thick fiberglass.
b. Pipe Sizes 1-1/2 inches and greater: 1-1/2 inch thick fiberglass.

4. Domestic Cold Water:
a. Pipe Sizes 1-1/4 inches and less: 1/2 inch thick fiberglass.
b. Pipe Sizes 1-1/2 inches and greater: 1/2 inch thick fiberglass.

5. Roof Drain Bodies:
a. Pipe Size Range:  All sizes.

1) Thickness:  1 inch thick flexible elastomeric insulation.
6. Plumbing Vents Within 10 feet of the Exterior: 1 inch thick fiberglass.
7. Roof Drainage Piping: All horizontal piping; Thickness: 1 inch thick fiberglass.
8. Lavatories/Sinks: Provide insulation per Part 2.2 of this section.

END OF SECTION 22 07 19
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SECTION 22 10 05 - PLUMBING PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Chemical-resistant sanitary waste piping.
B. Pipe, pipe fittings, specialties, and connections for piping systems.

1. Sanitary sewer.
2. Storm piping.
3. Domestic water.
4. Natural gas piping, above grade.
5. Flanges, unions, and couplings.
6. Pipe hangers and supports.
7. Ball valves.
8. Valves.
9. Flow-balancing valves.
10. Check valves.

C. Backfill Materials.

1.2 REFERENCE STANDARDS
A. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2010.
B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2011.
C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012.
D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.
E. ASME B31.1 - Power Piping; 2014.
F. ASME B31.2 - Fuel Gas Piping; The American Society of Mechanical Engineers; 1968.
G. ASME B31.9 - Building Services Piping; 2014.
H. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing 

Qualifications; 2015.
I. ASSE 1003 - Performance Requirements for Water Pressure Reducing Valves for Domestic Water 

Distribution Systems; 2009.
J. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless; 2012.
K. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).
L. ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes; 2015a.
M. ASTM B68/B68M - Standard Specification for Seamless Copper Tube, Bright Annealed; 2011.
N. ASTM B75/B75M - Standard Specification for Seamless Copper Tube; 2011.
O. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2014.
P. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and 

Copper Alloy Tube; 2010.
Q. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper 

Alloy Tube and Fittings; 2002 (Reapproved 2010).
R. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings; 2014.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.18
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.22
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-IX
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASSE%201003
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A53/A53M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B32
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B42
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B68/B68M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B75/B75M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B88
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B813
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C564
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S. ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR 
Series); 2015.

T. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 
40; 2013.

U. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic 
Piping Systems; 2012.

V. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent 
Pipe and Fittings; 2014.

W. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings; 2011.
X. ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl Chloride) 

(PVC) Pipe and Fittings; 1996 (Reapproved 2010).
Y. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a.
Z. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and 

Storm Drain, Waste and Vent Piping Applications; 2009.
AA. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe and 

Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; 2011.
AB. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2012.
AC. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry 

Elements; 2012.
AD. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2013.
AE. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements; 

2013.
AF. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, 

and Installation; 2009.
AG. MSS SP-67 - Butterfly Valves; 2011.
AH. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends; 

2010.
AI. NSF 61 - Drinking Water System Components - Health Effects; 2014 (Errata 2015).
AJ. NSF 372 - Drinking Water System Components - Lead Content; 2011.
AK. PPI TR-4 - PPI Listing of Hydrostatic Design Basis (HDB), Hydrostatic Design Stress (HDS), 

Strength Design Basis (SDB), Pressure Design Basis (PDB), and Minimum Required Strength 
(MRS) Ratings For Thermoplastic Piping Materials or Pipe; 2013.

AL. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current Edition, 
Including All Revisions.

1.3 SUBMITTALS
A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide 

manufacturers catalog information.  Indicate valve data and ratings.
B. Sustainable Design Documentation:  For soldered copper joints, submit installer's certification that 

the specified installation method and materials were used.
C. Piping Schedule: Provide schedule of piping applications and materials, indicating piping and fittings.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2241
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2466
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2564
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2665
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2729
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2855
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
http://www.cispi.org/
http://www.cispi.org/
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP%2067
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP%20110
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=PPI%20TR-4
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20723
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D. Piping Shop Drawings: Provide drawings of piping installation, indicating dimensioned locations, 
equipment, critical dimensions, elevations, sizes, systems, and valve locations.

1.4 QUALITY ASSURANCE
A. Perform work in accordance with New York State Building Code.
B. Perform work in accordance with New York State Plumbing Code.
C. Identify pipe with marking including size, ASTM material classification, ASTM specification, potable 

water certification, water pressure rating.
D. Perform Work in accordance with Plumbing Code of New York State.
E. Conform to New York State Department of Health Cross-Connection Control Public Water Supply 

Guide for installation of backflow prevention devices.
F. All materials used for installation related to the domestic water piping system shall be lead-free, 

including pipes, pipe fittings, plumbing fittings, and plumbing fixtures and conform to NSF/ANSI 
Standard 61, NSF/ANSI Standard 61 - Annex G, and NSF/ANSI Standard 372.

G. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted certifier 
marks demonstrating third party certification with these requirements.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of 

the work, and isolating parts of completed system.

1.6 FIELD CONDITIONS
A. Do not install underground piping when bedding is wet or frozen.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS
A. Potable Water Supply Systems:  Provide piping, pipe fittings, and solder and flux (if used), that 

comply with NSF 61 and NSF 372 for maximum lead content; label pipe and fittings.
B. Plenum-Installed Acid Waste Piping:  Flame-spread index equal or below 25 and smoke-spread 

index equal or below 50 according to ASTM E84 or UL 723 tests.

2.2 SANITARY SEWER PIPING, ABOVE GRADE
A. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron 
Soil Pipe Institute (CISPI) and shall be listed by NSF International.

2. Fittings:  Cast iron.
3. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

B. PVC Pipe:  ASTM D2665.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20723
http://www.cispi.org/
http://www.cispi.org/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2665
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2564
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2.3 PLUMBING VENT PIPING, ABOVE GRADE
A. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron 
Soil Pipe Institute (CISPI) and shall be listed by NSF International.

2. Fittings:  Cast iron.
3. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

B. PVC Pipe:  ASTM D 2665.
1. Fittings:  PVC.
2. Joints:  Solvent welded, with ASTM D 2564 solvent cement.

2.4 CHEMICAL RESISTANT SEWER PIPING (TO BE USED AT WASTE PIPING LOCATIONS AS CALLED 
OUT ON THE PLUMBING DRAWINGS)
A. CPVC Pipe: Charlotte Pipe and Foundry Company ChemDrain, ASTM D 1784 and ASTM F 441.

1. Fittings: CPVC conforming to ASTM F 2618.
2. Joints: Solvent welded with ASTM F 493 solvent cement.

2.5 DOMESTIC WATER PIPING, ABOVE GRADE
A. Copper Tube for piping 3" and smaller:  ASTM B88 (ASTM B88M), Type L (B), Drawn (H).

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.
2. Joints:  ASTM B32, alloy Sn95 solder.
3. Hydraulic Press Fitting for Copper Tubing.

a. Acceptable Fittings:
1) ProPress by Viega, 301 N. Main, Wichita, KS  67202, (877) 843-4262, 

www.viega.com. NO SUBSTITUTIONS SHALL BE PERMITTED.
b. Operating Conditions:

1) Maximum Operating Pressure:  200 psi.
2) Operating Temperature Range:  0-250 degrees F.
3) Maximum Test Pressure:  600 psi.
4) Maximum Vacuum:  29.2 inches hg @ 68 degrees F.

c. Features:
1) Fittings:  Copper and copper alloy conforming to material requirements of ASME 

B16.18 or ASME B16.22.
(a) Stainless Steel Grip Ring:  Adds strength to the joint without collapsing the 

interior passageway.
2) No flame for soldering required for installation of fittings and valves.
3) Unpressed connections identified during pressure testing when water flows past 

sealing element.
4) Sealing Elements:  Factory installed, EPDM.
5) Fittings that have been pressed can be rotated.  If rotated more than 5 degrees, the 

fitting must be repressed to restore its resistance to rotational movement.
6) Extended fitting end lead allows for twice the retention grip surface, and assists with 

proper tube alignment.
7) Soldered adapter fittings are not allowed.

B. All materials used for installation related to the domestic water piping system shall be lead-free, 
including pipes, pipe fittings, plumbing fittings, and plumbing fixtures and conform to NSF/ANSI 
Standard 61, NSF/ANSI Standard 61 - Annex G, and NSF/ANSI Standard 372.

2.6 STORM WATER PIPING, ABOVE GRADE
A. Cast Iron Pipe:  CISPI 301, hubless, service weight.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.18
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.22
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B32
http://www.cispi.org/


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

PLUMBING PIPING 22 10 05 - 5 of 18

1. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron 
Soil Pipe Institute (CISPI) and shall be listed by NSF International.

2. Fittings:  Cast iron.
3. Joints:  Neoprene gaskets and stainless steel clamp-and-shield assemblies.

2.7 NATURAL GAS PIPING, ABOVE GRADE
A. Steel Pipe:  ASTM A53/A53M Schedule 40 black.

1. Fittings:
a. ASME B16.3, malleable iron, or ASTM A234/A234M, wrought steel welding type OR
b. Cold Press Mechanical Joint Fittings shall conform to material requirements of ASTM 

A420 or ASME B16.3 and performance criteria of IAPMO PS117. Sealing elements for 
press fittings shall be FKM. Sealing elements shall be factory installed or an alternative 
supplied by fitting manufacturer. Press ends shall have Smart Connect® technology 
design. MegaPress fittings with the Smart Connect technology assure leakage of liquids 
and/or gases from inside the system past the sealing element of an unpressed 
connection. The function of this technology is to provide the installer quick and easy 
identification of connections which have not been pressed prior to putting the system into 
operation.

2. Joints:  Threaded or welded to ASME B31.1.
a. Joints located in inaccessible spaces such as vertical chases, behind milwork or ceilings 

with gypsum wall board ceilings shall only utilize welded joints.  Joints located in 
accessible ceiling systems (ceilings with suspended drop ceiling systems) can utilize 
threaded joints.

b. Pipe Thread: Pipe Threads shall conform to ASTM B16.3.

2.8 FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 Inches and Under:

1. Copper Tube and Pipe:  Class 150 bronze unions with soldered joints.
B. Flanges for Pipe Size Over 1 Inch:

1. Copper Tube and Pipe:  Class 150 slip-on bronze flanges; preformed neoprene gaskets.
C. No-Hub Couplings:

1. Gasket Material:  Neoprene complying with ASTM C564.
2. Band Material:  Stainless steel.
3. Eyelet Material:  Stainless steel.

D. All materials used for installation related to the domestic water piping system shall be lead-free, 
including pipes, pipe fittings, plumbing fittings, and plumbing fixtures and conform to NSF/ANSI 
Standard 61, NSF/ANSI Standard 61 - Annex G, and NSF/ANSI Standard 372.

2.9 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate type 
using MSS SP-58 recommendations.

2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze hangers.
3. Trapeze Hangers:  Welded steel channel frames attached to structure.
4. Vertical Pipe Support:  Steel riser clamp.
5. Floor Supports:  Concrete pier or steel pedestal with floor flange; fixture attachment.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A53/A53M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C564
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
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2. Hangers for all pipe sizes:  Carbon steel, adjustable, clevis.
3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
4. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
5. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete 

pier or steel support.
C. Plumbing Piping - Water:

1. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring.
2. Hangers for Cold Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
3. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
4. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, 

and concrete pier or steel support.
5. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, locknut, nipple, 

floor flange, and concrete pier or steel support.
6. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

D. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:
1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.
2. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01.
3. Concrete Screw Type Anchors:  Complying with ICC-ES AC193.
4. Masonry Screw Type Anchors:  Complying with ICC-ES AC106.
5. Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308.
6. Other Types:  As required.

2.10 BALL VALVES
A. 2-inch and smaller: 2-piece, full port, bronze:

1. Body:  ASTM B-124 brass.
2. Body End Piece: ASTM B-124 brass.
3. Ball: Chrome plated ASTM B-584 cast red bronze.
4. Seat Ring: Reinforced TFE.
5. Packing:  TFE.
6. Stem: ASTM B-371 silicon bronze.
7. Ends:  Soldered or hydraulic press.

B. All materials used for installation related to the domestic water piping system shall be lead-free, 
including pipes, pipe fittings, plumbing fittings, and plumbing fixtures and conform to NSF/ANSI 
Standard 61, NSF/ANSI Standard 61 - Annex G, and NSF/ANSI Standard 372.

2.11 CHECK VALVES
A. Swing Check: 2-Inch and smaller:

1. Class: 125
2. Body:  ASTM B-62 bronze.
3. Disc: ASTM B-62 bronze.
4. Hinge : ASTM B-62 bronze.
5. Hinge Pin: ASTM B-16 brass.
6. Cap: ASTM B-62 bronze.
7. Ends: Threaded or soldered.
8. Acceptable Manufacturers:

a. Stockham
b. Nibco
c. Milwaukee

http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
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2.12 GAS COCKS
A. Full port, brass ball valves with bottom-loaded blowout proof stem, virgin PTFE seats, thrust washer 

and adjustable stem packing gland, stem packing nut, chrome plated breass ball, brass adapter and 
steel handle.

B. 1/4" to 3/8": 1/2 psig, ASME B16.33.
C. 1/2" to 2": 1/2 psig, ASME B16.33.

2.13 NATURAL GAS CHECK VALVES
A. 316 Stainless Steel: Body, Shuttle, & Cap;
B. Seals: FKM (fluorocarbon)
C. Pressure Range: 0 to 400 psi
D. Temperature: 5 to 300 degrees F.
E. Basis of Design Manufacturer: Versa Valves (for natural gas)

2.14 BALANCE VALVES
A. Low-Lead Balancing Valve with Flow Meter
B. Provide a Caleffi Hydronic Solutions QuickSetter+ Code 132 series Manual Balancing Valve with 

Magnetic Movement Flow Indicator or equal. The valve shall provide direct reading of flow rate 
through graduated no-clouding sight gauge. Provide with low-lead brass valve body and flow meter, 
stainless steel ball, chrome-plated brass ball control stem, control stem guide, stainless steel flow 
meter bypass valve stem, stainless steel flow meter springs, flow meter float and indicator cover, 
PTFE ball seal seat, EPDM seals, and inlet flow check valve. Provide with adjustable ball valve for 
accurately regulating the medium flow rate. Provide with mixed outlet temperature gauge, 30 to 210 
degrees F scale, 2 inch diameter.
1. 3/4 inch union sweat with temperature gauge, flow rate 0.5 - 1.75 gallons per minute.

2.15 BACKFILL MATERIALS
A. Select Fill:

1. Select fill shall be crushed stone, crushed gravel, or run of bank gravel that is free of clay, 
organics, snow, ice and friable or deleterious particles and meet the requirements of NYSDOT 
Standard Specifications, Select Fill, Item 203.06, having the following gradation requirements:
a. Sieve Size:

1) 4": 100 percent finer by weight.
2) No. 40: 0-70 percent finer by weight.
3) No; 200: 0-15 percent finer by weight.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that excavations are to required grade, dry, and not over-excavated.

3.2 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.
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3.3 EARTH EXCAVATION
A. All excavation work shall be executed to the lines and grades shown on the Drawings or as required 

to install the services as indicated on the drawings, unless directed otherwise by the Owner's 
Representative.  All excavation shall be performed in such a manner as to minimize disturbance and 
maintain stability of subgrade soils and slopes.  Special care shall be taken not to disturb the bottom 
of excavations and proposed bearing elevations and surfaces.  Excavation to the final subgrade 
levels must be done by methods that minimize traffic on or disturbance to the subgrade.

B. The excavation equipment must be of such size and capacity sufficient to excavate the materials 
encountered and to the specified depths as shown.

C. The Contractor shall be responsible at all times for safe and prudent excavation operations so as to 
protect the workmen, utilities, structures, and adjacent property.  The Contractor shall perform all 
excavation in accordance with OSHA standards.  The Contractor shall observe all applicable local, 
state and federal requirements and acquire all necessary permits.

D. The Contractor shall bench or cut back excavated slopes, dewater and sheet, as necessary for 
stability, safety and protection of adjacent utilities, structures, and properties.

E. Subgrades and slopes which have been damaged or degraded as a result of Contractor's activities, 
or failure of the Contractor to properly protect them shall be repaired at the Contractor's expense as 
directed by the Owner's Representative.

F. Subgrades in which soft or unsuitable materials are encountered which are not a result of 
Contractor's operations or failure to protect subgrades shall be undercut and backfilled with 
appropriate fill as directed by the Owner's Representative.

G. All subgrades will be monitored and tested as determined necessary by the Owner's Representative.  
The Contractor, at the direction of the Owner's Representative, shall be required to proof roll 
subgrades.  All proof rolling, if required, shall be done in the presence of the Owner's 
Representative.

H. No materials or fill shall be placed by the Contractor until the subgrades are observed and tested by 
the Owner's Representative.

3.4 FILLING AND BACKFILLING
A. The Contractor shall not place fill or backfill until underlying subgrades have been observed and 

tested as required by the Owner's Representative.
B. Materials shall be placed at the locations shown on the Drawings, and as directed by the Owner's 

Representative
C. Delivery and compaction of materials shall be made during the presence of the Owner's 

Representative and shall be subject to its review.  This inspection by no means absolves the 
Contractor from responsibility to properly compact and test as specified.

D. Acceptance and/or rejection of materials placed and compacted shall be based upon in-place 
density test result requirements and other requirements as stated in these specifications.

E. Placement and Compaction:
1. Select fill shall be placed in maximum loose lift thicknesses of 9-inches.  Select fill shall be 

compacted to a minimum of 95 percent of the maximum Modified Proctor density as 
determined by ASTM D1557.

2. Equipment used to compact select fill must be compatible with the material type, lift thickness, 
and constraints posed by size and configuration of excavated area being filled.

3.5 INSTALLATION
A. Install in accordance with manufacturer's instructions.
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B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to walls.
D. Install piping to maintain headroom, conserve space, and not interfere with use of space.
E. Group piping whenever practical at common elevations.
F. Provide clearance in hangers and from structure and other equipment for installation of insulation 

and access to valves and fittings.
G. Provide access where valves and fittings are not exposed.

1. Cooridiante size and location of access doors with the general contractor's specifications and 
drawings.

H. Install bell and spigot pipe with bell end upstream.
I. Provide rigid sway bracing at changes in direction greater than 45 degrees for pipe sizes 4 inches 

and larger.
J. Provide cleanouts at base of all vertical storm and sanitary risers.
K. Install water piping to ASME B31.9.
L. Copper Pipe and Tube:  Make soldered joints in accordance with ASTM B828, using specified 

solder, and flux meeting ASTM B813; in potable water systems use flux also complying with NSF 61 
and NSF 372.

M. CPVC Pipe:  Make solvent-welded joints in accordance with ASTM D 2855.
N. Sleeve pipes passing through partitions, walls, and floors.
O. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 

concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with 

recessed square steel plate and nut above slab.
P. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.
2. Support horizontal piping as indicated.
3. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent 

work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Provide hanger below each P-trap on sanitary piping systems.
6. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe movement 

without disengagement of supported pipe.
7. Support vertical piping at every floor.  Support riser piping independently of connected 

horizontal piping.
8. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers.
9. Provide copper plated hangers and supports for copper piping.

3.6 EXCAVATING
A. Excavate to accommodate construction operations.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B813
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
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B. Notify Engineer of unexpected subsurface conditions and discontinue affected Work in area until 
notified to resume work.

C. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.
D. Do not interfere with 45 degree bearing splay of foundations.
E. Cut utility trenches wide enough to allow inspection of installed utilities.
F. Hand trim excavations.  Remove loose matter.
G. Correct areas that are over-excavated and load-bearing surfaces that are disturbed.
H. Grade top perimeter of excavation to prevent surface water from draining into excavation.
I. Remove excavated material that is unsuitable for re-use from site.
J. Stockpile excavated material to be re-used in area designated on site .
K. Remove excess excavated material from site.

3.7 FILLING
A. Fill to contours and elevations indicated or required using unfrozen materials.
B. Fill up to finish grade elevations unless otherwise indicated.
C. Employ a placement method that does not disturb or damage other work.
D. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet, frozen 

or spongy subgrade surfaces.
E. Maintain optimum moisture content of fill materials to attain required compaction density.
F. Soil Fill:  Place and compact material in equal continuous layers not exceeding 12 inches compacted 

depth.
G. Correct areas that are over-excavated.

1. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97 percent of 
maximum dry density.

H. Reshape and re-compact fills subjected to vehicular traffic.

3.8 APPLICATION
A. Install unions downstream of valves and at equipment or apparatus connections.
B. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

3.9 TOLERANCES
A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and slope 

to drain at minimum of 1/4 inch per foot slope for 3 inch and larger, 1/4 inch per foot slope for sizes 
smaller than 3 inch.

B. Water Piping:  Slope at minimum of 1/32 inch per foot and arrange to drain at low points.

3.10 FLUSHING AND DISINFECTING POTABLE WATER SYSTEMS
A. Flushing: The water service piping and distribution piping to all fixtures and outlets shall be flushed 

until the water runs clear and free of debris or particles. Faucet aerators or screens shall be removed 
during the flushing operations.

B. Disinfecting:
1. The new and repaired water service piping and the hot and cold water distribution piping shall 

be purged of deleterious matter and disinfected after flushing and prior to use. The procedure 
used shall be as follows, or an approved equivalent, that meets the New York 
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State Plumbing Code Section 610 and with the method followed being in accordance with the 
New York State Department of Health regulations:
a. All water outlets shall be posted to warn against use during disinfecting operations.
b. Disinfecting shall be performed by persons experienced in such work.
c. The water supply to the piping system or parts thereof being disinfected shall be valved-

off from the normal water source to prevent the introduction of disinfecting agents into the 
well storage tank or portions of a system that are not being disinfected.

d. The piping shall be disinfected with a water-chlorine solution. During the injection of the 
disinfecting agent into the piping, each outlet shall be fully opened several times until a 
concentration of not less than 50 parts per million chlorine is present at every outlet. The 
solution shall be allowed to stand in the piping for at least 24 hours.

e. An acceptable alternate to the 50 ppm/24 hour procedure described above shall be to 
maintain a level of not less than 200 parts per million chlorine for not less than three 
hours. If this alternate procedure is used, the heavily concentrated chlorine shall not be 
allowed to stand in the piping system for more than 6 hours. Also, special procedures 
shall be used to dispose of the heavily concentrated chlorine in an environmentally 
acceptable and approved manner.

f. At the end of the required retention time, the residual level of chlorine at every outlet shall 
be not less than five parts per million. If the residual is less than five parts per million, the 
disinfecting procedure shall be repeated until the required minimum chlorine residual is 
obtained at every outlet.

g. After the required residual chlorine level is obtained at every outlet, the system shall be 
flushed to remove the disinfecting agent. Flushing shall continue until the chlorine level at 
every outlet is reduced to that of the incoming water supply.

h. Any faucet aerators or screens that were removed shall be reinstalled.
i. A certification of performance and laboratory test report showing the absence of coliform 

organisms shall be submitted to the Authority Having Jurisdiction upon satisfactory 
completion of the disinfecting operations.

2. The disinfecting procedures shall meet or exceed the requirements set forth in the American 
Water Works Association Standard C651-14, Disinfection of Water Mains.

3.11 TESTING OF DOMESTIC WATER PIPING
A. Preparation for Testing:  Prepare piping as follows:

1. Leave joints uninsulated and exposed for examination during the test.
2. Flush system with clean water.  Clean strainers.
3. Isolate equipment that is not to be subjected to the test pressure from the piping.  If a valve is 

used to isolate the equipment, its closure shall be capable of sealing against the test pressure 
without damage to the valve.

4. Install relief valve set at a pressure no more than 1/3 higher than the test pressure, to protect 
against damage by expansion of liquid or other source of overpressure during the test.

B. Testing:  Test domestic water piping as follows:
1. Leave joints uninsulated and exposed for examination during the test.
2. Test piping in accordance with New York State Building Code.
3. Test water service pipes and rough piping installations prior to covering or concealment.
4. Use ambient temperature water as the testing medium, except where there is a risk of damage 

due to freezing.  Another liquid may be used if it is safe for the workmen and compatible with 
the piping system components.
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5. Use vents installed at high points in the system to release trapped air while filling the system.  
Use drains installed at low points in the system for complete removal of the test liquid.

6. Examine system to ensure that equipment and components that cannot withstand test 
pressures are properly isolated.  Examine test equipment to ensure tight connection and that 
low pressure filling lines have been disconnected.

7. Upon completion of a section of or the entire water supply system, the system, or portion 
completed, shall be tested and proved tight under a water pressure not less than the working 
pressure of the system; or by an air test of not less than 50 psi (344 kPa).  The water utilized 
for tests shall be obtained from a potable source of supply. Isolate the system expansion tank 
from the tested system for the hydrostatic system test. Isolate building plumbing fixtures from 
the tested system for the hydrostatic system test.

8. After the test pressure has been applied for at least 10 minutes, examine piping, joints, and 
connections for leakage.  Eliminate leaks by tightening, repairing, or replacing components as 
appropriate, and repeat hydrostatic test until there are no leaks.

C. Testing: Test all Domestic Water connected Plumbing Fixtures as follows:
1. Prior to construction closeout, a lead test shall be done to the domestic water plumbing fixtures 

in accordance with the New York State Department of Health Codes, Rules and Regulations 
chapter 10 volume A-1a, subchapter G, Part 67. Draw samples shall be collected from all 
outlets, as defined in Subpart 67-4. Draw sample volume shall be 250 milliliters (mL), collected 
from each cold water outlet before any water is used. The water shall be motionless in the 
pipes for a minimum of 8 hours, but not more than 18 hours, before sample collection.

2. All draw samples shall be analyzed by a laboratory approved to perform such analyses by the 
New York State Department’s Environmental Laboratory Approval Program (ELAP). A copy of 
the results shall be handed over the school’s representative as well as included in any closeout 
documentation to the New York State Education Department.

3.12 TESTING DRAINAGE, WASTE AND VENT PIPING
A. Provide testing of the drainage, waste and vent piping of either air or water testing, as described 

below.
B. Preparation for Testing: Prepare piping as follows:

1. Leave joints uninsulated and exposed for examination during the test.
C. Test drainage, waste and vent piping as follows:

1. Test piping with either an water test or an air test in accordance with New York State Building 
Code, and as follows:
a. A water test shall be applied to the drainage system either in its entirety or in sections.  If 

applied to the entire system, all openings in the piping shall be tightly closed, except the 
highest opening, and the system shall be filled with water to point of overflow.  If the 
system is tested in sections, each opening shall be tightly plugged except the highest 
openings of the section under test, and each section shall be filled with water, but no 
section shall be tested with less than a 10-foot (3048 mm) head of water.  In testing 
successive sections, at least the upper 10 feet (3048 mm) of the next preceding section 
shall be tested so that no joint or pipe in the building, except the uppermost 10 feet (3048 
mm) of the system, shall have been submitted to a test of less than a 10-foot (3048 mm) 
head of water.  The water shall be kept in the system, or in the portion under test, for at 
least 15 minutes before inspection starts.  The system shall then be tight at all points.

b. An air test shall be made by forcing air into the system until there is a uniform gauge 
pressure of 5 pounds per square inch (psi) (34.5 kPa) or sufficient to balance a 10-inch 
(254 mm) column of mercury.  This pressure shall be held for a test period of at 
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least 15 minutes.  Any adjustments to the test pressure required because of changes in 
ambient temperature or the seating of gaskets shall be made prior to the beginning of the 
test period.

D. Completed sanitary drainage and vent systems:
1. After all plumbing fixtures have been installed and all traps have been filed with water, every 

part of the sanitary drainage and vent systems within the building walls shall be subjected to a 
final test as prescribed herein. For the duration of testing, flow of water in the system shall be 
halted and the building drain shall be sealed adjacent to its point of entry inside the building. If 
requested by the authority of jurisdiction, remove any cleanout plugs to ascertain that the 
testing is effective in all parts of the system.

2. The final test of the completed drainage and vent system shall be visual and in sufficient detail 
to determine compliance with the provisions of this code except that the plumbing shall be 
subjected to a smoke test where necessary for cause. Where the smoke test is utilized, it shall 
be made by filling all traps with water and then introducing into the entire system a pungent, 
thick smoke produced by one or more smoke machines.  When the smoke appears at stack 
openings on the roof, the stack openings shall be closed and a pressure equivalent to a 1-inch 
water column (248.8 Pa) shall be maintained for 15 minutes before inspection starts.

3.13 TESTING OF DRAINAGE AND VENT SYSTEMS
A. Rough Plumbing:

1. Except for outside leaders and perforated or open jointed drain tile, the piping of plumbing 
drainage and venting systems shall be tested upon completion of the rough piping installation 
by water or air and proved watertight. The Authority Having Jurisdiction may require the 
removal of any cleanout plugs to ascertain if the pressure has reached all parts of the system. 
Either of the following test methods shall be used:
a. The water test shall be applied to the drainage system either in its entirety or in sections 

after rough piping has been installed. If applied to the entire system, all openings in the 
piping shall be tightly closed, except the highest opening, and the system filled with water 
to point of overflow. If the system is tested in sections, each opening shall be tightly 
plugged except the highest opening of the section under test, and each section shall be 
filled with water, but no section shall be tested with less than a 10-foot head of water. In 
testing successive sections at least the upper 10 feet of the next preceding section shall 
be tested, so that no joint or pipe in the building (except the uppermost 10 feet of the 
system) shall have been submitted to a test of less than 10-foot head of water. The water 
shall be kept in the system or in the portion under test for at least 15 minutes before 
inspection starts; the system shall then be tight at all points.

b. The air test shall be made by attaching an air compressor testing apparatus to any 
suitable opening and after closing all other inlets and outlets to the system, forcing air into 
the system until there is a uniform gauge pressure of 5 pounds per square inch or 
sufficient to balance a column of mercury 10 inches in height. This pressure shall be held 
without introduction of additional air for a period of at least 15 minutes.

B. Finished Plumbing
1. When the rough plumbing has been tested in accordance with the paragraphs above, a final 

test of the finished plumbing system may be required to insure that the final fixture connections 
to the drainage system are gas-tight.

2. After the plumbing fixtures have been set and their traps filled with water, their connections 
shall be tested and proved gas and watertight. A final smoke or peppermint test shall b 
required, except in the case of a previous or site-inspected water or air tested system. If a 
smoke or peppermint test is required, the following test methods shall be employed:
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a. A smoke test shall be made by filling all traps with water and then re introducing into the 
entire system a pungent, thick smoke produced by one or more smoke machines. When 
the smoke appears at stack openings on the roof, they shall be closed and a pressure 
equivalent to a one-inch water column shall be developed and maintained for the period of 
the inspection.

b. Where the Authority Having Jurisdiction, due to practical difficulties or hardships, finds 
that a smoke test cannot be performed, a peppermint test shall be substituted in lieu 
thereof. Such peppermint test shall be conducted by the introduction of two ounces of oil 
of peppermint into the roof terminal of every line or stack to be tested. The oil of 
peppermint shall be followed at once by ten quarts of hot (140 degrees F) water 
whereupon all roof vent terminals shall be sealed. A positive test, which reveals leakage, 
shall be the detection of the odor of peppermint at any trap or other point on the system. 
Oil of peppermint or person or clothes have come in contact with oil of peppermint shall 
be excluded from the test area.

3.14 TESTING STORM DRAINAGE SYSTEM
A. Provide testing of the storm drainage system as described below.
B. Preparation for Testing: Prepare piping as follows:

1. Leave joints exposed for examination during the test.
C. Test storm drainage piping as follows:

1. Test piping with either an water test or an air test in accordance with New York State Building 
Code, and as follows:
a. A water test shall be applied to the drainage system either in its entirety or in sections.  If 

applied to the entire system, all openings in the piping shall be tightly closed, except the 
highest opening, and the system shall be filled with water to point of overflow.  If the 
system is tested in sections, each opening shall be tightly plugged except the highest 
openings of the section under test, and each section shall be filled with water, but no 
section shall be tested with less than a 10-foot (3048 mm) head of water.  In testing 
successive sections, at least the upper 10 feet (3048 mm) of the next preceding section 
shall be tested so that no joint or pipe in the building, except the uppermost 10 feet (3048 
mm) of the system, shall have been submitted to a test of less than a 10-foot (3048 mm) 
head of water.  The water shall be kept in the system, or in the portion under test, for at 
least 15 minutes before inspection starts.  The system shall then be tight at all points.

b. An air test shall be made by forcing air into the system until there is a uniform gauge 
pressure of 5 pounds per square inch (psi) (34.5 kPa) or sufficient to balance a 10-inch 
(254 mm) column of mercury.  This pressure shall be held for a test period of at least 15 
minutes.  Any adjustments to the test pressure required because of changes in ambient 
temperature or the seating of gaskets shall be made prior to the beginning of the test 
period.

3.15 INSPECTION, TESTING AND PURGING OF NATURAL GAS PIPING
A. General: Prior to acceptance and initial operation, all piping installations shall be inspected and 

pressure tested to determine that the materials, design, fabrication, and installation practices comply 
with the requirements of authority having jurisdiction.
1. Inspections: Inspection shall consist of visual examination, during or after manufacture, 

fabrication, assembly, or pressure tests as appropriate.  Supplementary types of 
nondestructive inspection techniques, such as magnetic-particle, radiographic, ultrasonic, etc., 
shall not be required unless specifically listed herein or in the engineering design.

2. Repairs and additions: In the event repairs or additions are made following the pressure test, 
the affected piping shall be tested.
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a. EXCEPTION: Minor repairs or additions, provided the work is inspected and connections 
are tested with a noncorrosive leak-detecting fluid.

3. Section testing: A piping system shall be permitted to be tested as a complete unit or in 
sections.  Under no circumstances shall a valve in a line be used as a bulkhead between gas 
in one section of the piping system and test medium in an adjacent section, unless two valves 
are installed in series with a valved "telltale" located between these valves.  A valve shall not 
be subjected to the test pressure unless it can be determined that the valve, including the valve 
closing mechanism, is designed to safely withstand the test pressure.

4. Regulators and valve assemblies. Regulator and valve assemblies fabricated independently of 
the piping system in which they are to be installed shall be permitted to be tested with inert gas 
or air at the time of fabrication.

B. Test medium: The test medium shall be air or an inert gas. Oxygen shall not be used.
C. Test preparation: Pipe joints, including welds, shall be left exposed for examination during the test.  

If the pipe end joints have been previously tested in accordance with this section, they shall be 
permitted to be covered or concealed.
1. Expansion joints: Expansion joints shall be provided with temporary restraints, if required, for 

the additional thrust load under test.
2. Equipment isolation: Equipment that is not to be included in the test shall be either 

disconnected from the piping or isolated by blanks, blind flanges, or caps.  Flanged joints at 
which blinds are inserted to blank off other equipment during the test shall not be required to 
be tested.

3. Equipment disconnection: Where the piping system is connected to equipment or components 
designed for operating pressures of less than the test pressure, such equipment or equipment 
components shall be isolated from the piping system by disconnecting them and capping the 
outlet(s).

4. Valve isolation: Where the piping system is connected to equipment or components designed 
for operating pressures equal to or greater than the test pressure, such equipment shall be 
isolated from the piping system by closing the individual equipment shutoff valve(s).

5. Testing precautions: All testing of piping systems shall be done with due regard for the safety 
of employees and the public during the test.  Bulkheads, anchorage, and bracing suitably 
designed to resist test pressures shall be installed if necessary.  Prior to testing, the interior of 
the pipe shall be cleared of all foreign material.

D. Test Pressure measurement: Test pressure shall be measured with a manometer or with a pressure 
measuring device designed and calibrated to read, record, or indicate a pressure loss due to 
leakage during the pressure test period.  The source of pressure shall be isolated before the 
pressure tests are made.
1. Test pressure: The test pressure to be used shall be no less than 1-1/2 times the proposed 

maximum working pressure, but not less than 15 psig (20 kPa gauge), irrespective of design 
pressure.  Where the test pressure exceeds 125 psig (862 kPa gauge), the test pressure shall 
not exceed a value that produces a hoop stress in the piping greater than 50 percent of the 
specified minimum yield strength of the pipe.

2. Test duration: Test duration shall be not less than 1 hour for each 500 cubic feet (14 m3) of 
pipe volume or fraction thereof.

E. Detection of leaks and defects: The piping system shall withstand the test pressure specified without 
showing any evidence of leakage or other defects. Any reduction of test pressures as indicated by 
pressure gages shall be deemed to indicate the presence of a leak unless such reduction can be 
readily attributed to some other cause.
1. Detection methods: The leakage shall be located by means of an approved combustible gas 

detector, a noncorrosive leak detection fluid, or an equivalent nonflammable solution.  
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Matches, candles, open flames, or other methods that could provide a source of ignition shall 
not be used.

2. Corrections: Where leakage or other defects are located, the affected portion of the piping 
system shall be repaired or replaced and retested.

F. System and equipment leakage test: Leakage testing of systems and equipment shall be in 
accordance with the following:
1. Test gases: Fuel gas shall be permitted to be used for leak checks in piping systems that have 

been tested in accordance with requirements of this section.
2. Before turning gas on: Before gas is introduced into a system of new gas piping, the entire 

system shall be inspected to determine that there are no open fittings or ends and that all 
manual valves at outlets on equipment are closed and all unused valves at outlets are closed 
and plugged or capped.

3. Test for leakage: Immediately after the gas is turned on into a new system or into a system that 
has been initially restored after an interruption of service, the piping system shall be tested for 
leakage.  If leakage is indicated, the gas supply shall be shut off until the necessary repairs 
have been made.

4. Placing equipment in operation: Gas utilization equipment shall be permitted to be placed in 
operation after the piping system has been tested and determined to be free of leakage and 
purged in accordance with the following table:

 Nominal Pipe Size
(inches)

Length of Piping Requiring 
Purging

3 > 30 feet
4 > 15 feet
6 > 10 feet

8 or larger Any length

G. Purging: Purging of piping shall comply with the following:
1. Removal from service: Where gas piping is to be opened for servicing, addition, or 

modification, the section to be worked on shall be turned off from the gas supply at the nearest 
convenient point, and the line pressure vented to the outdoors, or to ventilated areas of 
sufficient size to prevent accumulation of flammable mixtures.

2. The remaining gas in this section of pipe shall be displaced with an inert gas as required by the 
following table:

Nominal Pipe Size (inches) Length of Piping Requiring Purging
2-1/2 > 50 feet

3 > 30 feet
4 > 15 feet
6 > 10 feet

8 or larger Any length

3. Placing in operation: Where piping full of air is placed in operation, the air in the piping shall be 
displaced with fuel gas, provided the piping does not exceed the length shown in the table 
below. The air can be safely displaced with fuel gas provided that a moderately rapid and 
continuous flow of fuel gas is introduced at one end of the line and air is vented out at the other 
end.  The fuel gas flow shall be continued without interruption until the vented gas is free of air.  
The point of discharge shall not be left unattended during purging.  After purging, the vent shall 
then be closed.  Where required by the table below, the air in the piping shall first be displaced 
with an inert gas, and the inert gas shall then be displaced with fuel gas:
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Nominal Pipe Size
(inches)

Length of Piping Requiring Purging

3 > 30 feet
4 >15 feet
6 >10 feet

8 or larger Any length

4. Discharge of purged gases: The open end of piping systems being purged shall not discharge 
into confined spaces or areas where there are sources of ignition unless precautions are taken 
to perform this operation in a safe manner by ventilation of the space, control of purging rate, 
and elimination of all hazardous conditions.

5. Placing equipment in operation: After the piping has been placed in operation, all equipment 
shall be purged and then placed in operation, as necessary.

3.16 VALVE INSTALLATIONS
A. General Application:  Use ball, and butterfly valves for shut-off duty; ball, and butterfly for throttling 

duty.  Refer to piping system specification sections for specific valve applications and arrangements.
B. Locate valves for easy access and provide separate support where necessary.
C. Install valves and unions for each item of equipment arranged to allow equipment removal without 

system shutdown.  Unions are not required on flanged devices.
D. Install valves in horizontal piping with stem at or above the center of the pipe.
E. Install valves in a position to allow full stem movement.
F. Installation of Check Valves: Install for proper direction of flow as follows:

3.17 SOLDER CONNECTIONS
A. Cut tube square and to exact lengths.
B. Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel wire brush to a 

bright finish.  Clean valve socket in the same manner.
C. Apply a proper soldering flux in an even coat to inside of valve socket and outside of tube.
D. Insert tube into valve socket, making sure the end rests against the shoulder inside valve.  Rotate 

valve or tube slightly to ensure even distribution of the flux.
E. Apply heat evenly to outside of valve around joint until solder will melt upon contact.  Feed solder 

until it completely fills the joint around the tube.  Avoid hot spots or overheating valve.  Once the 
solder starts cooling, remove excess amounts around the joint with a cloth or brush.

3.18 PRESS FITTING CONNECTIONS FOR DOMESTIC WATER PIPING
A. Press connections: Copper and copper alloy press connections shall be made in accordance with 

the manufacturer’s installation instructions. The tubing shall be fully inserted into the fitting and the 
tubing marked at the shoulder of the fitting. The fitting alignment shall be checked against the mark 
on the tubing to assure the tubing is fully engaged (inserted) in the fitting. The joints shall be pressed 
using the tool(s) approved by the manufacturer.

3.19 PRESS FITTING CONNECTIONS FOR NATURAL GAS PIPING
A. Cold press mechanical joint fittings shall be installed in accordance with the manufacturer’s 

installation instructions. The protective corrosion coating shall be removed from the outside of the 
pipe end. The pipe shall be fully inserted into the fitting and the pipe marked at the shoulder of the 
fitting. The fitting alignment shall be checked against the mark on the pipe to assure the 
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pipe is fully engaged (inserted) in the fitting. The joints shall be pressed using the tool(s) approved 
by the manufacturer.

B. Air Testing: The piping system shall be air tested for joint tightness. The piping system shall be 
pressurized with air to the maximum pressure of the system or to the code or standard required 
minimum for the required length of time. The system shall have no leaks at the rated pressure.

3.20 THREADED CONNECTIONS
A. Note the internal length of threads in valve ends, and proximity of valve internal seat or wall, to 

determine how far pipe should be threaded into valve.
B. Align threads at point of assembly.
C. Apply appropriate tape or thread compound to the external pipe threads (except where dry seal 

threading is specified).
D. Assemble joint, wrench tight.  Wrench on valve shall be on the valve end into which the pipe is being 

threaded.

3.21 FLANGED CONNECTIONS
A. Align flange surfaces parallel.
B. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets as flat 

and parallel as possible.  Use suitable lubricants on bolt threads.  Tighten bolts gradually and 
uniformly with a torque wrench.

3.22 VALVE IDENTIFICATION SCHEDULE
A. Valve Service Identification Tags:

1. Tag all valves with a brass tag fastened to the valve handle or stem, marked to indicate service 
and numbered in sequence.

3.23 SCHEDULES
A. Pipe Hanger Spacing:

1. Cast Iron Piping: 5 feet maximum horizontal spacing, 15 feet maximum vertical spacing. Where 
10 foot lengths of cast iron piping are installed, maximum horizontal spacing may be increased 
to 10 feet. All cast iron joints shall be supported.

2. Copper Piping:
a. 1-1/4 inch diameter and smaller: 6 feet maximum horizontal spacing, 10 feet maximum 

vertical spacing.
b. 1-1/2 inch diameter and larger: 10 feet maximum horizontal spacing, 10 feet maximum 

vertical spacing.
3. CPVC Pipe or Tubing:

a. 1 inch or smaller: 3 feet maximum horizontal spacing, 10 feet maximum vertical spacing.
b. 1-1/4 inches and larger: 4 feet maximum horizontal spacing, 10 feet maximum vertical 

spacing.
4. PVC Pipe or Tubing: 4 feet maximum horizontal spacing, 10 feet maximum vertical spacing.

END OF SECTION 22 10 05
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SECTION 22 10 06 - PLUMBING PIPING SPECIALTIES

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Roof Drains.
B. Floor Drains.
C. Cleanouts.
D. Trap Seal Devices.
E. Pipe-applied Atmospheric-type Vacuum Breaker.
F. Backflow preventers with atmospheric vents.
G. Mixing valves.
H. Vent Pipe Extensions.

1.2 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. ASME A112.6.3 - Floor and Trench Drains; 2001 (R2007).
C. ASME A112.6.4 - Roof, Deck, and Balcony Drains; 2003.
D. ASSE 1011 - Hose Connection Vacuum Breakers; 2004.
E. NEMA MG 1 - Motors and Generators; 2014.
F. NSF 2 - Food Equipment; 2014.
G. NSF 61 - Drinking Water System Components - Health Effects; 2014 (Errata 2015).
H. NSF 372 - Drinking Water System Components - Lead Content; 2011.
I. PDI-WH 201 - Water Hammer Arresters; 2010.

1.3 SUBMITTALS
A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.
B. Sustainable Design Documentation:  Submit appropriate evidence that materials used in 

potable water systems comply with the specified requirements.
C. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes.
D. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate 

assembly and support requirements.
E. Sustainable Design Documentation:  Submit appropriate evidence that materials used in 

potable water systems comply with the specified requirements.
F. Operation Data:  Indicate frequency of treatment required for interceptors.
G. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with not less than three years documented experience.
B. Potable water system components intended to dispense water for human consumption, 

including pipe and joining materials, shall comply with the following:

http://www.ada.gov/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.6.3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.6.4
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASSE%201011
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20MG%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%202
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://www.pdionline.org/
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1. A weighted average lead content of not more than 0.25 percent as determined by 
NSF/ANSI 372.

2. NSF/ANSI 61.
C. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted 

certifier marks demonstrating third party certification with these requirements.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS
A. Specialties in Potable Water Supply Systems:  Provide products that comply with NSF 61 and 

NSF 372 for maximum lead content.

2.2 DRAINS
A. Roof Drains:

1. Assembly:  ASME A112.6.4.
2. Body:  Lacquered cast iron with sump.
3. Strainer:  Removable cast iron domewith vandal proof screws.
4. Accessories: Coordinate with roofing type.

a. Membrane flange and membrane clamp with integral gravel stop.
b. Adjustable under deck clamp.
c. Roof sump receiver.
d. Waterproofing flange.
e. Leveling frame.
f. Adjustable extension sleeve for roof insulation.

B. Floor Drain FD-1:
1. ASME A112.6.3; lacquered cast iron two piece body with double drainage flange, weep 

holes, reversible clamping collar, and round, adjustable nickel-bronze strainer.
C. Floor Drain (FD-2):

1. ASME A112.6.3; lacquered cast iron, two piece body with double drainage flange, weep 
holes, reversible clamping collar, and round, adjustable round nickel bronze strainer with 
4" [102mm] diameter funnel.

2.3 CLEANOUTS
A. Round Cleanouts at Interior Finished Floor Areas (DPCO-1):

1. Cast iron body with nickel bronze top, gasket seal, caulked outlet.
B. Cleanouts at Interior Finished Floor Areas (CO-3):

1. Lacquered cast iron body with anchor flange, reversible clamping collar, threaded top 
assembly, and round gasketed scored cover in service areas and round gasketed 
depressed cover to accept floor finish in finished floor areas.

C. Cleanouts at Interior Finished Wall Areas (WCO):
1. Line type with lacquered cast iron body and round epoxy coated gasketed cover, and 

round stainless steel access cover secured with machine screw.
D. Cleanouts at Interior Unfinished Accessible Areas (CO-5):  Calked or threaded type.  Provide 

bolted stack cleanouts on vertical rainwater leaders.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.6.4
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.6.3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.6.3
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2.4 PIPE-APPLIED ATMOSPHERIC-TYPE VACUUM BREAKER
A. A spill-resistant vacuum breaker shall be installed, in accordance with the manufacturer’s 

instructions, as noted on the plans. The valve shall consist of a one-piece modular check and 
float assembly made of engineered thermoplastic and housed in a Lead Free cast copper 
silicon alloy body. Springs shall be stainless steel. The Health Hazard, Anti-Siphon, Spill 
Resistant Backflow Preventer shall be constructed using Lead Free materials. Lead Free 
Health Hazard, Anti-Siphon, Spill Resistant Backflow Preventer shall comply with state codes 
and standards, where applicable, requiring reduced lead content. The valve shall be 
constructed with a molded diaphragm separating the air inlet from the potable water supply to 
prevent spillage.

B. The valve shall be a Watts Series LF008PCQT or equal.
C. Maximum Working Pressure: 150psi (10.3 bar)
D. Temperature Range: 33°F – 180°F (0.5°C – 83°C)
E. End Connections: Female NPT - Ball Valve shutoffs

2.5 PLUMBING VENT PIPING EXTENSIONS
A. Tubos, Inc. Pre-Fabricated Plumbing Vent Pipe Extensions.
B. Plumbing vent pipe extensions shall be installed locations where called out on the drawings.
C. Materials:

1. PVC
2. Specific Gravity ASTM D-792 1.42
3. Tensile Yield, PSI ASTM D-638 7,400
4. Tensile Modulus, PSI ASTM D- 430,000
5. Flexural Strength, PSI ASTM D-790 14,000
6. Flexural Modulus, PSI ASTM D-790 381,000 IZOD
7. Impact, Ft-Lbs / In 1/8” ASTM D-256 1.1
8. Heat Distortion Temp ASTM D-648 77
9. Flammability ASTM D-635
10. Self-Extinguishing Bulk Density ASTM D-1895 0.58
11. Cell Classification ASTM D-1784 12454B
12. Base Resin Inherent Viscosity ASTM D-1243 0.905

2.6 BACKFLOW PREVENTERS/RPZ
A. Backflow preventers with atmospheric vents (RPZ)

1. A Dual Check Valve with Atmospheric Vent shall be installed at referenced cross-
connections. Valve shall feature stainless steel and rubber internals protected by an 
integral strainer. Primary check shall be rubber to rubber seated, backed by the secondary 
check with rubber to metal seating. Device shall be certified lead free. The device shall be 
ASSE approved under Std. 1012 and shall be a Watts Series 9D.

2. Check valve with atmospheric vents shall be installed in domestic cold water branch 
piping connections to each undercounter ice machine.

2.7 WATER HAMMER ARRESTORS
A. Water Hammer Arrestors:

1. Stainless steel construction, bellows type sized in accordance with PDI-WH 201, 
precharged suitable for operation in temperature range minus 100 to 300 degrees F and 
maximum 250 psi working pressure.

http://www.pdionline.org/
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2.8 MIXING VALVES
A. Emergency Shower fixture mixing valves:

1. Thermostatic mixing valve (factory set to 85°F) for single emergency shower. Unit shall 
include a built-in cold water bypass, rough bronze finish, solid bimetal thermostat, locking 
temperature regulator with high temperature limit stop factory set for 90°F, integral check 
stops, and dial thermometer.

2. Performance: Unit shall have a flow range of 3 GPM to 30.3 GPM with a maximum 
pressure loss of 30 PSI and come with a full 2-year warranty.

3. Quality Assurance: Unit shall be certified to ASSE 1071. Unit shall be certified to meet 
Low Lead requirements of wetted surface area containing less than 0.25% lead by weight.

B. Emergency Eye/Face Wash mixing valves:
1. Temperature Control.  Valve shall have a precision thermal actuator to accurately blend 

hot and cold water.  Valve is factory preset to deliver 85° F (29° C) tepid water with high 
temperature limit stop at 90° F (32° C).  Temperature can be adjusted in field up to limit 
and locked.

2. Capacity.  Valve shall have a flow capacity of 13 GPM (49 L/min) at 30 PSI (2.1 bar) 
pressure drop.

3. Failsafe Protection.  In event the hot water supply fails, the valve shall deliver cold water 
only (i.e. bypass mode) at a flow rate of 9 GPM (34 L/min) at 30 PSI pressure drop.  In the 
event the cold water supply fails, the valve shall close and not deliver any water at all.

4. Supply Pressure.  Maximum supply pressure is 125 PSI.  Pressure of hot and cold water 
supplies can vary up to 25% and still deliver the flow and temperature required by 
ANSI/ASSE 1071.

5. Construction.  Valve shall be furnished with lockable shutoff valves on the hot and cold 
water supplies, internal check valves to prevent cross-mixing of hot and cold water and 
stainless steel basket filters to remove debris from the water flow.  Valve shall be 
furnished with outlet temperature gauge and stainless steel mounting bracket.  Valve shall 
meet the requirements of the U.S. Safe Drinking Water Act as lead-free.

6. Inlets/Outlet.  Valve shall have ½” NPT female inlets and outlet.  Inlets can be positioned 
in the field for top, back or bottom supply.  Outlet can be positioned on top or bottom.

7. Quality Control.  Valve shall be third-party certified to comply with ANSI/ASSE 1071 and 
shall be fully assembled and factory tested prior to shipment.

2.9 TRAP SEAL DEVICES
A. Provide Trap Seal devices that form a barrier to minimize the evaporation of the trap seal of a 

floor drain or open-ended drain inlet pipe. The Trap Seal shall open to allow drainage and close 
when there is no flow.

B. Basis of Design Manufacturer/Model: JR Smith Quad Close Trap Seal figure 2692.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Extend cleanouts to finished floor or wall surface.  Lubricate threaded cleanout plugs with 

mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of drainage 
system.

C. Install floor cleanouts at elevation to accommodate finished floor.
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D. Install approved potable water protection devices on plumbing lines where contamination of 
domestic water may occur; on  premise isolation, flush valves, ice machine domestic water 
connections, interior and exterior hose bibbs.

E. Provide pipe applied atmospheric-type vacuum breaker on domestic cold water supply piping 
connected to dishwashers.

END OF SECTION 22 10 06
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SECTION 22 40 00 - PLUMBING FIXTURES

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Flush valve water closets.
B. Bidets.
C. Wall hung urinals.
D. Lavatories.
E. All-in-one lavatory system.
F. Sinks.
G. Eye and face wash fountains.

1.2 REFERENCE STANDARDS
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
B. ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; 1997 

(Reaffirmed 2002).
C. ASME A112.18.1 - Plumbing Supply Fittings; 2012.
D. ASME A112.19.2 - Ceramic Plumbing Fixtures; 2013.
E. ASME A112.19.3 - Stainless Steel Plumbing Fixtures (Designed for Residential Use); 2008 

(R2013).
F. ASSE 1070 - Performance Requirements for Water Temperature Limiting Devices; 2004.
G. NSF 61 - Drinking Water System Components - Health Effects; 2014 (Errata 2015).
H. NSF 372 - Drinking Water System Components - Lead Content; 2011.

1.3 SUBMITTALS
A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, 

trim, and finishes.
B. Manufacturer's Instructions:  Indicate installation methods and procedures.
C. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Accept fixtures on site in factory packaging.  Inspect for damage.
B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in 

place to protect fixtures and prevent use.

http://www.ada.gov/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.6.1M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.18.1
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.19.2
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.19.3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASSE%201070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
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PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS
A. Potable Water Systems:  Provide plumbing fittings and faucets that comply with NSF 61 and NSF 

372 for maximum lead content; label pipe and fittings.

2.2 REGULATORY REQUIREMENTS
A. Comply with applicable codes for installation of plumbing systems.

2.3 FLUSH VALVE WATER CLOSETS
A. Water Closets:  Vitreous china, ASME A112.19.2, floor mounted, siphon jet flush action, china 

bolt caps.
1. Flush Valve:  Exposed (top spud).
2. Flush Operation:  Sensor operated.

B. Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and 
accessories.
1. Sensor-Operated Type:  Motor-driven, normal voltage hard-wired, infrared sensor with over-

ride push button.
2. Exposed Type:  Chrome plated, escutcheon, integral screwdriver stop.

C. Seats:
1. Plastic:  Solid, white finish, enlongated shape, open front, slow-closing hinged seat cover, 

extended back complete with self-sustaining hinges, and brass bolts with covers.
D. Water Closet Carriers:

1. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable spud, 
lugs for floor and wall attachment, threaded fixture studs with nuts and washers.

2.4 WALL HUNG URINALS
A. Vitreous china, ASME A112.19.2, wall hung with side shields and concealed carrier.

1. Consumption Volume:  0.125 gal per flush, maximum.
2. Flush Valve:  Exposed (top spud).
3. Flush Operation:  Sensor operated.
4. Trapway Outlet:  Integral.

B. Flush Valves:  ASME A112.18.1, diaphragm type, complete with vacuum breaker stops and 
accessories.
1. Sensor-Operated Type:  Motor-driven, normal voltage hard-wired, infrared sensor with over-

ride push button.
2. Exposed Type:  Chrome plated, escutcheon, integral screwdriver stop.

C. Carriers:
1. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall 

attachment, threaded fixture studs for fixture hanger, bearing studs.

2.5 LAVATORIES
A. Wall-Hung Basin LAV-1/LAV3:

1. Vitreous China:  ASME A112.19.2; white rectangular basin with splash lip, front overflow, 
soap depression, and hanger.  Size as indicated on drawings with 4 inch centerset spacing.

B. Supply Faucet:
1. ASME A112.18.1; chrome plated combination supply fitting with pop-up waste, water 

economy aerator with maximum flow of 2.2 gpm, indexed handles.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%2061
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.19.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.18.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.6.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.19.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.18.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.6.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.19.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.18.1
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C. Sensor Operated Faucet:  Cast brass, chrome plated, deck mounted with sensor located on neck 
of spout.
1. Spout Style:  Standard.
2. Power Supply:
3. Power Supply:  Per manufacturer’s requirements.

a. Cord and plug.
4. Aerator:  Vandal resistant, 0.5 gpm, laminar flow device.
5. Finish:  Polished chrome.

D. Thermostatic Mixing Valve:
1. ASSE 1070 listed with combination stop, strainer, and check valves, and flexible stainless 

steel connectors.
E. Lavatory Carrier:

1. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall 
attachment, threaded studs for fixture hanger, bearing plate and studs.

2.6 ALL-IN-ONE LAVATORY SYSTEM
A. Wall-Mounted Integrated Lavatory Unit:  Formed from molded solid surface material with integral 

bowl, wall mounting frame, built-in faucet, built-in soap dispenser, and hand dryer.
B. Bowl and Deck Material:

1. Fabricate from bio-based resin and preconsumer recycled granules with minimum 25 
percent preconsumer recycled content and 8 percent bio-based resins, solid surface 
material, certified by an approved independent testing agency and meeting requirements of 
IAPMO Z124.

C. Cabinet Construction:  Type 300 stainless steel end panels with No. 3 finish, with high impact 
polymer front enclosure, mounted to wall with stainless steel mounting frame and basin support.

D. Fittings:  Includes drain, P-trap, and flexible stainless steel supply connections.
E. Faucet:

1. Built-in vandal-resistant, low profile faucet, formed from composite fiberglass-reinforced 
polymer with painted, clear-coat finish, with low-voltage sensor using a zone-focused,  
hand-detecting, infrared, transmitting beam and timed, turn-off delay.

2. Flow Rate:  Not greater than 0.50 gpm.
3. Power Supply:  120V 2A 12V DC adapter that plugs directly into the electrical outlet.
4. Provide lavatory with combination stop and strainer.
5. Thermostatic Mixing Valve:  ASSE 1070 listed and NSF 372 compliant.  Provide with check 

valves, and flexible, stainless steel connectors.
F. Liquid Soap Dispenser:

1. Built-in vandal-resistant, low profile electronic dispenser formed from composite fiberglass-
reinforced polymer with painted, clear-coat finish, with low-voltage hand-detecting infrared 
sensor, activation rate control, and overflow fill protection.

2. Top filled from tamper-resistant cover.
3. Capacity:  64 ounce.

2.7 SINKS
A. Single Compartment Bowl SK-1

1. ASME A112.19.3; 19-1/2 by 19 by 6-1/2 inch  outside dimensions 18 gauge, .040 inch thick, 
Type 304 stainless steel, self rimming and undercoated, with ledge back drilled for trim.

2. Drain:  1-1/2 inch chromed brass.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASSE%201070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.6.1M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IAPMO%20Z124
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASSE%201070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NSF%20372
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A112.19.3
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3. Faucet: Deck mount, ceramic disc valve, brass material, 1.8 GPM, gooseneck spout, 360 
degree spout swing rotation, lever handle, 6-1/2 inch spout reach, chrome finish.

B. SK-2
1. Stainless Steel 31" x 19.5" x 10-1/2", Wall Hung Single Bowl Hand Wash Sink Kit. Sink shall 

be manufactured from 14 gauge 304 Stainless Steel with a Buffed Satin finish, Center drain 
placement.

2. Drain: 3-1/2 inch
3. 8" Centerset Wall Mount Faucet w/5" Gooseneck Spout, 6" Wristblade Handles, 1/2" Offset 

Inlet. Faucet shall have a flow rate of 1.5 GPM, and be made of Chrome-plated Brass 
material, with a Quarter Turn Ceramic Disc valve. Faucet shall require 2 faucet holes.

2.8 EMERGENCY EYE AND FACE WASH
A. Wall mounted, eye/face wash with stainless steel bowl, ½” U.S. made chrome-plated brass stay-

open ball valve, powder-coated cast aluminum flag handle and wall bracket. Unit shall have (2) 
polypropylene spray heads with integral “flip-top” dust covers, filters and 3.2 GPM flow control 
orifices mounted on a chrome- plated brass eyewash assembly. Unit shall include ANSI 
compliant sign.

B. Performance: Unit shall be fully factory assembled and hydrostatically tested to meet or exceed 
ANSI Z358.1 - 2014, and come with a full 2-year warranty.

C. Fixture: Guardian Equipment G1750 or approved equal.

2.9 FIXTURE SEALANT
A. Bathtub/Tile Sealant:  White silicone; ASTM C 920, Uses  M and A; single component, mildew 

resistant.
1. Applications:  Use for: Joints between plumbing fixtures and floor and wall surfaces.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that walls and floor finishes are prepared and ready for installation of fixtures.
B. Verify that electric power is available and of the correct characteristics.
C. Confirm that millwork is constructed with adequate provision for the installation of counter top 

lavatories and sinks.

3.2 PREPARATION
A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture rough-

in schedule for particular fixtures.

3.3 INSTALLATION
A. Install each fixture with trap, easily removable for servicing and cleaning.
B. Provide chrome plated rigid or flexible supplies to fixtures with loose key stops, reducers, and 

escutcheons.
C. Install components level and plumb.
D. Install and secure fixtures in place with wall supports and bolts.
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E. Solidly attach water closets to floor with lag screws.  Lead flashing is not intended hold fixture in 
place.

3.4 INTERFACE WITH WORK OF OTHER SECTIONS
A. Review millwork shop drawings.  Confirm location and size of fixtures and openings before rough-

in and installation.

3.5 ADJUSTING
A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 

overflow.

3.6 CLEANING
A. Clean plumbing fixtures and equipment.

3.7 PROTECTION
A. Protect installed products from damage due to subsequent construction operations.
B. Do not permit use of fixtures by construction personnel.
C. Repair or replace damaged products before Date of Substantial Completion.

END OF SECTION 22 40 00
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SECTION 23 05 01 - BASIC HVAC MATERIALS AND METHODS

PART 1  GENERAL

1.1 SUMMARY
A. This section includes the following basic mechanical materials and methods to complement 

other Division 23 Sections.
1. Field-fabricated metal and wood equipment supports.
2. Water soluble flux.
3. Plumbing solder.
4. Installation requirements common to equipment specifications.
5. Firestopping (refer to specification section 078413).
6. Cutting and patching.
7. Touchup painting and finishing.
8. Demolition.
9. Mechanical System Commissioning
10. Mechanical Equipment Instruction

B. Pipe and pipe fitting materials are specified in piping system Sections.

1.2 DEFINITIONS
A. Pipe, pipe fittings, and piping include tube, tube fittings, and tubing.
B. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms furred 

spaces, pipe and duct shafts, unheated spaces immediately below the roof, spaces above 
ceilings, unexcavated spaces, crawl spaces and tunnels.

C. Exposed Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms.

D. Exposed Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations.

E. Concealed Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in duct shafts.

F. Concealed Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants, but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters.

1.3 SUBMITTALS
A. General: Submit the following according to the conditions of the Contract and Division 1 

Specification Sections.
1. Product Data:  Provide product data for piping specialties.
2. Shop Drawings:  Detailing fabrication and installation for metal and wood supports, and 

anchorage for mechanical materials and equipment.
3. Identification materials and devices.
4. Certificates:  Welder certificates signed by the Contractor certifying that welders meet or 

exceed  the requirements specified under the "Quality Assurance" Article.
5. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in 

Nanuet Union Free School District's name and registered with manufacturer.
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1.4 QUALITY ASSURANCE
A. Perform work in accordance with the Building Code of New York State.
B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 

section, with not less than three years of documented experience.
C. Installer Qualifications:  Company specializing in performing the work of this section with 

minimum three years of  experience.
D. Qualify welding processes and operators for structural steel according to AWS D1.1 "Structural 

Welding Code--Steel."
E. Qualify welding processes and operators for piping according to ASME "Boiler and Pressure 

Vessel Code," Section IX, "Welding and Brazing Qualifications."
1. Comply with provisions of ASME B31 Series "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for the welding processes 

involved and that certification is current.
F. Equipment Selection:  Equipment of greater or larger power, dimensions, capacities, and 

ratings may be furnished provided such proposed equipment is approved in writing and 
connecting mechanical and electrical services, circuit breakers, conduit, motors, bases and 
equipment spaces are increased.  No additional costs will be approved for these increases, if 
larger equipment is approved.  If minimum energy ratings or efficiencies of the equipment are 
specified, the equipment must meet the design requirements and commissioning requirements.

1.5 SEQUENCING AND SCHEDULING
A. Coordinate mechanical equipment installation with other building components.
B. Arrange for chases, slots, and openings in building structure during progress of construction to 

allow for mechanical installations.
C. Coordinate the installation of  required supporting devices and set sleeves in poured-in-place 

concrete and other structural components as they are constructed.
D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for 

efficient  flow of the Work.
E. Coordinate connection of electrical services.
F. Coordinate connection of mechanical systems with utilities and services.  Comply with 

requirements of governing regulations, landlord, franchised service companies, and controlling 
agencies.

G. Coordinate requirements for access panels and doors where mechanical items requiring 
access are concealed behind finished surfaces. Refer to architectural specifications for access 
door requirements and sizes. Provide access doors per the architectural specifications at 
inaccessible ceiling locations at all locations where access is required to mechanical 
components. This includes at all gypsum wall board ceiling and soffit systems.

H. Coordinate installation of identifying devices after completing covering and painting where 
devices are applied to surfaces.  Install identifying devices prior to installing acoustical ceilings 
and similar concealment.

PART 2  PRODUCTS

2.1 WATER SOLUBLE FLUX
A. Water Soluble Flux:  Taramet Sterling(R) lead-free water soluble flux, conforming to ASTM B 

813.
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2.2 PLUMBING SOLDER
A. Plumbing Solder:  Sterling® solder, ASTM B 32, Alloy Grade TC; 95 percent tin, 4.85 percent 

copper, 0.15 percent selenium.
1. Certified to comply with NSF 61.
2. Melting Temperature:  410 degrees F..
3. Tensile Strength:  7,130 psi.
4. Shear Strength: 5,979 psi.
5. Elongation Percent:  19.1.
6. Brinell Hardness:  15.1.
7. Burst Strength:  5,800 psi.
8. Pressure/Temperature Test Data on Copper Tube Assemblies comprised of 3 inch, 2 inch, 

1 inch, 3/4 inch, and 1/2 inch Tubing with a Reducing Tee:
a. No leaks at 180 degrees F., 200 psi, held for 2 minutes.

2.3 PIPING SPECIALTIES
A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type where required to 

conceal protruding fittings and sleeves.
1. Inside Diameter:  Closely fit around pipe, tube and insulation.
2. Outside Diameter:  Completely cover opening.
3. Stamped Steel:  One-piece, with set-screw and chrome-plated finish.
4. Cast-Iron Floor Plate:  One-piece casting.

B. Dielectric Fittings:  Assembly or fitting having insulating  material isolating joined dissimilar 
metals to prevent  galvanic action and stop corrosion.
1. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld 

neck end types and matching piping system materials.
2. Insulating Material:  Suitable for system fluid, pressure and temperature.
3. Dielectric Unions:  Factory-fabricated, union assembly for 250-psig minimum working 

pressure at a 180 deg. F temperature.

PART 3  EXECUTION

3.1 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment with flanges or unions.
D. Keep open ends of pipe free from scale and dirt.  Whenever work is suspended during 

construction protect open ends with temporary plugs or caps.
E. After completion, fill, clean, and treat systems.  Refer to Section 232500.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Route piping in orderly manner, plumb and parallel to building structure, and maintain gradient.
C. Install piping to conserve building space and avoid interference with use of space.
D. Sleeve pipe passing through partitions, walls, and floors.
E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment.
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F. Inserts:
1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut above slab.

3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A. Install equipment to provide the maximum possible headroom where mounting heights are not 

indicated.
B. Install equipment according to approved submittal data.  Portions of the Work are shown only in 

diagrammatic form.  Refer conflicts to the Architect.
C. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, except where otherwise indicated.
D. Install mechanical equipment to facilitate servicing, maintenance, and repair or replacement of 

equipment components.  Connect equipment for ease of disconnecting, with minimum of 
interference with other installations.  Extend grease fittings to an accessible location

E. Install equipment giving right-of-way to piping systems installed at a required slope.

3.4 PAINTING AND FINISHING
A. Damage and Touch Up:  Repair marred and damaged factory-painted finishes with materials 

and procedures to match original factory finish

3.5 ERECTION OF METAL SUPPORTS AND ANCHORAGE
A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor mechanical materials and equipment.
B. Field Welding:  Comply with AWS D1.1 "Structural Welding Code--Steel."

3.6 CUTTING AND PATCHING
A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 

mechanical installations.  Perform cutting by skilled mechanics of the trades involved.
B. Repair cut surfaces to match adjacent surfaces.

3.7 MECHANICAL EQUIPMENT COMMISSIONING
A. Provide startup and commissioning services by factory-trained representatives of the 

equipment manufacturer for the following equipment:
1. Controls.

B. Commissioning shall include the following:
1. Provide commissioning services for the equipment included in the contract, in accordance 

with SMACNA HVAC Systems Commissioning Manual; 1994.
2. Start-up the equipment specified and provide all manufacturer-recommended tests for 

startup of new installations.
3. Verify equipment operation under normal operating conditions through a complete range 

of equipment conditions from minimum through maximum equipment capacity.
4. Check operating condition and capacity of all required maintenance items, including, but 

not limited to oil, refrigerant or other consumables.
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3.8 MECHANICAL EQUIPMENT INSTRUCTION
A. Provide instruction of the Owner's representatives for the duration specified below in operation 

and maintenance of the following equipment:
1. Make-up Air Units (minimum 2 hours).
2. Variable Air Volume Air Terminal Units (minimum 2 hours).
3. Sprinkler Booster Pumps (minimum 4 hours).
4. Multi-Zone Heat Pump Systems (minimum 2 hours).
5. Rooftop Air Handling Units (minimum 2 hours).
6. Radiant Heating Panels (minimum 2 hours).
7. Gas Fired Make-up Air Units (minimum 2 hours).
8. Controls (minimum 16 hours).
9. Exhaust Fans (minimum 2 hours).
10. Dust Collection Systems (minimum 4 hours).
11. Single Zone Heat Pump systems (minimum 2 hours).
12. Heating Coils (minimum 1 hour).

3.9 DEMOLITION
A. Disconnect, demolish, and remove work specified under Division 23 and as indicated.
B. Where pipe, breeching, insulation, or equipment to remain is damaged or disturbed, remove 

damaged portions and install new products of equal capacity and quality.
C. Accessible Work:  Remove indicated exposed pipe and breeching in its entirety.
D. Removal:  Remove indicated equipment from the project site.
E. Temporary Disconnection:  Remove, store, clean, reinstall, reconnect, and make operational, 

equipment indicated for relocation.

END OF SECTION 23 05 01
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SECTION 23 05 16 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Flexible pipe connectors.
B. Expansion joints and compensators.

1.2 REFERENCE STANDARDS
A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless Steel 

Tubing for General Service; 2015.
B. EJMA (STDS) - EJMA Standards; Tenth Edition.
C. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.3 SUBMITTALS
A. Product Data:

1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, face-to-face 
length, live length, hose wall thickness, hose convolutions per foot and per assembly, 
fundamental frequency of assembly, braid structure, and total number of wires in braid.

2. Expansion Joints/Loops:  Indicate maximum temperature and pressure rating, and 
maximum expansion compensation.

B. Design Data:  Indicate selection calculations.
C. Manufacturer's Instructions:  Indicate manufacturer's installation instructions, special procedures, 

and external controls.
D. Project Record Documents:  Record installed locations of flexible pipe connectors, expansion 

joints, anchors, and guides.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS
A. Comply with UL (DIR) requirements.

2.2 FLEXIBLE PIPE CONNECTORS
A. Corrugated stainless steel hose with single layer of stainless steel exterior braiding or bronze 

hose and braid, minimum 12" Live Length for piping 2-1/2" and less, minimum 18" Live Length for 
3" and 4" piping and minimum 24" of Live Length for piping 5" and over; for maximum working 
pressure of 500 psi.

B. Flexible metal braided connectors shall be installed in a straight line without offsets or twists. 
Support pipe without any load on flexible connectors.

C. Connectors for pipe sizes 2" and below shall have threaded ends, and connectors for pipe sizes 
2-1/2" and larger shall be flanged. Connectors for copper piping shall have copper tube ends. 
Connectors shall be constructed of annular corrugations and butt-welded seams. Utilize 
connectors of 300 series stainless steel corrugated hose and braid and carbon steel welded-on 
end fittings for connection to steel piping. Connectors to be installed on copper piping shall be 
constructed of bronze hose and braid with copper end connections.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A269/A269M
http://www.ejma.org/EJMAStandards.htm
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/index.html
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2.3 EXPANSION JOINTS, HEATING WATER PIPING SYSTEMS
A. When indicated use flexible seismic/expansion "V" or "U" connectors of the size, type, and end 

fitting noted. "V" and "U" connectors shall be designed and constructed to accept motion in three 
planes (X, Y &Z), and to pass on no pressure thrust loads on the anchors. "V" and "U" connectors 
shall be installed in the neutral length listed on the manufacturer's diagrams, unless otherwise 
directed by the engineer. "V" and "U" connectors shall be positioned and supported per 
manufacturer's installation instructions. The "V" connectors shall consist of two flexible legs of 
metallic braided hose, two 45-degree elbows and a 90-degree return elbow.   The "U" connectors 
shall consist of two flexible sections of hose and braid, two 90 degree elbows and a 180 degree 
return equaling a 360 degree pipe change.

B. Flexible "V" and "U" connectors are rated for a minimum of 150 PSIG working pressure in all 
sizes. Flanged, weld type, threaded, or copper tube end fittings to be provided to match 
connecting pipe. "V" connectors shall be rated for 2, 3, or 4 inches of motion, as indicated on 
project drawings.

C. In expansion compensation situations, the V and U connector can be installed pre-compressed or 
pre-extended, only if the full range of motion will be encountered in only one direction.

D. At least one pipe alignment guide shall be provided within four pipe diameters on each side of the 
loop.

2.4 ACCESSORIES
A. Pipe Alignment Guides:

1. Two piece welded steel with enamel paint, bolted, with spider to fit standard pipe, frame with 
four mounting holes, clearance for insulation thickness required, minimum 2 inches travel.

B. Anchor Clamps:
1. Carbon steel, light weight anchor that clamps to pipe and shall be either bolted or welded to 

the structure.
2. Approximate spring force (in pounds) required for anchors by pipe size:

a. 3/4" pipe size: 41 pounds.
b. 1" pipe size: 46 pounds.
c. 1-1/4" pipe size: 65 pounds.
d. 1-1/2" pipe size: 68 pounds.
e. 2" pipe size: 82 pounds.
f. 2-1/2" pipe size: 160 pounds.
g. 3" pipe size: 160 pounds.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards.
C. Install flexible pipe connectors on pipes connected to vibration isolated equipment.  Provide line 

size flexible connectors.
D. Anchor pipe to building structure where indicated.  Provide pipe guides so movement is directed 

along axis of pipe only.  Erect piping such that strain and weight is not on cast connections or 
apparatus.

END OF SECTION 23 05 16
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SECTION 23 05 19 - METERS AND GAUGES FOR HVAC PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Thermometers and thermometer wells.

1.2 REFERENCE STANDARDS
A. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014.
B. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2014.

1.3 QUALITY ASSURANCE
A. Provide meters and gages that are rated by the manufacturer for both the temperature and 

pressure of the duty for the intended systems.

1.4 SUBMITTALS
A. Product Data:  Provide list that indicates use, operating range, total range and location for 

manufactured components.
B. Project Record Documents:  Record actual locations of components and instrumentation.

PART 2  PRODUCTS

2.1 STEM TYPE THERMOMETERS
A. Thermometer:  ASTM E 1, adjustable angle, mercury free, blue spirit fill, lens front tube, cast 

aluminum case with enamel finish, cast aluminum adjustable joint with positive locking device.
1. Size:  7 inch scale.
2. Window:  Clear Lexan.
3. Stem:  3/4 inch NPT brass.
4. Accuracy:  2 percent, per ASTM E77.
5. Calibration:  Degrees F.

2.2 THERMOMETER SUPPORTS
A. Socket:  Brass separable sockets for thermometer stems with or without extensions as 

required, and with cap and chain.

2.3 TEST PLUGS
A. Test Plug:  1/4 inch or 1/2 inch brass fitting and cap for receiving 1/8 inch outside diameter 

pressure or temperature probe with Nordel core for temperatures up to 350 degrees F.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E77
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B. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller 
than 2-1/2 inch for installation of thermometer sockets.  Ensure sockets allow clearance from 
insulation.

C. Install thermometers in locations where they are easily read from normal operating level.  Install 
vertical to 45 degrees off vertical.

D. Adjust thermometers to final angle, clean windows and lenses, and calibrate to zero.

3.2 SCHEDULE
A. Stem Type Thermometers, Location and Scale Range:

1. Heating Coil inlet and outlet, 0 to 240 degrees F.
B. Thermometer Sockets, Location:

1. Control valves 1 inch & larger - inlets and outlets.
2. VAV Box Reheat coils - inlets and outlets.

END OF SECTION 23 05 19
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SECTION 23 05 48 - VIBRATION CONTROLS FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Vibration isolation requirements.
B. Vibration isolators.

1.2 REFERENCE STANDARDS
A. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; 2010, with 2013 

Supplements and Errata.
B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; 2015.

1.3 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for products, 

including materials, fabrication details, dimensions, and finishes.
1. Vibration Isolators:  Include rated load capacities and deflections; include information on 

color coding or other identification methods for spring element load capacities.
B. Manufacturer's Instructions:  Indicate installation instructions with special procedures and 

setting dimensions.

1.4 QUALITY ASSURANCE
A. Comply with applicable building code.
B. Perform design and installation in accordance with applicable codes.
C. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 

section, with not less than 5 years of documented experience.
1. Member of Vibration Isolation and Seismic Control Manufacturers Association (VISCMA).

D. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 5 years of experience.

PART 2  PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS
A. Kinetics Noise Control, Inc:  www.kineticsnoise.com.
B. Mason Industries:  www.mason-ind.com.
C. Vibration Eliminator Company, Inc:  www.veco-nyc.com.

2.2 PERFORMANCE REQUIREMENTS
A. General:

1. All vibration isolators to conform to all uniform deflection and stability requirements under 
all operating loads.

2. Steel springs to function without undue stress or overloading.
3. Lateral to vertical stiffness ratio to not exceed 0.08 with spring deflection at minimum 75 

percent of specified deflection.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASCE%207-10
https://global.ihs.com/doc_detail.cfm?&rid=BSD&input_search_filter=ASHRAE&item_s_key=00011523&item_key_date=841231&input_doc_number=handbook&input_doc_title=&org_code=ASHRAE
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2.3 VIBRATION ISOLATORS
A. General Requirements:

1. Resilient Materials for Vibration Isolators:  Oil, ozone, and oxidant resistant.
2. Spring Elements for Spring Isolators:

a. Color code or otherwise identify springs to indicate load capacity.
b. Lateral Stability:  Minimum lateral stiffness to vertical stiffness ratio of 0.8.
c.  Designed to operate in the linear portion of their load versus deflection curve over 

deflection range of not less than 50 percent above specified deflection.
d. Designed to provide additional travel to solid of not less than 50 percent of rated 

deflection at rated load.
e. Selected to provide designed deflection of not less than 75 percent of specified 

deflection.
f. Selected to function without undue stress or overloading.

B. Vibration Isolators for Non-seismic Applications:
1. Resilient Material Isolator Mounts, Nonseismic:

a. Description:  Mounting assemblies for bolting equipment to supporting structure 
utilizing elastomeric (e.g., neoprene, rubber) isolator material; fail-safe type.

2. Housed Spring Isolators:
a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally 

stable steel spring(s) within a metal housing.
b. Furnished with integral elastomeric snubbing elements, nonadjustable type, for 

limiting equipment movement and preventing metal-to-metal contact between 
housing elements.

c. Bottom Load Plate:  Steel with nonskid, elastomeric isolator pad with provisions for 
bolting to supporting structure as required.

d. Furnished with integral leveling device for positioning and securing supported 
equipment.

3. Resilient Material Isolator Hangers, Nonseismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension 

system utilizing elastomeric (e.g., neoprene, rubber) or fiberglass isolator material for 
the lower hanger rod connection.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as shown on the drawings.
B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control 

components and associated attachments.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES) 

evaluation report conditions of use where applicable.
C. Secure fasteners according to manufacturer's recommended torque settings.
D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic 

relative displacements as indicated or as required.
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E. Vibration Isolation Systems:
1. Spring Isolators:

a. Position equipment at operating height; provide temporary blocking as required.
b. Lift equipment free of isolators prior to lateral repositioning to avoid damage to 

isolators.
c. Level equipment by adjusting isolators gradually in sequence to raise equipment 

uniformly such that excessive weight or stress is not placed on any single isolator.
2. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting 

of isolation.
3. Use elastomeric grommets for attachments where required to prevent short-circuiting of 

isolation.
4. Adjust isolators to be free of isolation short circuits during normal operation.
5. Do not overtighten fasteners such that resilient material isolator pads are compressed 

beyond manufacturer's maximum recommended deflection.

3.3 INSTALLATION - GENERAL
A. Install in accordance with manufacturer's instructions.
B. On closed spring isolators, adjust so side stabilizers are clear under normal operating 

conditions.
C. Prior to making piping connections to equipment with operating weights substantially different 

from installed weights, block up equipment with temporary shims to final height.  When full load 
is applied, adjust isolators to load to allow shim removal.

3.4 SCHEDULE
A. Equipment Isolation Schedule.

1. Ceiling Cassette style and horizontal ducted fan coil units: Resilient Material Isolator 
Hangers

END OF SECTION 23 05 48
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Nameplates.
B. Tags.
C. Stencils.
D. Pipe markers.

1.2 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2013.

1.3 SUBMITTALS
A. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
B. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location, 

function, and valve manufacturer's name and model number.
C. Product Data:  Provide manufacturers catalog literature for each product required.
D. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.
E. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS

2.1 IDENTIFICATION APPLICATIONS
A. Exhaust Fans: Nameplates.
B. Make-up Air Units/Rooftop Units:  Nameplates.
C. Air Terminal Units:  Nameplates.
D. Automatic Controls:  Tags. Key to control schematic.
E. Control Panels:  Nameplates.
F. Ductwork:  Stencilled painting.
G. Major Control Components:  Nameplates.
H. Piping:  Pipe markers and Tags.
I. Relays:  Tags.
J. Small-sized Equipment:  Tags.
K. Valves:  Tags .
L. Duct Silencers: Nameplates.
M. Fan Coil Units: Nameplates.
N. Heat Pumps: Nameplates.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
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2.2 NAMEPLATES
A. Letter Color:  White.
B. Letter Height:  1/4 inch.
C. Background Color:  Black.
D. Plastic:  Comply with ASTM D709.

2.3 TAGS
A. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 

edges.
B. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.4 STENCILS
A. Stencil Paint:  As specified in Section 099123, semi-gloss enamel, colors complying with ASME 

A13.1.
B. Stencil Paint:  Semi-gloss enamel, colors complying with ASME A13.1.

2.5 PIPE MARKERS
A. Color:  Comply with ASME A13.1.
B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 

pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed.

2.6 VALVE SERVICE IDENTIFICATION TAGS
A. Type:  No. 19 B & S gage brass, with 1/4 inch high valve service abbreviated lettering on one 

line over 1/2 inch high valve service chart number, both deep stamped and black filled; and with 
3/16 inch top hole for fastener.

B. Sizes:
1. 1-1/2 inch dia round.

C. Fasteners:  Brass "S" hook or brass jack chain of size as required for valve stem or handle to 
which tag is attached.

D. Acceptable Manufacturers:
1. Seton
2. Brady
3. Emedco

PART 3  EXECUTION

3.1 PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION
A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with 

sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
B. Install tags with corrosion resistant chain.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
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C. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 
instructions.

D. Use tags on piping 3/4 inch diameter and smaller.  
1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
3. Locate identification not to exceed 20 feet on straight runs including risers and drops, 

adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and 
at each obstruction.

E. Install ductwork with stencilled painting.  Identify with air handling unit identification number and 
area served.  Locate identification at air handling unit, at each side of penetration of structure or 
enclosure, and at each obstruction.

END OF SECTION 23 05 53
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Testing, adjustment, and balancing of air systems.
B. Testing, adjustment, and balancing of  hydronic and refrigerating systems.
C. Field quality-control testing of Laboratory fume hoods.
D. Measurement of final operating condition of HVAC systems.
E. Sound measurement of equipment operating conditions.

1.2 REFERENCE STANDARDS
A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.
B. AABC MN-1 - AABC National Standards for Total System Balance; 2002.
C. NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental 

Systems; 2005, Seventh Edition.

1.3 SUBMITTALS 
A. Installer Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor 

for approval within 30 days after award of Contract.
B. Certification: All reports submitted, whether progress reports or final reports shall be certified 

and shall bear the seal of the certification agency.
C. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be 

followed and the specific approach for each system and component.
1. Submit to Engineer.
2. Submit to the Commissioning Authority, Construction Manager, and HVAC controls 

contractor.
3. Submit six weeks prior to starting the testing, adjusting, and balancing work.
4. Include certification that the plan developer has reviewed Contract Documents, the 

equipment and systems, and the control system with the Engineer and other installers to 
sufficiently understand the design intent for each system.

5. Include at least the following in the plan:
a. List of all air flow, water flow, sound level, system capacity and efficiency 

measurements to be performed and a description of specific test procedures, 
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to 
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Identification and types of measurement instruments to be used and their most recent 
calibration date.

d. Discussion of what notations and markings will be made on the duct and piping 
drawings during the process.

e. Final test report forms to be used.
f. Detailed step-by-step procedures for TAB work for each system and issue, including:

1) Terminal flow calibration (for each terminal type).
2) Diffuser proportioning.
3) Branch/submain proportioning.
4) Total flow calculations.

http://www.aabc.com/
http://www.aabc.com/
http://www.nebb.org/
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5) Rechecking.
6) Diversity issues.

g. Expected problems and solutions, etc.
h. Details of how TOTAL flow will be determined; for example:

1) Air:  Sum of terminal flows via control system calibrated readings or via hood 
readings of all terminals, supply (SA) and return air (RA) pitot traverse, SA or RA 
flow stations.

2) Water:  Pump curves, circuit setter, flow station, ultrasonic, etc.
i. Proposed selection points for sound measurements and sound measurement 

methods.
j. Methods for making coil or other system plant capacity measurements, if specified.
k. Time schedule for TAB work to be done in phases (by floor, etc.).
l. Time schedule for deferred or seasonal TAB work, if specified.
m. False loading of systems to complete TAB work, if specified.
n. Procedures for field technician logs of discrepancies, deficient or uncompleted work 

by others, contract interpretation requests and lists of completed tests (scope and 
frequency).

o. Procedures for formal deficiency reports, including scope, frequency and distribution.
D. Control System Coordination Reports:  Communicate in writing to the controls installer all 

setpoint and parameter changes made or problems and discrepancies identified during TAB 
that affect, or could affect, the control system setup and operation.

E. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and 
balancing of systems and equipment to achieve specified performance.
1. Submit to the the Construction Manager and HVAC controls contractor within two weeks 

after completion of testing, adjusting, and balancing.
2. Revise TAB plan to reflect actual procedures and submit as part of final report.
3. Submit draft copies of report for review prior to final acceptance of Project.  Provide final 

copies for Engineer and for inclusion in operating and maintenance manuals.
4. Include actual instrument list, with manufacturer name, serial number, and date of 

calibration.
5. Form of Test Reports:  Where the TAB standard being followed recommends a report 

format use that; otherwise, follow ASHRAE Std 111.
6. Units of Measure:  Report data in I-P (inch-pound) units only.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 GENERAL REQUIREMENTS
A. Perform total system balance in accordance with the following:

1. AABC (NSTSB), AABC National Standards for Total System Balance.
2. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work 
prior to Substantial Completion of the project.

C. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this 

section.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%20111
http://www.aabc.com/
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2. Having minimum of three years documented experience.
3. Certified by the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion 
submit AABC National Performance Guaranty.

D. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

3.2 EXAMINATION 
A. Verify that systems are complete and operable before commencing work.  Ensure the following 

conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place.  If required, install temporary media in addition to final 

filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire, combination fire/smoke and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place.
15. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system 
balance.

C. Beginning of work means acceptance of existing conditions.

3.3 PREPARATION 
A. Hold a pre-balancing meeting at least one week prior to starting TAB work.

1. Require attendance by all installers whose work will be tested, adjusted, or balanced.
B. Provide instruments required for testing, adjusting, and balancing operations.  Make 

instruments available to Engineer to facilitate spot checks during testing.
C. Provide additional balancing devices as required.

3.4 ADJUSTMENT TOLERANCES
A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems 

and plus or minus 10 percent of design for return and exhaust systems.
B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to 

space.  Adjust outlets and inlets in space to within plus or minus 5 percent of design.
C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.5 RECORDING AND ADJUSTING 
A. Field Logs:  Maintain written logs including:

1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation requests.
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4. Lists of completed tests.
B. Ensure recorded data represents actual measured or observed conditions.
C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings 

to be restored.  Set and lock memory stops.
D. Mark on drawings the locations where traverse and other critical measurements were taken and 

cross reference the location in the final report.
E. After adjustment, take measurements to verify balance has not been disrupted or that such 

disruption has been rectified.
F. Leave systems in proper working order, replacing belt guards, closing access doors, closing 

doors to electrical switch boxes, and restoring thermostats to specified settings.

3.6 FUME HOOD TESTING (ON SITE)
A. General: Test fume hoods as installed to assess airflow velocity, airflow visualization, and level 

of containment.  Perform tests with static mode (set sash position) conditions.  Conduct testing 
as outlined below for 100% of the hoods provided in the Project.

B. Preparation:  Visit the project site to confirm that construction activities related to the fume hood 
system(s) and equipment are complete.  Review design documents and Contractor's 
submittals.  Verify that mechanical ventilation systems serving the space are functioning and 
operating in the normal mode.  Notify Nanuet Union Free School District in writing, if conditions 
exist which preclude proper fume hood testing.  Starting of testing constitutes acceptance of 
site conditions.

C. Testing Requirements:
1. Perform the following tests, in order:

a. Airflow Velocity Test.
b. Airflow Visualization Test.

2. Airflow Velocity Test:  Comply with Section 9 of NEBB (FHT) Fume Hood Testing 
Standard - current edition.

3. Airflow Visualization Test:  Comply with Section 10 of NEBB (FHT) Fume Hood Testing 
Standard - current edition.

3.7 AIR SYSTEM PROCEDURE
A. Adjust air handling and distribution systems to provide required or design supply, return, and 

exhaust air quantities at site altitude.
B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of 

duct.
C. Measure air quantities at air inlets and outlets.
D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts 

and noise.
E. Use volume control devices to regulate air quantities only to extent that adjustments do not 

create objectionable air motion or sound levels.  Effect volume control by duct internal devices 
such as dampers and splitters.

F. Vary total system air quantities by adjustment of fan speeds.  Vary branch air quantities by 
damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or 
inlet.

H. Measure static air pressure conditions on air supply units, including filter and coil pressure 
drops, and total pressure across the fan.  Make allowances for 50 percent loading of filters.
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I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 
conditions.

J. Measure temperature conditions across outside air, return air, and exhaust dampers to check 
leakage.

K. Where modulating dampers are provided, take measurements and balance at extreme 
conditions.

L. For variable air volume system powered units set volume controller to air flow setting indicated.  
Confirm connections properly made and confirm proper operation for automatic variable air 
volume temperature control.

3.8 WATER SYSTEM PROCEDURE
A. Adjust water systems to provide required or design quantities.
B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gages to 

determine flow rates for system balance.  Where flow metering devices are not installed, base 
flow balance on temperature difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements 
prior to thermal testing.  Perform balancing by measurement of temperature differential in 
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.
E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and 

fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.

3.9 COMMISSIONING
A. Perform prerequisites prior to starting commissioning activities.
B. Fill out Prefunctional Checklists for:

1. Air side systems.
2. Water side systems.

C. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the 
final TAB report.

D. In the presence of the Commissioning Authority, verify that:
1. Final settings of all valves, splitters, dampers and other adjustment devices have been 

permanently marked.
2. The air system is being controlled to the lowest possible static pressure while still meeting 

design loads, less diversity; this shall include a review of TAB methods, established 
control setpoints, and physical verification of at least one leg from fan to diffuser having all 
balancing dampers wide open and that during full cooling of all terminal units taking off 
downstream of the static pressure sensor, the terminal unit on the critical leg has its 
damper 90 percent or more open.

3. The water system is being controlled to the lowest possible pressure while still meeting 
design loads, less diversity; this shall include a review of TAB methods, established 
control setpoints, and physical verification of at least one leg from the pump to the coil 
having all balancing valves wide open and that during full heating the heating coil valve of 
that leg is 90 percent or more open.

3.10 SCOPE
A. Test, adjust, and balance the following:

1. Make-Up Air Units.
2. Terminal Heat Transfer Units.
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3. Rooftop Air Handling Units
4. Fans.
5. Air Filters.
6. Air Terminal Units.
7. Air Inlets and Outlets.
8. Heating Coils.
9. Heat Pump Units.
10. Radiant Heating Panels.

3.11 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer.
2. Model/Frame.
3. HP/BHP.
4. Phase, voltage, amperage; nameplate, actual, no load.
5. RPM.
6. Service factor.
7. Starter size, rating, heater elements.

B. Combustion Equipment (Gas Make-Up Air Units, Gas Rooftop Units):
1. Model number.
2. Serial number.
3. Firing rate.
4. Overfire draft.
5. Gas meter timing dial size.
6. Gas meter time per revolution.
7. Gas pressure at meter outlet.
8. Heat input.
9. Burner manifold gas pressure.
10. Percent carbon monoxide (CO).
11. Percent carbon dioxide (CO2).
12. Percent oxygen (O2).
13. Percent excess air.
14. Flue gas temperature at outlet.
15. Ambient temperature.
16. Net stack temperature.
17. Percent stack loss.
18. Percent combustion efficiency.
19. Heat output.

C. Heat Pumps Units:
1. Identification/number.
2. Location.
3. Manufacturer.
4. Model number.
5. Serial number.
6. Entering DB air temperature, design and actual.
7. Leaving DB air temperature, design and actual.
8. Number of compressors.

D. Cooling Coils:
1. Identification/number.
2. Location.
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3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Entering air DB temperature, design and actual.
7. Entering air WB temperature, design and actual.
8. Leaving air DB temperature, design and actual.
9. Leaving air WB temperature, design and actual.
10. Saturated suction temperature, design and actual.
11. Air pressure drop, design and actual.

E. Heating Coils:
1. Identification/number.
2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Water flow, design and actual.
7. Water pressure drop, design and actual.
8. Entering water temperature, design and actual.
9. Leaving water temperature, design and actual.
10. Entering air temperature, design and actual.
11. Leaving air temperature, design and actual.
12. Air pressure drop, design and actual.

F. Air Moving Equipment:
1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Arrangement/Class/Discharge.
6. Air flow, specified and actual.
7. Return air flow, specified and actual.
8. Outside air flow, specified and actual.
9. Total static pressure (total external), specified and actual.
10. Inlet pressure.
11. Discharge pressure.
12. Sheave Make/Size/Bore.
13. Number of Belts/Make/Size.
14. Fan RPM.

G. Return Air/Outside Air:
1. Identification/location.
2. Design air flow.
3. Actual air flow.
4. Design return air flow.
5. Actual return air flow.
6. Design outside air flow.
7. Actual outside air flow.
8. Return air temperature.
9. Outside air temperature.
10. Required mixed air temperature.
11. Actual mixed air temperature.
12. Design outside/return air ratio.
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13. Actual outside/return air ratio.
H. Exhaust Fans:

1. Location.
2. Manufacturer.
3. Model number.
4. Serial number.
5. Air flow, specified and actual.
6. Total static pressure (total external), specified and actual.
7. Inlet pressure.
8. Discharge pressure.
9. Fan RPM.

I. Duct Traverses:
1. System zone/branch.
2. Duct size.
3. Area.
4. Design velocity.
5. Design air flow.
6. Test velocity.
7. Test air flow.
8. Duct static pressure.
9. Air temperature.
10. Air correction factor.

J. Duct Leak Tests:
1. Description of ductwork under test.
2. Duct design operating pressure.
3. Duct design test static pressure.
4. Duct capacity, air flow.
5. Maximum allowable leakage duct capacity times leak factor.
6. Test apparatus:

a. Blower.
b. Orifice, tube size.
c. Orifice size.
d. Calibrated.

7. Test static pressure.
8. Test orifice differential pressure.
9. Leakage.

K. Flow Measuring Stations:
1. Identification/number.
2. Location.
3. Size.
4. Manufacturer.
5. Model number.
6. Serial number.
7. Design Flow rate.
8. Design pressure drop.
9. Actual/final pressure drop.
10. Actual/final flow rate.
11. Station calibrated setting.

L. Terminal Unit Data:



NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

TESTING, ADJUSTING, AND BALANCING FOR HVAC 23 05 93 - 9 of 10

1. Manufacturer.
2. Type, constant, variable, single, dual duct.
3. Identification/number.
4. Location.
5. Model number.
6. Size.
7. Minimum static pressure.
8. Minimum design air flow.
9. Maximum design air flow.
10. Maximum actual air flow.
11. Inlet static pressure.

M. Air Distribution Tests:
1. Air terminal number.
2. Room number/location.
3. Terminal type.
4. Terminal size.
5. Area factor.
6. Design velocity.
7. Design air flow.
8. Test (final) velocity.
9. Test (final) air flow.
10. Percent of design air flow.

N. Sound Level Reports:
1. Locations:

a. High School:
1) Science Classroom 231
2) Science Classroom 230

2. Octave bands - equipment off.
3. Octave bands - equipment on.

END OF SECTION 23 05 93
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SECTION 23 07 13 - DUCT INSULATION

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Duct insulation.
B. Duct liner.
C. Insulation jackets.

1.2 REFERENCE STANDARDS
A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2013.
B. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of 

the Heat Flow Meter Apparatus; 2010.
C. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal 

Insulation in Sheet and Tubular Form; 2014.
D. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and 

Industrial Applications; 2013.
E. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation; 2014.
F. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation; 2014.
G. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and Sound 

Absorbing Material); 2012.
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a.
I. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
J. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi; 

2015.
K. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.
L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current Edition, 

Including All Revisions.

1.3 SUBMITTALS
A. Product Data:  Provide product description, thermal characteristics, list of materials and thickness for 

each service, and locations.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified in 

this section with not less than three years of documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this 

section, with minimum 3 years of experience and approved by manufacturer.
C. Code Compliance:  All insulation products provided on the contract shall be fully in compliance with all 

material and installation requirements of the New York State Energy Conservation Construction Code, 
latest addition with all amendments.  Insulation products shall meet all "k" values and thicknesses as 
described in the Code.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C177
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C518
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C553
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C612
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C916
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C1071
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20G21
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20723
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1.5 REGULATORY REQUIREMENTS
A. Materials:  Flame spread/smoke developed rating of 25/50 in accordance with ASTM E 84.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site in original factory packaging, labelled with manufacturer's identification, 

including product density and thickness.
B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical damage, 

by storing in original wrapping.

1.7 FIELD CONDITIONS
A. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics, and 

insulation cements.
B. Maintain temperature during and after installation for minimum period of 24 hours.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS
A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, maximum, 

when tested in accordance with ASTM E84 or UL 723.

2.2 GLASS FIBER, FLEXIBLE
A. Manufacturer:
B. Insulation:  ASTM C553; flexible, noncombustible blanket.

1. 'K' value:  0.31 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  1,200 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent by weight.
4. Density: 1.5 pounds per cubic foot.

C. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with ASTM E96/E96M.
3. Secure with pressure-sensitive tape.

D. Vapor Barrier Tape:
1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure-

sensitive rubber-based adhesive.
E. Indoor Vapor Barrier Mastic:

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

2.3 GLASS FIBER, RIGID
A. Insulation:  ASTM C612; rigid, noncombustible blanket.

1. K Value:  0.24 at 75 degrees F, when tested in accordance with ASTM C518.
2. Maximum Service Temperature:  450 degrees F.
3. Maximum Water Vapor Absorption:  5.0 percent.
4. Maximum Density:  8.0 lb/cu ft.

B. Vapor Barrier Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C553
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C518
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C612
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C518


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

DUCT INSULATION 23 07 13 - 3 of 4

2. Moisture Vapor Permeability:  0.029 ng/Pa s m (0.02 perm inch), when tested in accordance with 
ASTM E96/E96M.

3. Secure with pressure sensitive tape.
C. Vapor Barrier Tape:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure 
sensitive rubber based adhesive.

D. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight, glass fabric.
2. Vinyl emulsion type acrylic, compatible with insulation, white color.

2.4 JACKETS
A. Field Applied or Pre-Applied Vapor Barrier and Weather Proofing Jacket:

1. Field-applied or pre-applied protective finishing, operating within the range of  -30°F ( -23°C) and 
300°F (149°C), will be jacketed with laminated, flexible, self-adhering, protective jacketing, vapor 
barrier and weather proofing membrane, having a high performance acrylic adhesive capable of 
installation with no additional mechanical attachment.

2. Material is to be VentureClad  1577CW (5ply) White finish selected based on availability and 
desired final appearance of insulated system.

3. Jacketing material is to have a maximum flame spread/smoke developed index of 10/20 per UL 
723 test, a .0000 water vapor permeance rating per ASTM E-96, and mold inhibitors 
incorporated.

4. All products are UV stable.

2.5 DUCT LINER
A. Elastomeric Foam Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with 

ASTM C534/C534M Grade 1, in sheet form.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  180 degrees F.
3. Fungal Resistance:  No growth when tested according to ASTM G21.
4. Apparent Thermal Conductivity:  Maximum of 0.28 at 75 degrees F.
5. Minimum Noise Reduction Coefficients:

a. 1/2 inch Thickness:  0.30.
b. 1 inch Thickness:  0.40.
c. 1-1/2 inches Thickness:  0.50.
d. 2 inch Thickness:  0.60.

6. Erosion Resistance:  Does not show evidence of breaking away, flaking off, or delamination at 
velocities of 10,000 fpm when tested in accordance with ASTM C1071.

7. Connection:  Waterproof vapor barrier adhesive.
B. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.  Comply with 

ASTM C916.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Insulated Ducts Conveying Air Below Ambient Temperature:

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20G21
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C1071
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C916
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1. Provide insulation with vapor barrier jackets.
2. Finish with tape and vapor barrier jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations.
4. Insulate entire system, including fittings, joints, flanges, fire dampers, flexible connections, and 

expansion joints.
D. Ducts Exposed in Mechanical Equipment Room and Finished Spaces, and exterior, double wall 

ductwork:  Finish with field applied weather-proofing jacketing.
E. External Duct Insulation Application:

1. Secure insulation with vapor barrier with wires and seal jacket joints with vapor barrier adhesive 
or tape to match jacket.

2. Secure insulation without vapor barrier with staples, tape, or wires.
3. Install without sag on underside of duct.  Use adhesive or mechanical fasteners where necessary 

to prevent sagging.  Lift duct off trapeze hangers and insert spacers.
4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive.
5. Stop and point insulation around access doors and damper operators to allow operation without 

disturbing wrapping.
F. Duct Liner Application:

1. Adhere insulation with adhesive for 100 percent coverage.
2. Secure insulation with mechanical liner fasteners.  Refer to SMACNA (DCS) for spacing.
3. Seal and smooth joints.  Seal and coat transverse joints.
4. Seal liner surface penetrations with adhesive.
5. Duct dimensions indicated are net inside dimensions required for air-flow.  Increase duct size to 

allow for insulation thickness.

3.2 SCHEDULES
A. Exhaust Ducts Within 10 ft of Exterior Openings: 1-1/2" flexible glass fiber duct wrap insulation.
B. Outside Air Intake Ducts: 2 inch thick flexible glass fiber duct wrap insulation.
C. High School and Middle School Exterior Supply Ducts: Double wall ductwork systems with 2" thick 

internal elastomeric foam duct liner.
D. High School Exterior Exhaust Ducts: Double wall ductwork systems with 1" thick internal elastomeric 

foam duct liner.
E. Middle School Supply Ducts (Concealed): 2" thick flexible glass fiber duct wrap insulation.

1. Exposed supply ducts shall be un-insulated.
F. High School Interior, Rectangular Supply ducts After  VAV Terminal Unit Boxes (concealed): 1/2" thick 

internal elastomeric foam duct liner.
G. High School Interior, Round Supply ducts After  VAV Terminal Unit Boxes (concealed): 1-1/2" thick 

flexible glass fiber duct wrap insulation.
H. High School Interior, Rectangular Supply ducts Before VAV Terminal Unit Boxes (concealed): 1" thick 

external glass fiber board insulation.
I. High School Interior, Round Supply ducts Before VAV Terminal Unit Boxes (concealed): 1-1/2" flexible 

glass fiber duct wrap insulation.

END OF SECTION 23 07 13

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
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SECTION 230716 - HVAC EQUIPMENT INSULATION

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Equipment insulation.

1.2 REFERENCE STANDARDS
A. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular 

Thermal Insulation in Sheet and Tubular Form; 2014.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 

2015a.
C. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current 

Edition, Including All Revisions.

1.3 SUBMITTALS
A. Product Data:  Provide product description, thermal characteristics, list of materials and 

thickness for equipment scheduled.
B. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable 

workmanship and installation standards will be achieved.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 

this section with not less than three years of documented experience.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS
A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, 

maximum, when tested in accordance with ASTM E84 or UL 723.

2.2 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM 

C534/C534M Grade 1, in sheet form.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  220 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

B. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20723
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

HVAC EQUIPMENT INSULATION 23 07 16 - 2 of 2

B. Apply insulation close to equipment by grooving, scoring, and beveling insulation.  Fasten 
insulation to equipment with studs, pins, clips, adhesive, wires, or bands.

C. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface.  On 
cold equipment, use vapor barrier cement.

D. Equipment Requiring Access for Maintenance, Repair, or Cleaning:  Install insulation so it can 
be easily removed and replaced without damage.

3.2 SCHEDULE
A. Heating Systems:

1. Heating Coils: 1" thick flexible elastomeric insulation over all exposed surfaces of heating 
coil.

2. Interior Duct Silencers: 1" thick flexible elastomeric insulation over all exposed surfaces of 
Duct Silencers.

END OF SECTION 23 07 16
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SECTION 23 07 19 - HVAC PIPING INSULATION

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Piping insulation.
B. Jackets and accessories.
C. Engineered wall outlet seals and refrigerant piping insulation protection.

1.2 REFERENCE STANDARDS
A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel 

Sheet, Strip, Plate, and Flat Bar; 2015.
B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 

[Metric]; 2014.
D. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal 

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2013.
E. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007 

(Reapproved 2013).
F. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and 

Finishing Cement; 2007 (Reapproved 2013).
G. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by 

Means of the Heat Flow Meter Apparatus; 2010.
H. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation; 

2013.
I. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular 

Thermal Insulation in Sheet and Tubular Form; 2014.
J. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2015.
K. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2015a.
L. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation for 

Nominal Sizes of Pipe and Tubing; 2010.
M. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic 

Stainless Steel; 2008 (Reapproved 2013).
N. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--

Tension; 2006a (Reapproved 2013).
O. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 (Reapproved 

2010).
P. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 

2015a.
Q. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
R. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior 

Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the 
Specimen; 2004 (Reapproved 2012).

S. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights, 
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2009).

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A666
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B209
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B209M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C177
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C195
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C449
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C518
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C533
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C547
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C578
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C585
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C795
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D412
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D570
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

HVAC PIPING INSULATION 23 07 19 - 2 of 6

T. ASTM E2178 - Standard Test Method for Air Permeance of Building Materials; 2013.
U. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to 

Fungi; 2015.
V. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for 

Exposure of Nonmetallic Materials; 2013.
W. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current 

Edition, Including All Revisions.

1.3 SUBMITTALS
A. Product Data:  Provide product description, thermal characteristics, list of materials and 

thickness for each service, and locations.
B. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable 

workmanship and installation standards will be achieved.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with not less than three years of documented experience.
B. Applicator Qualifications:  Company specializing in performing the type of work specified in this 

section with minimum 3 years of experience.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS
A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, 

maximum, when tested in accordance with ASTM E84 or UL 723.

2.2 GLASS FIBER, RIGID
A. Insulation:  ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to 

jacket.
1. Maximum Service Temperature:  650 degrees F.
2. Maximum Moisture Absorption:  0.2 percent by volume.

B. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; 
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

C. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
D. Vapor Barrier Lap Adhesive:  Compatible with insulation.
E. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.
F. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Blanket:  1.0 lb/cu ft density.
3. Weave:  5 by 5.

G. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Vinyl emulsion type acrylic, compatible with insulation, black color.

H. Insulating Cement:  ASTM C449.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2178
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20G21
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20G153
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20723
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C547
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C195
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C449
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2.3 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM 

C534/C534M Grade 1; use molded tubular material wherever possible.
1. Minimum Service Temperature:  Minus 40 degrees F.
2. Maximum Service Temperature:  180 degrees F.
3. Connection:  Waterproof vapor barrier adhesive.

B. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.
C. Weather Barrier Coating:  Air dried, contact adhesive, compatible with insulation and ASTM 

E84 compliant.

2.4 JACKETS
A. PVC Plastic.

1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in 

accordance with ASTM E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

2. Covering Adhesive Mastic:  Compatible with insulation.

2.5 ENGINEERED WALL OUTLET SEALS AND REFRIGERANT PIPING INSULATION PROTECTION
A. Basis of Design:  Airex Manufacturing, Inc; www.airexmfg.com.

1. Pipe Penetration Wall Seal:  Airex Titan Outlet.
2. Refrigeration Pipe Insulation Protection System:  Airex E-Flex Guard.
3. Pipe Penetration Wall Seal and Insulation Protection System:  Airex Pro-System Kit.

B. Pipe Penetration Wall Seal:  Seals HVAC piping wall penetrations with compression gasket wall 
mounted rigid plastic outlet cover.
1. Wall Outlet Size, Stucco and Masonry Applications:  7-1/2 inch wide by 10 inch high.

a. Elastomeric Sleeve Diameter:  2-3/8 inch.
2. Outlet Cover Color:  Gray.
3. Water Penetration:  Comply with ASTM E331.
4. Air Leakage:  Comply with ASTM E283.
5. Air Permeance:  Comply with ASTM E2178.

C. Insulation Protection System:  Refrigerant piping insulation PVC protective cover.
1. PVC Insulation Cover Color:  White with full-length velcro fastener.
2. Weatherization and Ultraviolet Exposure Protection:  Comply with ASTM G153.
3. Water/Vapor Permeability:  Comply with ASTM E96/E96M.
4. Anti-Fungal and Anti-Microbial Resistance:  Comply with ASTM G21.
5. Flame Spread and Smoke Development Rating of 24/450:  Comply with ASTM E84 or UL 

723.
6. Carbon Arc Light Exposure:  Comply with ASTM G153.
7. Tensile Strength After UV Exposure and Water Immersion:  Comply with ASTM D412.
8. Water Absorption of Plastics:  Comply with ASTM D570.
9. Adhesive free.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E331
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E283
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E2178
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20G153
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D412
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D570
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PART 3  EXECUTION

3.1 EXAMINATION
A. Test piping for design pressure, liquid tightness, and continuity prior to applying insulation 

materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Exposed Piping:  Locate insulation and cover seams in least visible locations.
D. Insulated pipes conveying fluids below ambient temperature; insulate entire system including 

fittings, valves, unions, flanges, strainers, flexible connections, and expansion joints.
E. Glass Fiber Insulated Pipes Conveying Fluids Below Ambient Temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing 
longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward 
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as 
adjacent pipe.  Finish with PVC fitting covers.

F. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.
G. Glass Fiber Insulated Pipes Conveying Fluids Above Ambient Temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied, or field-applied.  
Secure with self-sealing longitudinal laps and butt strips with pressure-sensitive adhesive.  
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as 
adjoining pipe.  Finish with PVC fitting covers.

H. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining 

insulation; may be factory fabricated.
5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating 

material suitable for the planned temperature range.
I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish 

at supports, protrusions, and interruptions.  At fire separations, refer to Section 078413.
J. Pipe Exposed in Mechanical Equipment Rooms, Electric Rooms, Fin tube and convector 

enclosure systems and Finished Spaces:  Finish with PVC jacket and fitting covers.

3.3 SCHEDULE
A. Heating Systems:

1. Heating Hot Water:
a. Piping Size Range: Up to 1-1/4 inches: 1-1/2 inch thick glass fiber.
b. Piping Size 1-1/2 inches and larger: 2 inches thick glass fiber.
c. Run-outs to terminal units can be insulated with 1" thick glass fiber insulation for 

maximum length of 10-feet.
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d. For heating water supply and return piping run-outs less than 1-1/2" in size routed 
within wall partitions and within fin tube and convector enclosure systems, insulation 
shall be reduced to a thickness of 1 inch.

B. Cooling Systems:
1. Refrigerant:

a. Refrigerant Suction Piping: 1 inch thick flexible elastomeric.
b. Refrigerant Liquid Piping: 1/2 inch thick flexible elastomeric
c. Provide Airex Titan Outlet piping wall penetration kit or equal at all individual 

refrigerant suction/refrigerant liquid exterior wall penetration locations. Provide Airex 
EFlex Guard or equal refrigerant piping insulation protection system over each 
individual refrigerant liquid/refrigerant suction connection to each individual 
condensing unit system from the exterior wall penetration to the condensing unit 
connection.

C. Other Systems:
1. Condensate Drain Piping: 1/2" thick glass fiber insulation with vapor barrier jacketing.

END OF SECTION 23 07 19
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SECTION 23 08 00 - COMMISSIONING OF HVAC

PART 1  GENERAL

1.1 SUMMARY
A. This section covers the Contractor's responsibilities for commissioning; each subcontractor or 

installer responsible for the installation of a particular system or equipment item to be 
commissioned is responsible for the commissioning activities relating to that system or equipment 
item.

B. The Commissioning Authority (CA) directs and coordinates all commissioning activities and 
provides Pre-functional Checklists and Functional Test Procedures for Contractor's use.

C. The entire HVAC system is to be commissioned, including commissioning activities for the following 
specific items:
1. Control system.
2. Major and minor equipment items.
3. Piping systems and equipment.
4. Ductwork and accessories.
5. Terminal units.
6. Sound control devices (duct silencers).
7. Vibration control devices.
8. Variable frequency drives.
9. Special Ventilation:

a. Fume hoods.
10. Other equipment and systems explicitly identified elsewhere in Contract Documents as 

requiring commissioning.
D. The Pre-functional Checklist and Functional Test requirements specified in this section are in 

addition to, not a substitute for, inspection or testing specified in other sections.

1.2 SUBMITTALS
A. Updated Submittals:  Keep the Commissioning Authority informed of all changes to control system 

documentation made during programming and setup; revise and resubmit when substantial 
changes are made.

B. Draft Pre-functional Checklists and Functional Test Procedures for Control System:  Detailed 
written plan indicating the procedures to be followed to test, checkout and adjust the control system 
prior to full system Functional Testing; include at least the following for each type of equipment 
controlled:
1. System name.
2. List of devices.
3. Step-by-step procedures for testing each controller after installation, including:

a. Process of verifying proper hardware and wiring installation.
b. Process of downloading programs to local controllers and verifying that they are 

addressed correctly.
c. Process of performing operational checks of each controlled component.
d. Plan and process for calibrating valve and damper actuators and all sensors.
e. Description of the expected field adjustments for transmitters, controllers and control 

actuators should control responses fall outside of expected values.
4. Copy of proposed log and field checkout sheets to be used to document the process; include 

space for initial and final read values during calibration of each point and space to 
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specifically indicate when a sensor or controller has “passed” and is operating within the 
contract parameters.

5. Description of the instrumentation required for testing.
6. Indicate what tests on what systems should be completed prior to TAB using the control 

system for TAB work.  Coordinate with the Commissioning Authority and TAB contractor for 
this determination.

C. Startup Reports, Pre-functional Checklists, and Trend Logs:  Submit for approval of Commissioning 
Authority.

D. HVAC Control System O&M Manual Requirements.  In addition to documentation specified 
elsewhere, compile and organize at minimum the following data on the control system:
1. Specific step-by-step instructions on how to perform and apply all functions, features, modes, 

etc. mentioned in the controls training sections of this specification and other features of this 
system.  Provide an index and clear table of contents.  Include the detailed technical manual 
for programming and customizing control loops and algorithms.

2. Full as-built set of control drawings.
3. Full as-built sequence of operations for each piece of equipment.
4. Full points list; in addition to the information on the original points list submittal, include a 

listing of all rooms with the following information for each room:
a. Floor.
b. Room number.
c. Room name.
d. Air handler unit ID.
e. Reference drawing number.
f. Air terminal unit tag ID.
g. Heating and/or cooling valve tag ID.
h. Minimum air flow rate.
i. Maximum air flow rate.

5. Full print out of all schedules and set points after testing and acceptance of the system.
6. Full as-built print out of software program.
7. Electronic copy on disk of the entire program for this facility.
8. Marking of all system sensors and thermostats on the as-built floor plan and HVAC drawings 

with their control system designations.
9. Maintenance instructions, including sensor calibration requirements and methods by sensor 

type, etc.
10. Control equipment component submittals, parts lists, etc.
11. Warranty requirements.
12. Copies of all checkout tests and calibrations performed by the Contractor (not commissioning 

tests).
13. Organize and subdivide the manual with permanently labeled tabs for each of the following 

data in the given order:
a. Sequences of operation.
b. Control drawings.
c. Points lists.
d. Controller and/or module data.
e. Thermostats and timers.
f. Sensors and DP switches.
g. Valves and valve actuators.
h. Dampers and damper actuators.
i. Program setups (software program printouts).
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PART 2  PRODUCTS

2.1 TEST EQUIPMENT
A. Provide all standard testing equipment required to perform startup and initial checkout and required 

functional performance testing; unless otherwise noted such testing equipment will NOT become 
the property of Nanuet Union Free School District.

B. Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific to a 
piece of equipment, are only available from the vendor, and are required in order to accomplish 
startup or Functional Testing, provide such equipment, tools, and instruments as part of the work at 
no extra cost to Nanuet Union Free School District; such equipment, tools, and instruments are to 
become the property of Nanuet Union Free School District.

PART 3  EXECUTION

3.1 PREPARATION
A. Cooperate with the Commissioning Authority in development of the Pre-functional Checklists and 

Functional Test Procedures.
B. Furnish additional information requested by the Commissioning Authority.
C. Prepare a preliminary schedule for HVAC pipe and duct system testing, flushing and cleaning, 

equipment start-up and testing, adjusting, and balancing start and completion for use by the 
Commissioning Authority; update the schedule as appropriate.

D. Notify the Commissioning Authority when pipe and duct system testing, flushing, cleaning, startup 
of each piece of equipment and testing, adjusting, and balancing will occur; when commissioning 
activities not yet performed or not yet scheduled will delay construction notify ahead of time and be 
proactive in seeing that the Commissioning Authority has the scheduling information needed to 
efficiently execute the commissioning process.

E. Put all HVAC equipment and systems into operation and continue operation during each working 
day of testing, adjusting, and balancing and commissioning, as required.

F. Provide test holes in ducts and plenums where directed to allow air measurements and air 
balancing; close with an approved plug.

G. Provide temperature and pressure taps in accordance with Contract Documents.

3.2 INSPECTING AND TESTING - GENERAL
A. Submit startup plans, startup reports, and Pre-functional Checklists for each item of equipment or 

other assembly to be commissioned.
B. Perform the Functional Tests directed by the Commissioning Authority for each item of equipment 

or other assembly to be commissioned.
C. Provide two-way radios for use during the testing.
D. Valve/Damper Stroke Setup and Check:

1. For all valve/damper actuator positions checked, verify the actual position against the control 
system readout. 

2. Set pump/fan to normal operating mode.
3. Command valve/damper closed; visually verify that valve/damper is closed and adjust output 

zero signal as required. 
4. Command valve/damper open; verify position is full open and adjust output signal as required.
5. Command valve/damper to a few intermediate positions.  
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6. If actual valve/damper position does not reasonably correspond, replace actuator or add pilot 
positioner (for pneumatics). 

7. Closure for Heating Coil Valves - Normally Open:
a. Set heating setpoint 20 degrees F above room temperature.
b. Observe valve open.
c. Remove control air or power from the valve and verify that the valve stem and actuator 

position do not change.
d. Restore to normal.
e. Set heating setpoint to 20 degrees F below room temperature.
f. Observe the valve close.
g. Restore to normal.

E. Coil Valve Leak Check:
1. Method 1 - Water Temperature With 2-Way Valve:

a. Calibrate water temperature sensors on each side of coil to be within 0.2 degree F  of 
each other.

b. Turn off air handler fans, close outside air dampers. Keep pump running.  Make sure 
appropriate coil dampers are open.

c. Normally closed valves will close.
d. Override normally open valves to the closed position.
e. After 10 minutes observe water delta T across coil.  If it is greater than 2 degrees F (, 

leakage is probably occurring.
f. Reset valve stroke to close tighter.
g. Repeat test until compliance is achieved.

2. Method 2 - Air Temperature With 2 or 3-Way Valve:  Water leak-by less than 10 percent will 
likely not be detected with this method.
a. Calibrate air temperature sensors on each side of coil to be within 0.2 degree F  of each 

other.
b. Air handler fans should be on.
c. Change mixed or discharge air setpoint, override values or bleed or squeeze bulb 

pneumatic controller to cause the valve to close.
d. After 5 minutes observe air delta T across coil.  If it is greater than one degree F (, 

leakage is probably occurring.
e. Reset valve stroke to close tighter.
f. Repeat test until compliance is achieved.

F. Isolation Valve or System Valve Leak Check:  For valves not by coils.
1. With full pressure in the system, command valve closed. 
2. Use an ultra-sonic flow meter to detect flow or leakage.

G. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to 
Nanuet Union Free School District.

3.3 TAB COORDINATION
A. TAB:  Testing, adjusting, and balancing of HVAC.
B. Coordinate commissioning schedule with TAB schedule.
C. Review the TAB plan to determine the capabilities of the control system toward completing TAB.
D. Provide all necessary unique instruments and instruct the TAB technicians in their use; such as 

handheld control system interface for setting terminal unit boxes, etc.
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E. Have all required Pre-functional Checklists, calibrations, startup and component Functional Tests of 
the system completed and approved by the Commissioning Authority prior to starting TAB.

F. Provide a qualified control system technician to operate the controls to assist the TAB technicians 
or provide sufficient training for the TAB technicians to operate the system without assistance.

3.4 CONTROL SYSTEM FUNCTIONAL TESTING
A. Pre-functional Checklists for control system components will require a signed and dated 

certification that all system programming is complete as required to accomplish the requirements of 
Contract Documents and the detailed Sequences of Operation documentation submittal.

B. Do not start Functional Testing until all controlled components have themselves been successfully 
Functionally Tested in accordance with Contract Documents.

C. Using a skilled technician who is familiar with this building, execute the Functional Testing of the 
control system as required by the Commissioning Authority.

D. Functional Testing of the control system constitutes demonstration and trend logging of control 
points monitored by the control system.
1. The scope of trend logging is partially specified; trend log up to 50 percent more points than 

specified at no extra cost to Nanuet Union Free School District.
2. Perform all trend logging specified in Pre-functional Checklists and Functional Test 

procedures.
E. Functionally Test integral or stand-alone controls in conjunction with the Functional Tests of the 

equipment they are attached to, including any interlocks with other equipment or systems; further 
testing during control system Functional Test is not required unless specifically indicated below.

F. Demonstrate the following to the Commissioning Authority during testing of controlled equipment; 
coordinate with commissioning of equipment.
1. Setpoint changing features and functions.
2. Sensor calibrations.

G. Demonstrate to the Commissioning Authority:
1. That all specified functions and features are set up, debugged and fully operable.
2. That scheduling features are fully functional and setup, including holidays.
3. That all graphic screens and value readouts are completed.
4. Correct date and time setting in central computer.
5. That field panels read the same time as the central computer; sample 10 percent of field 

panels; if any of those fail, sample another 10 percent; if any of those fail test all remaining 
units at no extra cost to Nanuet Union Free School District.

6. Functionality of field panels using local operator keypads and local ports (plug-ins) using 
portable computer/keypad; demonstrate 100 percent of panels and 10 percent of ports; if any 
ports fail, sample another 10 percent; if any of those fail, test all remaining units at no extra 
cost to Nanuet Union Free School District.

7. Power failure and battery backup and power-up restart functions.
8. Global commands features.
9. Security and access codes.
10. Occupant over-rides (manual, telephone, key, keypad, etc.).
11. O&M schedules and alarms.
12. Occupancy sensors and controls.
13. All control strategies and sequences not tested during controlled equipment testing.
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H. If the control system, integral control components, or related equipment do not respond to changing 
conditions and parameters appropriately as expected, as specified and according to acceptable 
operating practice, under any of the conditions, sequences, or modes tested, correct all systems, 
equipment, components, and software required at no additional cost to Nanuet Union Free School 
District.

3.5 OPERATION AND MAINTENANCE MANUALS
A. Add design intent documentation furnished by Engineer to manuals prior to submission to Nanuet 

Union Free School District.
B. Submit manuals related to items that were commissioned to Commissioning Authority for review; 

make changes recommended by Commissioning Authority.
C. Commissioning Authority will add commissioning records to manuals after submission to Nanuet 

Union Free School District.

3.6 DEMONSTRATION AND TRAINING
A. Demonstrate operation and maintenance of HVAC system to Nanuet Union Free School District' 

personnel; if during any demonstration, the system fails to perform in accordance with the 
information included in the O&M manual, stop demonstration, repair or adjust, and repeat 
demonstration.  Demonstrations may be combined with training sessions if appropriate.

B. These demonstrations are in addition to, and not a substitute for, Pre-functional Checklists and 
demonstrations to the Commissioning Authority during Functional Testing.

C. Provide classroom and hands-on training of Nanuet Union Free School District's designated 
personnel on operation and maintenance of the HVAC system, control system, and all equipment 
items indicated to be commissioned.  Provide the following minimum durations of training:

D. TAB Review:  Instruct Nanuet Union Free School District's personnel for minimum 2 hours, after 
completion of TAB, on the following:
1. Review final TAB report, explaining the layout and meanings of each data type.
2. Discuss any outstanding deficient items in control, ducting or design that may affect the 

proper delivery of air or water.
3. Identify and discuss any terminal units, duct runs, diffusers, coils, fans and pumps that are 

close to or are not meeting their design capacity.
4. Discuss any temporary settings and steps to finalize them for any areas that are not finished.
5. Other salient information that may be useful for facility operations, relative to TAB.

E. HVAC Control System Training:  Perform training in at least three phases:
1. Phase 1 - Basic Control System:  Provide minimum of 4 hours of actual training on the control 

system itself.  Upon completion of training, each attendee, using appropriate documentation, 
should be able to perform elementary operations and describe general hardware architecture 
and functionality of the system.
a. This training may be held on-site or at the manufacturer's facility.  
b. If held off-site, the training may occur prior to final completion of the system installation.
c. For off-site training, Contractor shall pay expenses of up to two attendees.

2. Phase 2 - Integrating with HVAC Systems:  Provide minimum of 4 hours of on-site, hands-on 
training after completion of Functional Testing.  Include instruction on:
a. The specific hardware configuration of installed systems in this facility and specific 

instruction for operating the installed system, including interfaces with other systems, if 
any.
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b. Security levels, alarms, system start-up, shut-down, power outage and restart routines, 
changing setpoints and alarms and other typical changed parameters, overrides, freeze 
protection, manual operation of equipment, optional control strategies that can be 
considered, energy savings strategies and set points that if changed will adversely affect 
energy consumption, energy accounting, procedures for obtaining vendor assistance, 
etc.

c. Trend logging and monitoring features (values, change of state, totalization, etc.), 
including setting up, executing, downloading, viewing both tabular and graphically and 
printing trends; provide practice in setting up trend logging and monitoring during training 
session.

d. Every display screen, allowing time for questions.
e. Point database entry and modifications.

3. Phase 3 - Post-Occupancy:  Six months after occupancy conduct minimum of 2 hours of 
training.  Tailor training session to questions and topics solicited beforehand from Nanuet 
Union Free School District.  Also be prepared to address topics brought up and answer 
questions concerning operation of  the system.

F. Provide the services of manufacturer representatives to assist instructors where necessary.
G. Provide the services of the HVAC controls instructor at other training sessions, when requested, to 

discuss the interaction of the controls system as it relates to the equipment being discussed.

END OF SECTION 23 08 00
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SECTION 23 09 23 - DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1  GENERAL

1.1 SCOPE OF WORK
A. General:

1. The existing School District's DDC is manufactured by Siemens Industry, Inc, which is the 
building's certified temperature control system.  The products, control equipment, software, 
hardware, programming, graphics, wiring and conduit specified in this section shall be provided 
by Siemens Industry, Inc, 8 Fernwood Road, Florham Park, NJ 07932.  All control system 
requirements specified in this section shall connect to the existing Siemens Industries, Inc. 
network system that exists on the Nanuet Union Free School District campus.

2. The work of this section shall include the furnishing and installing of a complete Building 
Management System (BMS). The BMS shall be an extension of the existing Siemens Apogee 
Automation System at Nanuet Schools.  Building Operating Personnel shall utilize existing 
Desigo workstation software to schedule and control the HVAC equipment.  All controllers, 
sensors, and end devices shall match existing site DDC equipment as furnished by Siemens 
Industry, Inc.  APOGEE Product Line.  Siemens Industry, Inc. 8 Fernwood Road, Florham 
Park, NJ.

3. The entire system shall be computer driven and shall employ Direct Digital Control (DDC) 
processes for energy management, equipment monitoring and control, utilizing open 
communications capabilities as herein specified.

4. The Building Automation System (BAS) manufacturer’s local corporate branch office shall 
furnish and install a fully integrated building automation system, incorporating direct digital 
control (DDC) for energy management, equipment monitoring and control, and subsystems 
with open communications capabilities as herein specified. To ensure the highest quality of 
long-term service, the use of an independent distributor, non-corporate branch office is not 
permissible.

5. Actuators for valves and dampers shall be electric.
6. Analog Outputs: All analog outputs referenced in the specifications or on the drawings shall be 

true modulating control signals activating devices with spring return features so that the end 
device fails into the normal position as described or indicated. Floating point type control 
accomplished by power-open and power-close signals using multiple digital outputs or pulse 
width modulation shall not be acceptable except for devices in which the sequences or the 
drawings specifically identify floating point operation.  All devices indicated with normally open 
(NO) or normally closed (NC) positions shall feature spring return to the normal position upon 
loss of power or failure of signal.

7. Provide operator training to the Nanuet Union Free School District as described in Section 3.
8. Provide installation and calibration, supervision, adjustments, and fine tuning necessary for 

complete and fully operational system.
9. The Temperature Control Contractor shall furnish and wire all control valves, motorized 

dampers, air flow measuring stations, pressure sensors (duct, piping), temperature sensors 
(wall, duct, piping) shown on the drawings and included in this section. The mechanical 
contractor shall install all control valves, motorized dampers, temperature sensing piping wells 
for immersion temperature sensors, piping pressure taps, airflow measuring stations and all 
other related temperature control equipment installed within ductwork and piping systems.
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1.2 DDC SYSTEM DESCRIPTION
A. The entire Energy Management and Control System (EMCS) shall be comprised of a network of 

interoperable, stand-alone digital controllers communicating on an open protocol communication 
network.  All information from the EMCS shall be available to local computers within the building via 
local Intranet and to remote computers or from multiple facilities via the Internet.  The EMCS shall be 
capable of communicating to third party systems such as HVAC, lighting, energy metering, power 
management, clock displays, security, access control, fire-life safety systems and other building 
management related devices with open, interoperable communication capabilities.

B. All labor, material, equipment and software not specifically referred to herein or on the plans, that are 
required to meet the functional intent of this specification, shall be provided without additional cost to 
the Owner.

C. The intent of this specification is to provide open protocol field mounted Direct Digital controls.  Open 
protocol, fully programmable, DDC controllers for each piece of mechanical equipment being 
controlled are mandatory.  Controls that are “packaged” and supplied by the manufacturer are not 
acceptable.  All systems as described in the sequence of operation shall be shown via dynamic Web 
based graphics with all pertinent system alarms for proper operation and maintenance.

D. Provide DDC controllers and all required field devices, sensors, and actuators, as specified herein, 
required for a complete and operating extension to the existing Apogee DDC System for the 
following equipment:
1. Integration to Make-Up Air Unit (MAU)/Rooftop Unit (RTU) manufacturers furnished BACnet 

MS/TP compatible controls
2. Field Installation of RTU controls
3. Controls for VAV terminal units, heating coils, hydronic radiant panels, dust collection systems, 

multi-zone and single zone heat pump systems, exhaust fans, unit ventilators
4. Representative Siemens zone temperature sensors as shown on the drawings
5. Integration into existing Insight Graphical Operators Workstation

E. To ensure installation of a product of the highest quality, the BAS manufacturer must be UL 
registered and ISO 9001:2000 registered under Automatic Controls for Regulating Commercial 
Environments and Appliances for The Design and Manufacture of Environmental Controls and 
Energy Management Products and ISO 14001:1996 Registered as an Energy Management System. 
Proof of ISO 9001:2000 and ISO 14001:1996 registration must be submitted prior to bid.  Quality 
Management System Manual detailing the BAS manufacturer’s ISO registered Quality Management 
System must be submitted with the manufacturer’s submittal.

F. The installation of the control system shall be performed by the controls manufacturer’s corporate 
branch office with the shop drawings, flow diagrams, bill of materials, component designation or 
identification number and sequence of operation all bearing the name of the manufacturer.

G. All materials and equipment used shall be standard components, regularly manufactured for this 
and/or other systems and not custom designed specially for this project. All systems and 
components shall have been thoroughly tested and proven in actual use for at least two years.

H. BAS manufacturer shall be responsible for all BAS and Temperature Control wiring for a complete 
and operable system.  All wiring shall be done in accordance with all local and national codes. 
Systems shall be complete in all respects including thermostats, valves, dampers, relays, wiring, 
conduit, etc. to provide the functions described, regardless of whether or not thermostats, relays, 
etc., are specifically mentioned.

I. System Architecture:
1. Provide a twisted pair for DDC system communication with BACNet protocol between 

intelligent devices and controllers. All communications wiring shall be plenum rated.
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2. Provide programming for graphical display of all contract control systems on the existing head 
end.

1.3 CONTROL DIAGRAMS AND POINT SCHEDULES
A. The performance sequences described are provided to supplement the temperature control 

diagrams and point schedules as shown on the contract drawings. Where individual points are 
described in the diagrams and/or point schedules but are not required to meet the sequences 
specified, the points shall be included in the system as indicated on the drawings. All points shown 
on the drawings shall be provided whether or not they are required for the sequences. Additionally, 
provide all points which are required to meet the specified sequences, whether or not they are 
specifically identified on either the diagrams or the point schedules. The diagrams and point 
schedules are provided to enhance document clarity, and are not to be utilized to limit the hardware 
utilized in engineering the temperature control.

1.4 MANUFACTURER'S RECOMMENDATIONS
A. Where this specification does not describe installation procedures, or other equipment required to be 

in accordance with the recommendations of the manufacturer of the control system, provide those 
procedures and equipment without additional cost to the Owner as if it was explicitly specified in this 
contract. The contractor shall provide a complete and operable system which meets the 
recommendations of the equipment manufacturers.

1.5 REFERENCES
A. NFPA 70 - National Electrical Code; National Fire Protection Association; 2005.
B. UL-916 Energy Management Systems
C. ULC, UL Canadian Standards Association
D. FCC, Part 15, Subpart J, Class A Computing Devices

1.6 SUBMITTALS
A. Product Data:  Provide data for each system component and software module.
B. Shop Drawings:

1. Indicate trunk cable schematic showing programmable control unit locations, and trunk data 
conductors.

2. List connected data points, including connected control unit and input device.
3. Indicate system graphics indicating monitored systems, data (connected and calculated) point 

addresses, and operator notations.  
4. Show system configuration with peripheral devices, batteries, power supplies, diagrams, 

modems, and interconnections.
5. Indicate description and sequence of operation of operating, user, and application software.
6. Provide a complete point schedule demonstrating compliance with the point schedules 

included in the contract documents. Schedule format shall be such as to easily confirm that all 
the scheduled points are being provided.

7. Provide a copy of all proposed system graphics.
8. Schematics, sequences and flow diagrams.
9. Revised BAS architecture diagram indicating the new equipment.
10. Equipment data cut sheets
11. System schematics, including:

a. sequence of operations
b. point names
c. point addresses
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d. interface wiring diagrams
e. panel layouts
f. system riser diagrams

12. Points schedule for each real point in the BAS, including: Tag, Point Type, System Name and 
Display Units.

13. Samples of Graphic Display screen types and associated menu penetrations to show hierarchy 
and functional interrelationships.

14. Detailed Bill of Material list for each Node, identifying quantity, part number, description, and 
optional features.

15. Control Damper Schedule including a separate line for each damper and a column for each of 
the damper attributes, including: Code Number, Fail Position, Damper Type, Damper Operator, 
Blade Type, Bearing Type, Seals, Duct Size, Damper Size, Mounting, and Actuator Type.

16. Control Valve Schedules including a separate line for each valve and a column for each of the 
valve attributes: Code Number, Configuration, Fail Position, Pipe Size, Valve Size, Body 
Configuration, Close off Pressure, Capacity, Valve CV, Calculated CV, Design Pressure, 
Actual Pressure, and Actuator Type.

17. Room schedue including a separate line for each variable air volume terminal unit indicating 
maximum airflow, minimum airflow, minimum ventilation rate, and heating coil flow rate (where 
scheduled).

18. Details of all BAS interfaces and connections to the work of other trades.
19. Product data sheets for all products including software.
20. Training provided, including outlines for each session.

C. Manufacturer's Instructions:  Indicate manufacturer's installation instructions for all manufactured 
components.

D. Project Record Documents:  Record actual locations of control components, including control units, 
thermostats, and sensors.
1. Revise shop drawings to reflect actual installation and operating sequences.
2. Include submittals data in final "Record Documents" form.

E. Operation and Maintenance Data:
1. Include interconnection wiring diagrams complete field installed systems with identified and 

numbered, system components and devices.
2. Include keyboard illustrations and step-by-step procedures indexed for each operator function.
3. Include inspection period, cleaning methods, cleaning materials recommended, and calibration 

tolerances.

1.7 QUALITY ASSURANCE
A. Single Source Responsibility: The contractor shall be fully responsible for the proper operation of all 

control systems, including, but not limited to sensors and controls, and peripheral devices. After the 
installation, the contractor shall be responsible for the calibration of the system. The control system 
manufacturer shall be fully responsible for providing and loading the specified software packages, to 
include the loading of all necessary operational parameters. Any debugging of software problems 
shall be performed solely by the control system manufacturer.

B. Electrical Work and Safety Requirements:
1. Electrical work shall be in strict accordance with applicable NFPA, ANSI and UL requirements. 

Fully enclose or properly guard electrical wiring, terminal blocks and other high voltage 
contacts and mark to prevent accidental injury to personnel.

2. All wiring associated with and required by the control system (including power circuits as 
indicated on the drawings) shall be the responsibility of the contractor.
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3. Comply with all the latest federal, state and local rules, regulations, ordinances having 
jurisdiction over this work, including OSHA requirements. These codes and standards shall 
supersede the specifications and drawings. All work under this contract shall be in accordance 
with the latest editions of the National Electrical Code (NEC) and the electric codes in the 
locale in which the work is being performed.

4. The term "wiring" shall be construed to include furnishing of wire, conduit, miscellaneous 
materials and labor as required for mounting and connecting electrical control devices, and 
providing electrical interlocks between equipment. Low voltage sensor wiring shall be installed 
per NEC and local codes.

C. Perform work in accordance with NFPA 70 and NFPA 90A.
D. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc., 

as suitable for the purpose specified and indicated.
E. The BAS system components shall match existing system components.
F. The BAS system shall be designed and installed, commissioned and serviced by manufacturer 

employed, factory trained personnel. Manufacturer shall have an in-place support facility within 30 
miles of the site with technical staff, spare parts inventory and necessary test and diagnostic 
equipment. Distributors or licensed installing contractors are not acceptable.

G. The manufacturer shall provide on site, experienced project manager for this work, responsible for 
direct supervision of the design, installation, start up and commissioning of the B.M.S.

H. Materials and equipment shall be the catalogued products of manufacturers regularly engaged in 
production and installation of automatic temperature control systems and shall be manufacturer's 
latest standard design that complies with the specification requirements.

I. All BAS peer-to-peer network controllers, central system controllers and local user displays shall be 
UL Listed under Standard UL 916, category PAZX; Standard ULC C100, category UUKL7; and 
under Standard UL 864, categories UUKL, UDTZ, and QVAX. and be so listed at the time of bid. All 
floor level controllers shall comply, at a minimum, with UL Standard UL 91 6category PAZX; 
Standard UL 864, categories UDTZ, and QVAX. and be so listed at the time of Bid.

J. DDC peer-to-peer controllers shall be compliant with the European EMC Directive, Standards EN 
50081-2 and EN 50082-2, at the Industrial Levels. Additionally the equipment shall be compliant with 
the European LVD Directive and bear the CE mark in order to show compliance to both Directives.

K. All electronic equipment shall conform to the requirements of FCC Regulation, Part 15, Governing 
Radio Frequency Electromagnetic Interference and be so labeled.

L. The manufacturer of the building automation system shall provide documentation supporting 
compliance with ISO-9002 (Model for Quality Assurance in Production, Installation, and Servicing) 
and ISO-140001 (The application of well-accepted business management principles to the 
environment). The intent of this specification requirement is to ensure that the products from the 
manufacturer are delivered through a Quality System and Framework that will assure consistency in 
the products delivered for this project.

M. This system shall have a documented history of compatibility by design for a minimum of 15 years. 
Future compatibility shall be supported for no less than 10 years. Compatibility shall be defined as 
the ability to upgrade existing field panels to current level of technology, and extend new field panels 
on a previously installed network.

N. Compatibility shall be defined as the ability for any existing field panel microprocessor to be 
connected and directly communicate with new field panels without bridges, routers or protocol 
converters.
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1.8 SYSTEM PERFORMANCE
A. Performance Standards. System shall conform to the following minimum standards over network 

connections. Systems shall be tested using manufacturer's recommended hardware and software 
for operator workstation (server and browser for web-based systems).
1. Graphic Display. A graphic with 20 dynamic points shall display with current data within 10 sec.
2. Graphic Refresh. A graphic with 20 dynamic points shall update with current data within 8 sec. 

and shall automatically refresh every 15 sec.
3. Multiple Alarm Annunciations. Each workstation on the network shall receive alarms within 5 

sec of other workstations.

1.9 DELIVERY, STORAGE AND HANDLING
A. Provide factory-shipping cartons for each piece of equipment and control device.  Maintain cartons 

through shipping, storage, and handling as required to prevent equipment damage.  Store 
equipment and materials inside and protected from weather.

1.10 SPECIFICATION NOMENCLATURE
A. Acronyms used in this specification are as follows:

1. BAS Building Automation System
2. EMCS Energy Management and Control System
3. DDC Direct Digital Control
4. NAC Network Area Controller
5. IBCI nteroperable BACNet Controller
6. ASC Application Specific Controller
7. FUI Full User Interface
8. BUI Browser User Interface
9. POT Portable Operator’s Terminal
10. PMI Power Measurement Interface
11. LAN Local Area Network
12. WAN Wide Area Network
13. OOT Object Oriented Technology
14. PICS Product Interoperability Compliance Statement

PART 2  PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS
A. Siemens Industry, Inc.  APOGEE Product Line, Installed by the Corporate Branch Office Only, 8 

Fernwood Road, Florham Park, NJ.  Contact: Bert Vecchiarelli, 973 396-4159, 
bert.vecchiarelli@siemens.com

2.2 MATERIALS
A. All products used in this project installation shall be new and currently manufactured and shall have 

been applied in similar installations. Do not use this installation as a product test site unless explicitly 
approved in writing by Owner or Owner's representative. Spare parts shall be available for at least 
five years after completion of this contract.
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2.3 DDC CONTROLLER FLOOR LEVEL NETWORK
A. This level communication shall support a family of application specific controllers and shall 

communicate with the peer to peer network through DDC Controllers for transmission of global data.

2.4 NETWORKED PRIMARY DDC CONTROLLERS
A. The Networked Primary DDC Controllers shall reside on the Building Level Network and 

communicate on a peer to peer basis.
B. Networked Primary DDC Controllers which require different programming languages or tools on a 

network are not acceptable.
C. Networked Primary DDC Controllers which do not meet the functions specified in Section 2.4.1 and 

Section 2.5 are not acceptable
D. Acceptable DDC Controllers Include:

1. Siemens Industry, inc.: Apogee: PXM, PXC.
2. DDC controllers listed will be deemed acceptable only if DDC controllers meet the performance 

criteria and functionality specified herein.

2.5 NETWORKED PRIMARY DDC CONTROLLERS
A. Networked Primary DDC Controllers shall be, at minimum, a 32-bit stand-alone, multi tasking, multi 

user, real time digital control processors consisting of modular hardware with plug in enclosed 
processors.

B. Each Primary Controller shall house a minimum of 16 MB RAM and 8 MB Flash ROM memory to 
support its own operating system and databases, including:
1. Control processes
2. Energy management applications
3. Alarm management applications including custom alarm messages for each level alarm for 

each point in the system.
4. Historical/trend data for points specified
5. Maintenance support applications
6. Custom processes
7. Operator I/O
8. Remote communications

C. Networked Primary DDC Controllers shall provide a RS 232C serial data communication port for 
operation of operator I/O devices such as industry standard printers, operator terminals, modems 
and portable laptop operator's terminals.

D. Networked Primary DDC Controllers shall provide local LED status indication for each digital input 
and output for constant, up to date verification of all point conditions without the need for an operator 
I/O device.

E. Each Networked Primary DDC Controller shall continuously perform self diagnostics, communication 
diagnosis and diagnosis of all components.  The HVAC Mechanical Equipment Primary Controller 
shall provide both local and remote annunciation of any detected component failures, low battery 
conditions or repeated failure to establish communication.

F. If indicated in the point I/O schedule, the operator shall have the ability to manually override 
automatic or centrally executed commands at the Networked Primary DDC Controller via local, point 
discrete, on board hand/off/auto operator override switches for digital control type points and gradual 
switches for analog control type points.
1. Switches shall be mounted either within the Networked Primary DDC Controllers key accessed 

enclosure, or externally mounted with each switch keyed to prevent unauthorized overrides.
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2. Networked Primary DDC Controllers shall monitor the status of all overrides and inform the 
operator that automatic control has been inhibited.  DDC Controllers shall also collect override 
activity information for reports.

G. Isolation shall be provided at all peer to peer network terminations, as well as all field point 
terminations to suppress induced voltage transients consistent with:
1. RF-Conducted Immunity (RFCI) per ENV 50141 (IEC 1000-4-6) at 3 V
2. Electro Static Discharge (ESD) Immunity per EN 61000-4-2 (IEC 1000-4-2) at 8 kV air 

discharge, 4 kV contact
3. Electrical Fast Transient (EFT) per EN 61000-4-4 (IEC 1000-4-4) at 500 V signal, 1 kV power
4. Output Circuit Transients per UL 864 (2,400V, 10A, 1.2 Joule max) Isolation shall be provided 

at all peer to peer panel's AC input terminals to suppress induced voltage transients consistent 
with:
a. IEEE Standard 587 1980
b. UL 864 Supply Line Transients
c. Voltage Sags, Surge, and Dropout per EN 61000-4-11 (EN 1000-4-11)

H. In the event of the loss of normal power, there shall be an orderly shutdown of all Networked Primary 
DDC Controllers to prevent the loss of database or operating system software.  Non volatile memory 
shall be incorporated for all critical controller configuration data and battery backup shall be provided 
to support the real time clock and all volatile memory for a minimum of 72 hours.

2.6 NETWORKED PRIMARY DDC CONTROLLER RESIDENT SOFTWARE FEATURES
A. General:

1. The software programs specified in this Section shall be provided as an integral part of 
Networked Primary DDC Controllers and shall not be dependent upon any higher level 
computer for execution.

2. All points shall be identified by up to 30 character point name and 16 character point 
descriptor. The same names shall be used at the PC workstation.

3. All digital points shall have user defined two-state status indication (descriptors with minimum 
of 8 characters allowed per state (i.e. summer/winter)).

B. Control Software Description:
1. The Networked Primary DDC Controllers shall have the ability to perform the following pre 

tested control algorithms:
a. Two position control
b. Proportional control
c. Proportional plus integral control
d. Proportional, integral, plus derivative control
e. Automatic tuning of control loops
f. Model Free Adaptive Control

2.7 FLOOR LEVEL NETWORK APPLICATION SPECIFIC CONTROLLERS (ASC)
A. Each DDC Controller shall be able to extend its performance and capacity through the use of remote 

application specific controllers (ASCs) through Floor Level LAN Device Networks.
B. Each ASC shall operate as a stand-alone controller capable of performing its specified control 

responsibilities independently of other controllers in the network.  Each ASC shall be a 
microprocessor based, multi tasking, real time digital control processor.  Each ASC shall be capable 
of control of the terminal device independent of the manufacturer of the terminal device.

C. Terminal Equipment Controllers:
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1. Controllers shall include all point inputs and outputs necessary to perform the specified control 
sequences. Analog outputs shall be 0-10v, allowing for interface to a variety of modulating 
actuators.

2. All controller sequences and operation shall provide closed loop control of the intended 
application.  Closing control loops over the FLN, BLN or MLN is not acceptable

3. Wireless FLN communications and Wireless Room sensors are acceptable with the 
requirement that MESH technology is utilized and the anticipated sensor battery life exceeds 
(4) years.

2.8 PERSONAL COMPUTER OPERATOR WORKSTATION HARDWARE
A. The existing Insight Server and Workstation Architecture Hardware shall remain and be used as the 

interface into new BAS equipment furnished in this project.

2.9 WORKSTATION OPERATOR INTERFACE (EXISTING TO BE RE-USED)
A. The existing operator interface, Apogee Building Automation System Software, shall be modified to 

include additional graphics, schedules, trend reports, alarm definitions required for the Work.
B. Basic Interface Description

1. Operator workstation interface software shall minimize operator training through the use of 
user-friendly and interactive graphical applications, 30-character English language point 
identification, on-line help, and industry standard Windows application software.  Interface 
software shall simultaneously communicate with and share data between any combination of 
dedicated, modem autodial, and Ethernet-connected building level networks. The software 
shall provide, as a minimum, the following functionality:
a. Real-time graphical viewing and control of the BAS environment
b. Reporting
c. Scheduling and override of building operations
d. Collection and analysis of historical data
e. Point database editing, storage and downloading of controller databases.
f. Utility for combining points into logical Point Groups.  The Point Groups shall then be 

manipulated in Graphics, trend graphs and reports in order to streamline the navigation 
and usability of the system

g. Alarm reporting, routing, messaging, and acknowledgment
h. “Collapsible tree,” dynamic system architecture diagram application:

1) Showing the real-time status and definition details of all workstations and devices on 
a management level network.

2) Showing the real-time status and definition details of all DDC and HVAC Mechanical 
Controllers at the building level.

3) Showing the status and definition details of all field-level application controllers.
i. Definition and construction of dynamic color graphic displays.
j. Online, context-sensitive help, including an index, glossary of terms, and the capability to 

search help via keyword or phrase.
k. On-screen access to User Documentation, via online help or PDF-format electronic file.
l. Automatic database backup at the workstation for database changes initiated at DDC 

Controller operator interface terminals
1) Backups shall produce a configuration file that contains pertinent details regarding 

the specific backup. This log file shall be created each time a backup is run and be 
stored in the backup directory.

2) Restore dialog box shall list detailed information to facilitate the restore of the correct 
database.
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3) Ability to restore selected components of a backup.
4) Delete old backup directories automatically or individually from a detailed list.

m. Transfer trend data to 3rd party spreadsheet software
2. Provide a graphical user interface that shall minimize the use of keyboard through the use of a 

mouse or similar pointing device, with a "point and click" approach to menu selection and a 
“drag and drop” approach to inter-application navigation.  Selection of applications within the 
workstation software shall be via a graphical toolbar menu – the application toolbar menu shall 
have the option to be located in a docked position on any of the four sides of the visible 
desktop space on the workstation display monitor, and the option to automatically hide itself 
from the visible monitor workspace when not being actively manipulated by the user.

3. Operator-specific password access protection shall be provided to allow the 
administrator/manager to limit users’ workstation control, display and data base manipulation 
capabilities as deemed appropriate for each user, based upon an assigned password. 
Operator privileges shall "follow" the operator to any workstation logged onto (up to 999 user 
accounts shall be supported).  The administrator/manager shall be able to grant discrete levels 
of access and privileges, per user, for each point, graphic, report, schedule, and BAS 
workstation application.  And each BAS workstation user account shall use a Windows user 
account as a foundation.

4. Dynamic Color Graphics application shall include the following:
a. Shall include graphic editing and modifying capabilities
b. A library of standard control application graphics and symbols must be included
c. Must be able to command points directly off graphics application
d. Navigation through various graphic screens shall be optionally achieved through a 

hierarchical “tree” structure or view recently opened graphics through a backward and 
forward paging.

e. Graphics viewing shall include zoom capabilities
f. Graphics shall automatically display the HAND status of points that have been overridden 

by a field HAND switch, for points that have been designed to provide a field HAND 
override capability.

5. Scheduling and override
a. Provide a calendar type format for simplification of time and date scheduling and 

overrides of building operations.  Schedule definitions reside in the PC workstation, DDC 
Controller, and HVAC Mechanical Equipment Controller to ensure time equipment 
scheduling when PC is off-line -- PC is not required to execute time scheduling. Provide 
override access through menu selection, graphical mouse action or function key.  Provide 
the following capabilities as a minimum:
1) Weekly schedules
2) Zone schedules
3) Event schedules – an event consists of logical combinations of equipment and/or 

zones
4) Ability to schedule for a minimum of up to 365 days in advance

C. Dynamic Color Graphic Displays
1. Floor plan graphics shall contain dynamic data indicating zone indoor air quality conditions 

including zone temperatures.
2. Provide graphic summary screens such that status of all air handling equipment, rooftop units, 

make-up air units, including supply temperature, alarms, fan status is displayed on one screen.  
Links are contained from summary screen to individual equipment.

3. Provide floor plan graphic sheet for the roof of the High School, Miller Elementary School and 
Barr Middle School showing all equipment connected to the DDC system with links to the 
equipment on the roof floor plan graphic.
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4. Provide a graphic summary sheet for each Supply VAV terminal unit box and each exhaust 
EVAV terminal unit box including the points connected to the DDC system.

D. System Configuration & Definition
1. A “Collapsible tree” dynamic system architecture diagram/display application of the site-specific 

BAS architecture showing status of controllers, PC workstations and networks shall be 
provided.  This application shall include the ability to add and configure workstations, DDC 
Controllers or HVAC Mechanical Equipment controllers, as well as 3rd-party integrated 
components.  Symbols/Icons representing the system architecture components shall be user-
configurable and customizable, and a library of customized icons representing 3rd-party 
integration solutions shall be included.  This application shall also include the functionality for 
real-time display, configuration and diagnostics of dial-up modems to DDC Controllers.

2. Network wide control strategies shall not be restricted to a single DDC Controller or HVAC 
Mechanical Equipment controller, but shall be able to include data from any and all other 
network panels to allow the development of Global control strategies.

3. Point database configuration shall be available to the user within a dedicated point database 
editor application included in the workstation software.  The editor shall allow the user to 
create, view existing, modify, copy, and delete points from the database.  The point editor shall 
also allow the user to configure the alarm management strategy for each point.  The editor 
shall provide the option for editing the point database in an online or offline mode with the DDC 
Controllers.

E. Alarm Management
1. Alarm Routing shall allow the user to send alarm notification to selected printers or workstation 

location(s) based on time of day, alarm severity, or point type.
2. Alarm Display shall have the ability to list & sort the alarms based on alarm status, point name, 

ascending or descending alarm time.
3. Directly from the Alarm Display, the user shall have the ability to acknowledge, silence the 

alarm sound, print, or erase each alarm.  The interface shall also have the option to inhibit the 
erasing of active acknowledged alarms, until they have returned to normal status.

4. Alarm messages shall be customizable for each point, or each alarm priority level, to display 
detailed instructions to the user regarding actions to take in the event of an alarm.

2.10 FIELD DEVICES
A. General

1. Specified in this section are the following hard-wired input/output devices connected to the 
Networked Primary DDC Controller or ASC.
a. Automatic Dampers
b. Electric Damper Actuators
c. Automatic Control Valves
d. Binary Temperature Devices
e. Temperature Sensors
f. Differential Pressure Switches
g. Relays
h. Current Switches

B. ELECTRIC DAMPER ACTUATORS
1. General

a. The actuator shall have mechanical or electronic stall protection to prevent damage to the 
actuator throughout the rotation of the actuator.

b. Where shown, for power-failure/safety applications, an internal mechanical, spring-return 
mechanism shall be built into the actuator housing. Alternatively, an 
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uninterruptible power supply (UPS) may be provided. On terminal unit valves actuators 
capacitor driven fail action is permitted.

c. Proportional actuators shall accept a 0 to 10 VDC or 4 to 20 mA control signal.
d. All 24 VAC/VDC actuators shall operate on Class 2 wiring
e. All actuators shall have an external manual gear release to allow manual positioning of 

the damper when the actuator is not powered. Spring-return actuators with more than 7 
Nm (60 in.-lb) torque capacity shall have a manual crank for this purpose.

f. Electric actuators for emergency generator damper control shall be rated for 350 degrees 
F. maximum operating temperature and capable to drive fully open and close within 15 
seconds.

C. AUTOMATIC CONTROL VALVES.
1. General:

a. Control valves shall be two-way or three-way type single seated globe type for two-
position or modulating service as shown. Valves shall meet ANSI Class IV leakage rating.

b. Body pressure rating and connection type construction shall conform to pipe, fitting and 
valve schedules. Where pressure and flow combinations exceed ratings for commercial 
valves and operators, industrial class valves and operators shall be provided.

c. Valve operators shall be of electric type.
d. The valves shall be quiet in operation and fail-safe in either normally open or normally 

closed position in the event of power failure.
e. Control valve operators shall be sized to close against a differential pressure equal to the 

design pump head plus 10 percent.
f. Provide valves 2" and smaller with screwed end bronze bodies and stainless-steel trim. 

Provide valves 2-1/2" and larger with flanged ends, cast iron body and stainless-steel trim.
D. BINARY TEMPERATURE DEVICES

1. Low-temperature safety thermostat:
a. Low-limit air stream thermostats shall be UL listed, vapor pressure type, with a sensing 

element of 20 ft. minimum length. Element shall respond to the lowest temperature 
sensed by any 1 ft. section. The low-limit thermostat shall be automatic reset, SPDT type.

E. TEMPERATURE SENSORS
1. Provide the following instrumentation as required by the monitoring, control and optimization 

functions.  All temperature sensors shall use platinum RTD elements only, nickel or silicon are 
not acceptable.

2. Room Temperature:
a. Temperature monitoring range +40/+90 F
b. Output signal Resistance
c. Installation adjustments none required
d. Calibration adjustments zero & span
e. Factory calibration point 70 deg F
f. Accuracy at calibration point +/-0.8 F

3. Duct (Single Point) Temperature:
a. Temperature monitoring range -40/240 F
b. Output signal Resistance
c. Installation adjustments none required
d. Calibration adjustments zero & span
e. Factory calibration point 70 deg F
f. Accuracy at calibration point +/-0.8 F
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4. Duct (Averaging) Temperature:
a. Temperature monitoring range -40/240 F
b. Output signal Resistance
c. Installation adjustments none required
d. Calibration adjustments zero & span
e. Factory calibration point 70 deg F
f. Accuracy at calibration point +/-0.8 F

F. TERMINAL UNIT SPACE SENSORS
1. Temperature sensor specifications with relative humidity signal output included - Wired:

a. As called for in the sequences of operations, provide temperature sensors with digital 
displays and space relative humidity sensing capability.

b. The sensing element for the space temperature sensor must be IC-based and provide the 
following.
1) Digitally communicating with the Application Specific Controller.
2) Mountable to and fully covering a 2 x 4 electrical junction box without the need for an 

adapter wall plate.
3) IC Element Accuracy: +/- 0.9°F
4) Operating Range: 55 to 95°F
5) Setpoint Adjustment Range: User limiting to +/- 2 degrees F, selectable range 

between 55 and 95°F
6) Display of temperature setpoint with numerical temperature values
7) Display of temperature setpoint graphically, with a visual Hotter/Colder setpoint 

indication
8) Calibration: Single point, field adjustable at the space sensor to +/- 5°F
9) Installation: Up to 100 ft. from controller
10) Auxiliary Communications Port: included
11) Local OLED Temperature Display: included
12) Display of Temperature to one decimal place
13) Temperature Setpoint Adjustment included (between 68 and 72 degrees F for 

heating and between 74 and 79 degrees F for cooling)
14) Occupancy Override Function: included (provide 3 hour timed override capability)
15) Relative Humidity measuring range: 0 to 100%
16) Relative Humidity signal output: 0 to 10 VDC or 0 to 20 mA.
17) Siemens model QFA2060D or equal with LCD display

c. Auxiliary Communication Port. Each room temperature sensor shall include a terminal 
jack integral to the sensor assembly. The terminal jack shall be used to connect a portable 
operator's terminal to control and monitor all hardware and software points associated 
with the controller. RS-232 communications port shall allow the operator to query and 
modify operating parameters of the local room terminal unit from the portable operator’s 
terminal.

d. Provide labeling for all terminal blocks, wire ends at terminations and BAS system panel 
devices.

2. Provide the following options:
a. Setpoint Adjustment. The setpoint adjustment function shall allow for modification of the 

temperature by the building operators. Setpoint adjustment may be locked out, 
overridden, or limited as to time or temperature through software by an authorized 
operator at any central workstation, Building Controller, room sensor two-line display, or 
via the portable operator's terminal.

b. Override Switch. An override button on each temperature sensor shall initiate override of 
the night setback mode to normal (day) operation when activated by the 
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occupant and enabled by building operators. The override shall be limited to three (3) 
hours (adjustable.) The override function may be locked out, overridden, or limited 
through software by an authorized operator at the operator interface, Building Controller, 
room sensor two-line display or via the portable operator's terminal.

c. Space Combination Temperature and Humidity Sensors. Each controller performing 
space temperature control shall be provided with a matching room temperature sensor, 
which also includes the ability to measure humidity for either monitoring or control 
purposes. The combination temperature and humidity sensors shall have the same 
appearance as the space temperature sensors. Humidity elements shall measure relative 
humidity with a +/- 3% accuracy over the range of 0 to 95% relative humidity. Humidity 
element shall be an IC (integrated circuit) sensing element. Humidity sensing elements 
shall be removable and field replaceable if needed.

G. DIFFERENTIAL PRESSURE SWITCHES.
1. Air Differential Pressure Switch

a. Differential pressure switches shall be diaphragm type, with die-cast aluminum housing 
and adjustable set point.  Switch rating shall be a minimum 5 amps at 120 VAC.  Switches 
shall be SPDT and be used for fan status as specified in the point schedule. Switch 
pressure range shall be suited for application.  (e.g. filter 0-2.0", fan status 0-5.0", etc.)

H. RELAYS.
1. Control relays shall be UL listed plug-in type with dust cover and LED “energized” indicator. 

Contact rating, configuration, and coil voltage shall be suitable for application.
2. Time delay relays shall be UL listed solid-state plug-in type with adjustable time delay. Delay 

shall be adjustable ±200% (minimum) from set point shown on plans. Contact rating, 
configuration, and coil voltage shall be suitable for application. Provide NEMA 1 enclosure 
when not installed in local control panel.

I. CURRENT SWITCHES.
1. Current-operated switches shall be self-powered, solid-state with adjustable trip current. The 

switches shall be selected to match the current of the application and output requirements of 
the DDC system.

2.11 AIRFLOW MEASURING DEVICES
A. Fan Array Measuring Devices:

1. Airflow Measurement Devices (AMD) with Temperature Output and Airflow Alarming Capability
2. General:

a. Provide one AMD for each measurement location provided on the plans, schedules and/or 
control diagrams to determine the average airflow rate and temperature of each fan at 
each measurement location.

b. Each AMD shall be provided with a microprocessor-based transmitter and one or more 
sensor probes.

c. Devices that have electronic signal processing components on or in the sensor probe are 
not acceptable.

d. Airflow measurement shall be field configurable to determine the average actual or 
standard mass airflow rate.

e. Actual airflow rate calculations shall have the capability of being corrected by the 
transmitter for altitudes other than sea level.

f. Temperature measurement shall be field configurable with velocity-weighted inlet average 
temperature as the default, or simple arithmetic inlet average air temperature.

3. Sensor Probes:
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a. Sensor probes shall consist of one sensor node mounted on a 304 stainless steel block 
with two adjustable zinc plated steel rods connected to 304 stainless steel pivoting 
mounting feet.

b. Sensor node internal wiring connections shall be sealed and protected from the elements 
and suitable for direct exposure to water.

c. Each sensor probe shall be provided with an integral, FEP jacket, plenum rated 
CMP/CL2P, UL/cUL Listed cable rated for exposures from -67°F to 392 °F (-55° C to 200° 
C) and continuous and direct UV exposure.

d. Plenum rated PVC jacket cables are not acceptable.
e. Each sensor probe cable shall be provided with a connector plug with gold plated pins for 

connection to the transmitter.
f. Sensor node airflow and temperature calibration data shall be stored in a serial memory 

chip in the cable connecting plug and not require matching or adjustments to the 
transmitter in the field.

g. Each sensor node shall be provided with two bead-in-glass, hermetically sealed 
thermistors potted in a marine grade waterproof epoxy with sensor housings constructed 
of glass-filled polypropylene.  Upon request, the manufacture shall provide a written 
independent laboratory test result of 100% survival rate in a 30 day saltwater and acid 
vapor test.

h. Devices that use epoxy or glass encapsulated chip thermistors are not acceptable.
i. Devices with exposed leads are not acceptable.
j. Each thermistor shall be individually calibrated at a minimum of 3 temperatures to NIST-

traceable temperature standards.
k. Each sensor node shall be individually calibrated at 16 measurement points to airflow 

standards directly calibrated at NIST to the NIST Laser Doppler Anemometer (LDA) 
primary velocity standard and have an accuracy of ±2% of reading over the entire 
calibrated airflow range of 0 to 10,000 FPM (50.8 m/s).

l. Upon request the manufacture shall submit for AMD approval a copy of the NIST report of 
calibration used for the reference standard used.

m. Devices calibrated against standards other than the NIST LDA or against NIST 
temperature standards only are not acceptable.

n. Accuracy shall include the combined uncertainty of the sensor nodes and transmitter.
o. Devices whose overall accuracy is based on individual accuracy specifications of the 

sensor probes and transmitter shall demonstrate compliance with this requirement over 
the entire operating range.

p. Each sensing node shall have a temperature accuracy of ±0.15° F (0.08° C) over an 
operating range of -20° F to 160° F (-28.9° C to 71.1° C) and humidity range of 0 to 100% 
RH.

q. The number of independent sensor nodes provided shall be as follows:
1) SWSI and DWDI fans: 2 probes x 1 sensor node/per probe in each fan inlet.
2) Fan Arrays (1 to 8 fans): 1 probe x 1 sensor node probe in each fan inlet.

4. Transmitter
a. A remotely located microprocessor-based transmitter shall be provided for each 

measurement location.
b. The transmitter shall be comprised of a main circuit board and interchangeable interface 

card.
c. All printed circuit board interconnects, edge fingers, and test points shall be gold plated.
d. All printed circuit boards shall be electroless nickel immersion gold (ENIG) plated.
e. All integrated circuitry shall be temperature rated as ‘industrial-grade’.  Submissions 

containing ‘commercial-grade’ integrated circuitry are not acceptable.
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f. The transmitter shall be capable of determining the airflow rate and temperature of each 
fan.
1) Separate integration buffers shall be provided for display airflow output, airflow 

signal output (analog and network) and individual sensor output (IR-interface).
g. The transmitter shall have startup firmware to facilitate setup of multiple fans and fan 

areas.
h. The transmitter shall be capable of providing a low and/or high airflow set point alarm.
i. The transmitter shall be capable of providing individual fan alarming on fan array 

configurations.
j. The transmitter shall be capable of identifying an AMD malfunction via the system status 

alarm and ignore any sensor node that is in a fault condition.
k. The transmitter shall be capable of field configuration, diagnostics and include Field 

Output Adjustment Wizard that allows for a one or two point field adjustment to factory 
calibration for installations that require adjustment.

l. The transmitter shall be provided with a 16-character, alpha-numeric, LCD display.
m. The transmitter shall be provided with two field selectable (0-5/0-10 VDC or 4-20mA), 

scalable, isolated and over-current protected analog output signals (AO1=airflow, 
AO2=temperature or alarm), in combination with:
1) one isolated RS-485 (field selectable BACnet MS/TP or Modbus RTU) network 

connection;
n. Analog signal capability shall include two output terminals: the first (AO1), shall provide 

the total airflow rate; while the second output (AO2) shall be field configurable to provide 
one of the following:
1) temperature
2) low and/or high airflow user-defined set point alarm
3) individual fan alarm; or
4) system status alarm

o. The transmitter shall also be available with a single isolated LonWorks Free Topology 
network interface.  Transmitters shall be available alternatively with one USB connection 
for thumb-drive data logging of sensor data.  Neither of these options shall include analog 
output signals.

p. Network communications RS 485 (BACnet MS/TP or Modbus RTU) shall provide: the 
average airflow rate, temperature, hi and/or low airflow set point alarm, system status 
alarm, individual sensor node airflow rates and individual sensor node temperatures.  
Individual node airflow rates and temperatures shall be available via the network with Lon.
1) The transmitter shall have an on-off power switch.  Isolation transformers shall not 

be required.
2) The transmitter shall be powered by 24 VAC (22.8 to 26.4 under load) @16 V-A 

maximum and use a switching power supply that is over-current and over-voltage 
protected.

3) The transmitter shall use a “watchdog” timer circuit to ensure automatic reset after 
power disruption, transients and brown-outs.

4) Each transmitter shall have an operating range of -20° F to 120° F (-28.9° C to 48.9° 
C) and humidity range of 5 to 95% RH.

5. Listings and Certifications
a. The AMD shall be UL/cUL 873 Listed as an assembly.
b. Devices claiming compliance with the UL Listing based on individual UL component listing 

are not acceptable.
6. All network-capable AMD models supplied with RS-485 interface and BACnet protocol shall be 

BTL Listed.
B. Small Duct Air Measuring Devices:
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1. Airflow Measurement Device (AMD) with Temperature Output and Integral Airflow Alarming
a. General

1) Provide one AMD with an integral airflow alarm for each measurement location 
provided on the plans, schedules and/or control diagrams to determine the average 
airflow rate and temperature at each measurement location.

2) Each AMD shall be provided with a remotely mounted microprocessor-based 
transmitter and one or two sensor probes.
(a) Devices that have electronic signal processing components in the sensor probe 

are not acceptable.
3) Airflow measurement shall determine the average actual airflow rate.
4) Temperature measurement shall determine the velocity weighted average 

temperature by factory default or the arithmetic average by manual field selection.
b. Sensor Probe Design

1) Sensor probes shall be constructed of 6063 extruded aluminum alloy tube.
2) Sensor probe mounting brackets shall be constructed of 304 stainless steel.
3) Probe internal wiring between the connecting cable and sensor nodes shall be Kynar 

coated copper.
(a) PVC jacketed internal wiring is not acceptable.

4) Probe internal wiring connections shall consist of solder joints and spot welds.
(a) Connectors of any type within the probe are not acceptable.
(b) Printed circuit boards within the probe are not acceptable.

5) Each sensor node shall be provided with two bead-in-glass, hermetically sealed 
thermistors potted in a marine grade waterproof epoxy.
(a) Devices that use epoxy or glass encapsulated chip thermistors are not 

acceptable.
6) Each thermistor shall be individually calibrated at a minimum of 3 temperatures to 

NIST-traceable temperature standards.
7) Each sensor node shall be calibrated to volumetric standards at a minimum of 7 

calibration points.
8) The number of independent sensor nodes provided shall be as follows:

(a) 4" diameter - 1 sensor node
(b) greater than 4" diameter up to 16" diameter - 2 sensor nodes

9) Probe to transmitter cables shall be FEP jacketed, plenum rated CMP/CL2P and 
UL/cUL Listed, -67° to 392° F (19.4° C to 200° C) and UV tolerant.  Cables shall 
include a terminal plug for connection to the remotely mounted transmitter.  PVC 
jacketed cables or PVC insulated conductors are not acceptable with ducted sensor 
probes.

c. Transmitter
1) An integral microprocessor-based transmitter shall be provided for each 

measurement location.
2) All printed circuit board interconnects and test points shall be gold plated.
3) All printed circuit boards shall be electroless nickel immersion gold (ENIG) plated.
4) All integrated circuitry shall be temperature rated as ‘industrial-grade’.  Submissions 

containing ‘commercial-grade’ integrated circuitry are not acceptable.
5) The transmitter shall be capable of determining the average actual airflow rate and 

temperature of the sensor nodes in the array.
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6) The transmitter shall be capable of identifying an AMD malfunction and ignore a 
sensor node that is in a fault condition, while simultaneously indicating a fault 
visually and over the network.

7) The transmitter shall be provided with one of the following:
(a) Two scalable, protected and field selectable analog output signals (0-5 / 1-5 

VDC or 0-10 / 2-10 VDC, choose one), or
(b) One non-isolated RS-485 network connection (field selectable BACnet MS/TP 

or Modbus RTU protocol). Provide individual 24 VAC transformers at each 
network transmitter requiring isolated RS-485 connection.

8) One analog output shall be airflow (AO1), while the second output (AO2) shall be 
configurable as average temperature (default), adjustable airflow alarm or system 
alarm.
(a) When the alarm is active, the alarm condition shall be indicated on the LCD 

display.
(b) Alarm reset shall be manual or automatic.
(c) Alarm set points shall be adjustable by type, tolerance, delay, disable/enable, 

and analog signal indication for AO2.
9) RS-485 network communications shall provide the average airflow rate, average 

temperature, system status alarm, Hi-Lo airflow alarm, individual sensor node airflow 
rates and individual sensor node temperatures.

10) Each transmitter shall provide one dry contact relay with onboard jumper to drive a 
remote LED.  The relay shall be rated for no less than 30 VDC or 24 VAC @ 3 amp 
max and user configurable as N.O. or N.C. during set up.

11) The transmitter shall have a built-in field adjustment wizard for one or two point 
output adjustments to the factory calibration, when required.

12) The transmitter shall be powered by 24 VAC (22.8 to 26.4 under load) @8 V-A.
13) The transmitter shall provide an integral LCD display for display of airflow, 

temperature and alarms; and a pushbutton user interface for configuration and 
diagnostics.

14) The transmitter shall be mounted in an environment protected from direct contact 
with water.

15) The transmitter shall independently process the airflow and temperature of each 
sensor node prior to averaging and output.

16) The transmitter shall use a “watchdog” timer circuit to ensure continuous operation in 
the event of brown-out and/or power failure.

d. Performance and calibration
1) Each sensing node shall have an airflow accuracy of ±3% of reading (typical) ±4% 

max. from 0 to 3,000 FPM (15.24 m/s) over a temperature range of 0° F to 160° F (-
18° to 71° C).  Airflow accuracy shall be maintained at lower operating temperatures 
of -20° F to 160° F (-29° C to 71° C) but the velocity range shall be limited to 0 - 
2,000 FPM (10.2 m/s).
(a) Accuracy shall include the combined uncertainty of the sensor nodes and 

transmitter.
(b) Devices whose overall performance at the host controller input terminals is the 

combined accuracy of the transmitter and sensor probes shall demonstrate that 
the total accuracy meets the performance requirements of this specification 
throughout the measurement range.

2) Each sensor node shall be factory calibrated at a minimum of 7 airflow rates 
including zero (still air), to to NIST Traceable standards.

3) Each thermistor shall be individually calibrated at a minimum of 3 temperatures to 
standards that are traceable to the National Institute of Standards and Technology 
(NIST).
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4) Each sensing node shall have a temperature accuracy of ± 0.15° F (± 0.08° C) over 
a calibrated range of -20° F to 160° F (-28.9° C to 71.1° C).

5) Minimum calibrated and operating temperature range for the sensor probes shall be 
-20° F to 160° F (-28.9° C to 71.1° C).

6) Operating temperature range for the transmitter shall be -20° F to 120° F (-28.9° C to 
48.9° C).

e. Listings and Certifications
1) The AMD shall be UL 60730-1 and 60730-2-9 Listed as an assembly and subscribed 

to the UL Follow-up Services.
(a) Devices claiming compliance with the UL Listing based on individual UL 

component listings are not acceptable.
C. Large Ducts and Intakes Air Measuring Devices:

1. Airflow Measurement Devices (AMD) with Temperature Output and Airflow Alarming Capability
a. General

1) Provide one AMD for each measurement location provided on the plans, schedules 
and/or control diagrams to determine the average airflow rate and temperature at 
each measurement location.

2) Each AMD shall be provided with a microprocessor-based transmitter and one or 
more sensor probes.
(a) Devices that have electronic signal processing components on or in the sensor 

probe are not acceptable.
3) Airflow measurement shall be field configurable to determine the average Actual or 

Standard mass airflow rate.
(a) Actual airflow rate calculations shall have the capability of being corrected by 

the transmitter for altitudes other than sea level.
4) Temperature measurement shall be field configurable with velocity weighted average 

as the default, or manual selection of arithmetic average temperature.
b. Sensor Probes

1) Sensor probes shall be constructed of gold anodized, 6063 aluminum alloy tube.
2) Sensor probe mounting brackets shall be constructed of 304 stainless steel.
3) Probe internal wiring between the connecting cable and sensor nodes shall be Kynar 

coated copper.
(a) PVC jacketed internal wiring is not acceptable.

4) Probe internal wiring connections shall consist of solder joints and spot welds.
(a) Internal wiring connections shall be sealed and protected from the elements. 

They shall be capable of direct exposure to water without affecting instrument 
operation.

(b) Connectors of any type within the probe are not acceptable.
(c) Printed circuit boards within the probe are not acceptable.

5) Each sensor probe shall be provided with an integral, FEP jacket, plenum rated 
CMP/CL2P, UL/cUL Listed cable rated for exposures from -67° F to 392° F (-55° C 
to 200° C) and continuous and direct UV exposure.
(a) Plenum rated PVC jacket cables are not acceptable.

6) Each sensor probe cable shall be provided with a connector plug with gold plated 
pins for connection to the transmitter.

7) Each sensor probe shall contain one or more independently wired sensing nodes.
8) Sensor node airflow and temperature calibration data shall be stored in a serial 

memory chip in the cable connecting plug and not require matching or adjustments 
to the transmitter in the field.
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9) Each sensor node shall be provided with two bead-in-glass, hermetically sealed 
thermistors potted in a marine grade waterproof epoxy with sensor housings 
constructed of glass-filled polypropylene. Upon request, the manufacture shall 
provide a written independent laboratory test result of 100% survival rate in a 30 day 
saltwater and acid vapor test.
(a) Devices that use epoxy or glass encapsulated chip thermistors are not 

acceptable.
(b) Devices with exposed leads are not acceptable.

10) Each thermistor shall be individually calibrated at a minimum of 3 temperatures to 
NIST-traceable temperature standards.

11) Each sensor node shall be individually calibrated at 16 measurement points to 
airflow standards directly calibrated at NIST to the NIST Laser Doppler Anemometer 
(LDA) primary velocity standard and have an accuracy of ±2% of reading over the 
entire calibrated airflow range of 0 to 5,000 FPM (25.4 m/s).
(a) Upon request the manufacture shall submit for AMD approval a copy of the 

NIST report of calibration used for the reference standard used.
(b) Devices claiming NIST traceability to third party laboratories and not directly to 

NIST are not acceptable
(c) Devices calibrated against standards other than the NIST LDA are not 

acceptable.
12) Accuracy shall include the combined uncertainty of the sensor nodes and 

transmitter.
13) The installed airflow accuracy shall be:

(a) Ducts - ±3% of reading when installed in accordance with the manufactures 
recommended placement guidelines.

(b) Non-ducted Outdoor Air intakes - better than or equal to ±5% of reading when 
installed in accordance with the manufactures recommended placement 
guidelines.

14) Devices whose overall accuracy is based on individual accuracy specifications of the 
sensor probes and transmitter shall demonstrate compliance with this requirement 
over the entire operating range.

15) Each sensing node shall have a temperature accuracy of ±0.15° F (0.08° C) over an 
operating range of -20° F to 160° F. (-28.9° C to 71.1° C) and humidity range of 0 to 
100% RH.

16) Sensor nodes provided shall be as follows:
(a) The number of sensor housings provided for each location shall be as follows:
(b) Area (sq.ft.) Sensors
(c) 1 or less 2
(d) > 1 to < 4 4
(e) 4 to <8 6
(f) 8 to <12 8
(g) 12 to <16 12
(h) 16 or more 16
(i) A total of 4 probes shall be required for openings with an aspect ratio less than 

or equal to 1.5 and with an area greater than or equal to 25 ft2.
17) Fan Inlet Sensor Probe Assemblies

(a) Sensor housings shall be mounted on 304 stainless steel blocks.
(b) Mounting rods shall be field adjustable to fit the fan inlet and constructed of 

nickel plated steel.
(c) Mounting feet shall be constructed of 304 stainless steel.
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(d) The operating airflow range shall be 0 to 10,000 FPM unless otherwise 
indicated on the plans.

c. Transmitter
1) A remotely located microprocessor-based transmitter shall be provided for each 

measurement location.
2) The transmitter shall be comprised of a main circuit board and interchangeable 

interface card.
3) All printed circuit board interconnects, edge fingers, receptacle plug pins and PCB 

test points shall be gold plated.
4) All printed circuit boards shall be electroless nickel immersion gold (ENIG) plated.
5) All integrated circuitry shall be temperature rated as ‘industrial-grade’.  Submissions 

containing ‘commercial-grade’ integrated circuitry are not acceptable.
6) The transmitter shall be capable of determining the airflow rate and temperature 

average of all connected sensor nodes in an array for a single location.
(a) Separate integration buffers shall be provided for display airflow output, airflow 

signal output (analog and network) and individual sensor output (IR-interface).
7) The transmitter shall be capable of providing a high and/or low airflow alarm with 

user-defined set point and % of set point tolerance.  Alarm shall be capable of being 
manually or automatically reset and low-limit cutoff value may be selected to disable 
the alarm.  An alarm delay function shall also be field defined.

8) The transmitter shall be capable of identifying an AMD malfunction via the system 
status alarm and ignore any sensor node that is in a fault condition.

9) The transmitter shall be capable of field configuration, diagnostics and include Field 
Output Adjustment Wizard that allows for a one or two point field adjustment to 
factory calibration for installations that require adjustment.

10) The transmitter shall be provided with a 16-character, alpha-numeric, LCD display.
11) The transmitter shall be provided with two field selectable (0-5/0-10 VDC or 4-

20mA), scalable, isolated and over-current protected analog output signals 
(AO1=airflow, AO2=temperature or alarm), in combination with:
(a) one isolated RS-485 (field selectable BACnet MS/TP or Modbus RTU) network 

connection
12) The analog signal capability shall include two output terminals: the first (AO1), shall 

provide the total airflow rate and the second output (AO2) shall be field configurable 
to provide one of the following:
(a) temperature
(b) low and/or high airflow user-defined set point alarm, or
(c) system status alarm

13) The transmitter shall also be available with a single isolated LonWorks Free 
Topology network interface.  Transmitters shall be available alternatively with one 
USB connection for thumb-drive data logging of sensor data.  Neither of these 
options shall include analog output signals.

14) The network communications RS-485 (BACnet MS/TP or Modbus RTU) or Ethernet 
(BACnet Ethernet or BACnet IP, Modbus TCP and TCP/IP) shall provide: the 
average airflow rate, temperature, hi and/or low airflow set point alarm, system 
status alarm, individual sensor node airflow rates and individual sensor node 
temperatures.  Individual node airflow rates and temperatures shall NOT be 
available via the network with Lon.
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15) The transmitter shall have an on-off power switch.  Isolation transformers shall not 
be required.

16) The transmitter shall be powered by 24 VAC (22.8 to 26.4 under load) @20 V-A 
maximum and use a switching power supply that is over-current and over-voltage 
protected.

17) The transmitter shall use a “watchdog” timer circuit to ensure automatic reset after 
power disruption, transients and brown-outs.

18) Each transmitter shall have an operating temperature range of -20° F to 120° F (-
28.9° C to 48.9° C) and humidity range of 5 to 95% RH.

d. Listings and Certifications
1) The AMD shall be UL/cUL 873 Listed as an assembly.

(a) Devices claiming compliance with the UL Listing based on individual UL 
component listing are not acceptable.

2) All network-capable AMD models supplied with RS-485 interface and BACnet 
protocol shall be BTL Listed.

3) The AMD shall be tested for compliance with the EMC Directive’s requirements and 
be certified to carry the CE Mark for European Union Shipments.

D. Rooftop Unit Outside Air Intake Measuring Devices:
1. Airflow Measurement Device (AMD) with Temperature Output and Integral Airflow Alarming

a. General
1) Provide one AMD with temperature output and an integral airflow alarm for each 

measurement location provided on the plans, schedules and/or control diagrams to 
determine the average airflow rate and temperature at each measurement location.

2) Each AMD shall be provided with a remotely mounted microprocessor-based 
transmitter and one or two sensor probes.
(a) Devices that have electronic signal processing components in the sensor probe 

are not acceptable.
3) Airflow measurement shall determine the average actual airflow rate.
4) Temperature measurement shall determine the velocity weighted average 

temperature (factory default) or the arithmetic average (field selection).
b. Sensor Probe Design

1) Sensor probes shall be constructed of 6063 extruded aluminum alloy tube.
2) Sensor probe mounting brackets shall be constructed of 304 stainless steel.
3) Probe internal wiring between the connecting cable and sensor nodes shall be Kynar 

coated copper.
(a) PVC jacketed internal wiring is not acceptable.

4) Probe internal wiring connections shall consist of solder joints and spot welds.
(a) Connectors of any type within the probe are not acceptable.
(b) Printed circuit boards within the probe are not acceptable.

5) Each sensor node shall contain one hermetically sealed ‘bead-in-glass’ thermistor 
sensor and one high performance parylene-coated chip thermistor, in a structural 
sensor housing.  The airflow rate and temperature shall be independently 
determined at each measurement node prior to averaging.

6) Each preselected probe shall be adjustable insertion or stand-off bracket type, and 
choice of probes in lengths of 6, 8, or 16 in. [152.4, 203.2, or 406.4 mm]

7) The maximum number of independent sensor nodes/probe provided shall be 1 each 
x 2 probes total.

8) Probe to transmitter cables shall be FEP jacketed, plenum rated CMP/CL2P and 
UL/cUL Listed, -67° to 392° F (19.4° C to 200° C) and UV tolerant.  Cables shall 
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include a terminal plug for connection to the remotely mounted transmitter.  PVC 
jacketed cables or PVC insulated conductors are not acceptable with ducted sensor 
probes.

c. Transmitter
1) An integral microprocessor-based transmitter shall be provided for each 

measurement location.
(a) All printed circuit board interconnects and test points shall be gold plated.
(b) All printed circuit boards shall be electroless nickel immersion gold (ENIG) 

plated.
2) All integrated circuitry shall be temperature rated as ‘industrial-grade’.  Submissions 

containing ‘commercial-grade’ integrated circuitry are not acceptable.
3) The transmitter shall be capable of determining the average airflow rate and 

temperature at each of the sensor nodes in the array.
4) The transmitter shall be capable of identifying an AMD malfunction and ignore any 

sensor node that is in a fault condition.
5) The transmitter shall be provided with one of the following:

(a) Two scalable, protected and field selectable analog output signals (0-5 / 1-5 
VDC or 0-10 / 2-10 VDC, choose one), or

(b) One non-isolated RS-485 network connection (field selectable BACnet MS/TP 
or Modbus RTU).

6) One analog output shall be airflow (AO1), while the second output (AO2) shall be 
configurable as airflow (independent of AO1 for dual outputs), average temperature 
(default), adjustable airflow alarm or system alarm.
(a) When the alarm is active, the alarm condition shall be indicated on the LCD 

display.
(b) Alarm reset shall be manual or automatic.
(c) Alarm set points shall be adjustable by type, tolerance, delay, disable/enable, 

and analog signal indication for AO2.
7) RS-485 network communications shall provide the average airflow rate, average 

temperature, Hi-Lo airflow alarm, system status alarm, individual sensor node airflow 
rates and individual sensor node temperatures.

8) Each transmitter shall provide one dry contact relay with onboard jumper to drive a 
remote LED.  The relay shall be rated for no less than 30 VDC or 24 VAC @ 3 amp 
max.

9) The transmitter shall have a built-in field adjustment wizard for one or two point 
output adjustments to the factory calibration, when required.

10) The transmitter shall be powered by 24 VAC (22.8 to 26.4 under load) @8 V-A.
11) The transmitter shall provide an integral LCD for the display of airflow, temperature 

and alarms; and a pushbutton user interface for configuration and diagnostics.
12) The transmitter shall be mounted in an environment protected from direct contact 

with water.
13) The transmitter shall independently process the airflow and temperature of each 

sensor node prior to averaging and output.
14) The transmitter shall use a “watchdog” timer circuit to ensure continuous operation in 

the event of brown-out and/or power failure.
d. Performance and Calibration

1) Each sensing node shall have an airflow accuracy of ±3% of reading (typical) ±4% 
max. from 0 to 3,000 FPM (15.24 m/s) over a temperature range of 0° F to 160° F (-
18° to 71° C).  Airflow accuracy shall be maintained at lower operating 
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temperatures of -20° F to 160° F (-29° C to 71° C) but the velocity range shall be 
limited to 0 - 2,000 FPM (10.2 m/s)
(a) Accuracy shall include the combined uncertainty of the sensor nodes and 

transmitter.
(b) Devices whose overall performance at the host controller input terminals is the 

combined accuracy of the transmitter and sensor probes shall demonstrate that 
the total accuracy meets the performance requirements of this specification 
throughout the measurement range.

2) Each sensor node shall be individually calibrated at 7 measurement points to NIST 
traceable airflow standards.
(a) Submissions for AMD approval shall include a copy of the actual NIST report of 

calibration for the reference standard used.
(b) Devices claiming NIST traceability to third party laboratories and not directly to 

NIST are not acceptable
(c) Devices calibrated against standards other than the NIST LDA or against NIST 

temperature standards only are not acceptable.
3) Each sensing node shall have a temperature accuracy of ± 0.36° F (± 0.2° C) over a 

range of -20° F to 160° F (-28.9° C to 71.1° C).
4) Minimum calibrated and operating temperature range for the sensor probes shall be 

-20° F to 160° F (-29° C to 71° C).
5) Operating temperature range for the transmitter shall be -20° F to 120° F (-29° C to 

49° C).
e. Listings and Certifications

1) The AMD shall be UL 60730-1 and 60730-2-9 Listed as an assembly and subscribe 
to the UL Follow-up Services.
(a) Devices claiming compliance with the UL Listing based on individual UL 

component listings are not acceptable.

2.12 AIR SUPPLY
A. Control and Instrumentation Tubing:

1. Copper Tube:  ASTM B 819 Type K, or ASTM B 88 (ASTM B 88M) Type K, seamless, drawn 
or annealed.
a. Fittings:  ASME B16.22, wrought copper.
b. Joints:  Solder, lead free, ASTM B 32, HB alloy (95-5 tin-antimony), or tin and silver.

2. Polyethylene Tubing:  Black, flame retardant, virgin polyethylene, resistant to environmental 
stress-cracking when tested in accordance with ASTM D 1693. All poly tubing shall be installed 
in conduit or NEMA 1 boxes.  No poly tubing shall be run exposed.
a. Fittings:  UL labeled, rod or forged brass rated to 200 psig at 100 degrees F.
b. Joints:  Compression or barbed type.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify existing conditions before starting work.
B. Verify that conditioned power supply is available to the control units and to the operator work station.  

Verify that field end devices, wiring, and pneumatic tubing is installed prior to installation proceeding.
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3.2 INSTALLATION
A. Install control units and other hardware in position on permanent walls where not subject to 

excessive vibration.
B. Install software in control units and in operator work station.  Implement all features of programs to 

specified requirements and appropriate to sequence of operation.
C. For all thermostats and temperature sensors shown to be installed on outside walls, provide 

insulated backs.
D. Install all thermostats, sensors and other wall mounted end device input control equipment at 

elevations in conformance with ADA requirements.
E. PROJECT MANAGEMENT

1. Provide a designated project manager who will be responsible for the following:
a. Construct and maintain project schedule
b. On-site coordination with all applicable trades, subcontractors, and other integration 

vendors
c. Authorized to accept and execute orders or instructions from owner/architect
d. Attend project meetings as necessary to avoid conflicts and delays
e. Make necessary field decisions relating to this scope of work
f. Coordination/Single point of contact

3.3 ELECTRICAL WIRING AND MATERIALS
A. Install, connect and wire the items included under this Section.  This work includes providing 

required conduit, wire, fittings, and related wiring accessories.
B. Provide wiring between thermostats, aqua-stats, and unit heater/cabinet unit heater motors.
C. Provide all control and alarm wiring for all control and alarm devices for this Section of the 

Specifications.
D. 120 Volt power provided to BMS Panels and Local Transformer Panels shall be included by BAS 

contractor.
E. Provide status function conduit and wiring for equipment covered under this Section.
F. Low voltage wiring exposed to view shall be installed in conduit, tray or metallic covering of a type 

consistent with other electrical services in that area.  Low voltage wiring exposed to view within 
Mechanical rooms shall be installed in conduit or metallic covering of a type consistent with other 
electrical services in that area up to 8 feet – wiring above 8 feet can be open plenum rated cable.  
Open plenum rated cable is acceptable in concealed and/or accessible areas for low voltage wiring 
only.  All wiring to be compliant to local building code and the NEC.

3.4 INSTALLATION OF SENSORS
A. General:

1. Install sensors in accordance with the manufacturer's recommendations.
2. Mount sensors rigidly and adequately for the environment within which the sensor operates.
3. Room temperature sensors shall be installed on concealed junction boxes properly supported 

by the wall framing.
4. All wires attached to sensors shall be air sealed in their raceways or in the wall to stop air 

transmitted from other areas affecting sensor readings.
5. Sensors used in mixing plenums and hot and cold decks shall be of the averaging type.
6. Low-limit sensors used in mixing plenums shall be installed in a serpentine manner horizontally 

across the full face of the coil.
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7. All pipe-mounted temperature sensors shall be installed in wells. Install all liquid temperature 
sensors with heat-conducting fluid in thermal wells.

8. Install outdoor air temperature sensors on north wall, complete with sun shield at designated 
location.

B. Room Instrument Mounting
1. Room instruments, including but not limited to wall mounted thermostats and sensors located 

in occupied spaces shall be mounted 48 inches above the finished floor unless otherwise 
shown.

C. Instrumentation Installed in Piping Systems
1. Thermometers and temperature sensing elements installed in liquid systems shall be installed 

in thermowells.
2. Gauges in piping systems subject to pulsation shall have snubbers.

D. Duct Smoke Detectors
1. Duct smoke detectors will be provided by the Fire Alarm System Contractor in supply and 

return air ducts in accordance with Division 26
2. Contractor shall connect the DDC System to the auxiliary contacts provided on the Smoke 

Detector as required for system safeties and to provide alarms to the DDC system.
E. Temperature Limit Switch

1. A temperature limit switch (Low Temperature Detector) shall be provided to sense the 
temperature.

2. A sufficient number of temperature limit switches shall be installed to provide complete 
coverage of the duct section.

3. Manual reset limit switches shall be installed in approved, accessible locations where they can 
be reset easily.

4. The temperature limit switch sensing element shall be installed in a serpentine pattern and in 
accordance with the manufacturer's installation instructions.

5. Each bend shall be supported with a capillary clip. Provide 3 m of sensing element for each 1 
m2 (1 ft of sensing element for each 1 ft2) of coil area.

F. Averaging Temperature Sensing Elements
1. Sensing elements shall be installed in a serpentine pattern.
2. Averaging sensors shall be installed in a serpentine manner vertically across the duct. Each 

bend shall be supported with a capillary clip.
G. Differential air static pressure.

1. Supply Duct Static Pressure: Pipe the high-pressure tap to the duct using a pitot tube. Pipe the 
low-pressure port to a tee in the high-pressure tap tubing of the corresponding building static 
pressure sensor (if applicable) or to the location of the duct high-pressure tap and leave open 
to the plenum.

2. Return/Exhaust Duct Static Pressure: Pipe the high-pressure tap to the duct using a pitot tube. 
Pipe the low-pressure port to a tee in the low-pressure tap tubing of the corresponding building 
static pressure sensor.

3. The piping to the pressure ports on all pressure transducers shall contain a capped test port 
located adjacent to the transducer.

4. All pressure transducers, other than those controlling VAV boxes, shall be located in field 
device panels, not on the equipment monitored or on ductwork.

5. Mount transducers in a location accessible for service without use of ladders or special 
equipment.

H. Relative Humidity Sensors
1. Relative humidity sensors in supply air ducts shall be installed at least 3m (10 feet) 

downstream of humidity injection elements.
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3.5 ACTUATORS
A. Mount and link control damper actuators according to manufacturer's instructions.

1. To compress seals when spring-return actuators are used on normally closed dampers, power 
actuator to approximately 5° open position, manually close the damper, and then tighten the 
linkage.

2. Check operation of damper/actuator combination to confirm that actuator modulates damper 
smoothly throughout stroke to both open and closed positions.

3. Provide all mounting hardware and linkages for actuator installation.
B. Electric/Electronic

1. Dampers: Actuators shall be direct-mounted on damper shaft or jackshaft unless shown as a 
linkage installation. For low-leakage dampers with seals, the actuator shall be mounted with a 
minimum 5° available for tightening the damper seals. Actuators shall be mounted following 
manufacturer's recommendations.

2. Valves: Actuators shall be connected to valves with adapters approved by the actuator 
manufacturer. Actuators and adapters shall be mounted following the actuator manufacturer's 
recommendations.

3.6 WARNING LABELS AND IDENTIFICATION TAGS
A. Permanent warning labels shall be affixed to all equipment that can be automatically started by the 

DDC system.
1. Labels shall use white lettering (12-point type or larger) on a red background.
2. Warning labels shall read as follows: “C A U T I O N This equipment is operating under 

automatic control and may start or stop at any time without warning. Switch disconnect to “Off” 
position before servicing.”

B. Permanent warning labels shall be affixed to all motor starters and all control panels that are 
connected to multiple power sources utilizing separate disconnects.
1. Labels shall use white lettering (12-point type or larger) on a red background.
2. Warning labels shall read as follows: “C A U T I O N This equipment is fed from more than one 

power source with separate disconnects. Disconnect all power sources before servicing.”
C. Equipment and Device labeling:

1. Labels and tags shall be keyed to the unique identifiers shown on the As-Built drawings.
2. All Enclosures and DDC Hardware shall be labeled.
3. All sensors and actuators not in occupied areas shall be tagged.
4. Airflow measurement arrays shall be tagged to show flow rate range for signal output range, 

duct size, and pitot tube AFMS flow coefficient.
5. Duct static pressure taps shall be tagged at the location of the pressure tap.
6. Tags shall be plastic or metal and shall be mechanically attached directly to each device or 

attached by a metal chain or wire.
7. Labels exterior to protective enclosures shall be engraved plastic and mechanically attached to 

the enclosure or DDC Hardware.
8. Labels inside protective enclosures may be attached using adhesive, but shall not be hand 

written.
9. Identify all other control components with permanent labels. All plug-in components shall be 

labeled such that removal of the component does not remove the label.
10. Identify room sensors relating to terminal box or valves with nameplates.
11. Manufacturers' nameplates and UL or CSA labels are to be visible and legible after equipment 

is installed.
D. Identification of Tubing and Wiring
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1. All wiring and cabling including that within factory-fabricated panels shall be labeled at each 
end within 5 cm (2 in.) of termination with the DDC address or termination number.

2. Permanently label or code each point of field terminal strips to show the instrument or item 
served.

3. All pneumatic tubing shall be labeled at each end within 5 cm (2 in.) of termination with a 
descriptive identifier.

3.7 IDENTIFICATION OF HARDWARE AND WIRING
A. All wiring and cabling, including that within factory-fabricated panels shall be labeled at each end 

within 5 cm (2 in.) of termination with the DDC address or termination number.
B. All pneumatic tubing shall be labeled at each end within 5 cm (2 in.) of termination with a descriptive 

identifier.
C. Permanently label or code each point of field terminal strips to show the instrument or item served.
D. Identify control panels with minimum 1 cm (½ in.) letters on laminated plastic nameplates.
E. Identify all other control components with permanent labels. All plug-in components shall be labeled 

such that removal of the component does not remove the label.
F. Identify room sensors relating to terminal box or valves with nameplates.
G. Manufacturers' nameplates and UL or CSA labels are to be visible and legible after equipment is 

installed.
H. Identifiers shall match record documents.

3.8 CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE
A. Demonstration

1. Prior to acceptance, the control system shall undergo a series of performance tests to verify 
operation and compliance with this specification. These tests shall occur after the Contractor 
has completed the installation, started up the system, and performed his/her own tests.

2. The tests described in this section are to be performed in addition to the tests that the 
contractor performs as a necessary part of the installation, start-up, and debugging process 
and as specified in the “Control System Checkout and Testing” article in Part 3 of this 
specification. The engineer will be present to observe and review these tests. The engineer 
shall be notified at least 10 days in advance of the start of the testing procedures.

3. The demonstration process shall follow that approved in Part 1, “Submittals.” The approved 
checklists and forms shall be completed for all systems as part of the demonstration.

4. The contractor shall provide at least two persons equipped with two-way communication and 
shall demonstrate actual field operation of each control and sensing point for all modes of 
operation including day, night, occupied, unoccupied, fire/smoke alarm, seasonal changeover, 
and power failure modes. The purpose is to demonstrate the calibration, response, and action 
of every point and system. Any test equipment required to prove the proper operation shall be 
provided by and operated by the contractor.

5. As each control input and output is checked, a log shall be completed showing the date, 
technician's initials, and any corrective action taken or needed.

6. Demonstrate compliance with Part 1, “System Performance.”
7. Demonstrate compliance with sequences of operation through all modes of operation.
8. Demonstrate complete operation of operator interface.
9. Additionally, the following items shall be demonstrated:
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a. DDC control loop response.  The contractor shall supply trend data output in a graphical 
form showing the step response of each DDC control loop.   The test shall show the loop's 
response to a change in set point, which represents a change of actuator position of at 
least 25% of its full range. The sampling rate of the trend shall be from 10 seconds to 3 
minutes, depending on the speed of the loop.  The trend data shall show for each sample 
the set point, actuator position, and controlled variable values.  Any loop that yields 
unreasonably under-damped or over-damped control shall require further tuning by the 
Contractor.

b. Demand limiting. The contractor shall supply a trend data output showing the action of the 
demand-limiting algorithm.  The data shall document the action on a minute-by-minute 
basis over at least a 30-minute period. Included in the trend shall be building kW, demand 
limiting set point, and the status of sheddable equipment outputs.

c. Optimum start/stop.  The   contractor shall supply a trend data output showing the 
capability of the algorithm. The change-of value or change-of-state trends shall include 
the output status of all optimally started and stopped equipment, as well as temperature 
sensor inputs of affected areas.

d. Interface to the building fire alarm system.
e. Operational logs for each system that indicate all set points, operating points, valve 

positions, mode, and equipment status shall be submitted to the architect/engineer. These 
logs shall cover three 48-hour periods and have a sample frequency of not more than 10 
minutes.  The logs shall be provided in both printed and electronic formats.

10. Any tests that fail to demonstrate the operation of the system shall be repeated at a later date. 
The contractor shall be responsible for any necessary repairs or revisions to the hardware or 
software to successfully complete all tests.

B. Acceptance
1. All tests described in this specification shall have been performed to the satisfaction of both the 

engineer and owner prior to the acceptance of the control system as meeting the requirements 
of completion. Any tests that cannot be performed due to circumstances beyond the control of 
the contractor may be exempt from the completion requirements if stated as such in writing by 
the engineer. Such tests shall then be performed as part of the warranty.

2. The system shall not be accepted until all forms and checklists completed as part of the 
demonstration are submitted and approved as required in Part 1, “Submittals.”

3.9 CLEANING
A. The contractor shall clean up all debris resulting from their activities daily.  The contractor shall 

remove all cartons, containers, crates, etc., under his/her control as soon as their contents have 
been removed. Waste shall be collected and placed in a designated location.

B. At the completion of work in any area, the contractor shall clean all work, equipment, etc., keeping it 
free from dust, dirt, and debris, etc.

C. At the completion of work, all equipment furnished under this section shall be checked for paint 
damage, and any factory-finished paint that has been damaged shall be repaired to match the 
adjacent areas.  Any cabinet or enclosure that has been deformed shall be replaced with new 
material and repainted to match the adjacent areas.

3.10 MANUFACTURER'S FIELD SERVICES
A. Start and commission systems.  Allow sufficient time for start-up and commissioning prior to placing 

control systems in permanent operation.
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3.11 TEMPERATURE CONTROL SEQUENCES
A. Rooftop Air Handling Unit RTU-HS-1:

1. Fan Operation: General: Start RTU through HOA switch located on RTU supply fan variable 
speed drive. In AUTO position, start unit operation when the EMCS schedule determines 
equipment to start. Start fan following contact closure for fire alarm shutdown, low temperature 
thermostat, return duct smoke detector. When RTU supply fan starts, interlock associated 
Exhaust Fan to start through HOA switch located on Exhaust Fan starter. Prove fan flow for 
Supply Fan and Exhaust Fan individually through current sensors.

2. Supply Fan Speed - Modulate the fan speed to maintain the following:
a. Provide a static pressure sensor on the supply air system and the exhaust air system at 

locations shown on the drawings and the static pressure shall be adjusted based on the 
position of the supply VAV Box and exhaust VAV Box dampers serving the RTU. The 
EMCS shall reset the supply duct static pressure setpoint so that the supply VAV Box 
damper OR Exhaust VAV Box damper requiring the highest inlet pressure is 100% open 
and all supply and exhaust VAV Boxes are achieving their maximum design airflow 
values. The EMCS shall utilize the exhaust static pressure sensor as a monitoring point 
only.

3. Exhaust Fan Speed: A fan inlet airflow measuring station installed on the supply fan shall 
measure supply fan airflow. A similar fan inlet airflow measuring station installed on the 
exhaust fan shall measure exhaust fan airflow. The exhaust fan variable speed drive shall 
modulate to maintain exhaust fan airflow as a function of the position of the exhaust air variable 
air volume terminal units. 

4. Discharge Air Setpoint Control: Discharge air temperature setpoint shall be reset according to 
space temperature sensors. The EMCS shall discriminate all space temperature sensors 
served by the RTU system to determine the space with the peak cooling requirement. As the 
space temperature sensor in the selected space increases above a setpoint of 76 degrees F 
(field adjustable through EMCS), the discharge air setpoint shall be reduced. As space 
temperature decreases, the discharge air setpoint shall be increased. The minimum discharge 
air temperature shall be 64 degrees F (field adjustable through EMCS).

5. Minimum Outside Air Ventilation: Normally Closed outside air damper shall move to the open 
position when RTU is in operation in occupied mode. In occupied mode, the RTU shall 
operate in 100% outdoor air mode with the outside air damper 100% open the 
recirculation/return damper closed.

a. The outside air damper shall be closed and the exhaust fan off and associated gravity 
exhaust damper shall be closed when the RTU is in unoccupied mode unless the RTU 
is operating in economizer mode during morning cool down period. To meet unoccupied 
mode space setpoints, the RTU shall operate in 100% recirculation mode with the 
outside air damper closed and the recirculation damper 100% open.

6. Ventilation Rate Adjustment: The ventilation rate of the unit shall be determined by dividing 
the total outside air by the total unit supply CFM. The instantaneous ventilation rate of the unit 
shall be continuously updated to the EMCS head end for display to the system operator.
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a. On dropping outside airflow ventilation rate, the outside airflow measuring station shall 
modulate the outside air damper open to maintain the outside airflow setpoint 
(adjustable).

7. Energy Recovery Wheel:
a. The RTUs energy recovery wheel shall operate whenever the RTU is not operating in 

economizer mode.
b. Frost Protection:

1) The heat wheel shall run at 25% speed (adjustable) whenever:
(a) Outside air temperature drops below 15°F (adjustable)

c. Alarms shall be provided as follows:
1) Heat Wheel Rotation Failure: Commanded on, but the status is off.
2) Heat Wheel in Hand: Commanded off, but the status is on.

8. Economizer:
a. The controller shall turn off the heat recovery wheel when economizer operation is 

engaged and open the energy recovery wheel bypass damper.
b. The economizer shall be enabled whenever:

1) Outside air temperature is less than 64°F (adjustable).
2) AND the outside air temperature is less than the return air temperature.
3) AND the discharge air temperature setpoint is less than the outside air temperature.
4) AND the supply fan status is on.

c. The economizer shall turn off whenever:
1) Mixed air temperature drops from 45°F to 40°F (adjustable).
2) OR on loss of supply fan status.
3) OR low temperature thermostat is on.

9. DX Cooling and Hot Gas Reheat Coil:
a. If the conditions for economizer cooling are unavailable and the discharge air temperature 

setpoint is calling for cooling, the DX Cooling coil compressors shall be staged as required 
to maintain the discharge air temperature setpoint in conjunction with the hot gas reheat 
reheat coil modulating control valve, while maintaining a minimum discharge air 
temperature of 64 degrees F and a maximum discharge air temperature of 78 degrees F 
in cooling mode.

10. Dehumidification controls: Should a space temperature sensor served by the RTU be below 
the cooling setpoint AND the relative humidity level is above 60% (adjustable), the unit shall be 
operated in cooling mode with hot gas reheat for the purposes of dehumidifying the space. In 
this mode, the discharge air temperature setpoint shall be 56 degrees F (adjustable) and the 
hot gas reheat coil shall reheat the air to maintain the space temperature sensor. If the space 
relative humidity is above 60% (adjustable), and the outside air relative humidity is below 50% 
(adjustable), the unit shall run in full economizer mode. This cycle shall also be triggered 
through a software switch in the DDC system triggered by the operators. Dehumidification shall 
continue until the relative humidity drops to 55% (adjustable). While performing economizer 
dehumidification, discharge air temperature shall be controlled through the in-duct heating coil 
to maintain discharge air at a minimum temperature of 70 degrees F (adjustable).

11. Heating Control via heating coil HC-HS-1: If the outside air temperature is 65 degrees F 
(adjustable) or below and the discharge air temperature setpoint is calling for heating, the 
heating coil's 3-way modulating control valve shall modulate to maintain the discharge air 
setpoint.
a. Unoccupied heating mode: If a space served by RTU-HS-1 is also heated by 
hydronic heating radiant panels, the unoccupied heating setpoint (62 degrees, adjustable) shall 
utilize the radiant panels as the first stage of heat. If the radiant panels can’t meet  
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the unoccupied setpoint after 15 minutes OR the space is only heated via the RTU, then the 
RTU shall turn on in 100% recirculation mode with the VAV Box and EVAV Box in the space 
below setpoint 100% open with a 64 F degree discharge setpoint. Heating coil HC-HS-1 control 
valve shall modulate open to as required. The VAV Box reheat coil control valve shall then 
modulate open to meet the unoccupied space setpoint with a discharge air setpoint out of the 
VAV Box of 85 F. Should the RTU supply fan VFD be at its minimum speed, each VAV and 
EVAV box not below unoccupied setpoint shall open to minimum positions to maintain RTU 
supply fan speed above minimum levels.

12. Low Temperature Protection:
a. When the mixed air temperature downstream of the Heating Coil HC-HS-1 is below 35 

degrees F (adjustable) in any 12 inch long section of the low temperature thermostat 
capillary the following shall occur:
1) Send an alarm to the BAS.

b. The low temperature thermostat shall be automatically reset once the sensor temperature 
increases above 40 degrees F.

13. Filter Differential: Provide analog input to measure static pressure differential across filter and 
alarm through the EMCS when differential static pressure exceeds field adjustable setpoint 
(initial setpoint of 0.30" WC).

14. Smoke Detection: When the presence of smoke is detected at a duct smoke detector located in 
the return duct, then the fan starter circuit shall be de-energized and the EMCS shall be 
alarmed.

15. Fire Alarm Shutdown: When the fire alarm system is in an alarm condition as noted through 
contacts in the fire alarm panel, the unit shall be shut down and all dampers and valve 
actuators shall be placed in their normal positions.

16. The outside and exhaust air dampers shall close when the unit is off.

B. Supply Variable Air Volume (VAV) Box and Exhaust Variable Air Volume (EVAV) Box Control 
Sequences:
1. Box Minimum Flow Setpoints: Supply VAV Boxes shall modulate between minimum and 

maximum airflow setpoints as scheduled to maintain the space temperature setpoint during 
occupied hours. The VAV Boxes associated exhaust air EVAV Box shall modulate in 
conjunction with the supply VAV Box to maintain a constant pressure relationship in the space 
based on the VAV and EVAV minimum and maximum setpoints.

2. Should a fume hood exhaust fans be operating, the space's associated exhaust terminal EVAV 
Box shall reduce its airflow setpoint by 500 CFM to maintain the space's pressure differential.
a. EVAV-HS-2 is associated with EF-HS-6
b. EVAV-HS-1 is associated with EF-HS-2
c. EVAV-HS-11 is associated with EF-HS-1
d. EVAV-HS-6 is associated with EF-HS-4
e. EVAV-HS-5 is associated with EF-HS-5
f. EVAV-HS-14 is associated with EF-HS-3

3. Supply VAV Box reheat coil: The VAV Box hot water reheat coil 3-way valves shall modulate 
as required to maintain the space temperature setpoint. Where a space is served by a VAV 
Box reheat coil and radiant panels, the radiant panels shall be the primary heating source and 
the VAV Box reheat coil the secondary heat source. The maximum discharge air setpoint out of 
the VAV Box reheat coils shall be 85 F.

C. Fume Hood Exhaust Fans:
1. The fume hood exhaust fans shall be operated via a fan on/off switch on the fume hoods. The 

DDC system shall provide a relay to the exhaust fan to monitor on/off status of the fan.
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D. Hydronic Heating Radiant Panels
1. Open and close the two-way normally-open control valve to maintain space temperature at 

heating setpoint. Heating setpoint shall be 70 degrees F (adjustable) in occupied modes and 
62 degrees F (adjustable) during unoccupied modes.

2. When a space temperature sensor is serving a combination of a radiant panel system and  and 
a Variable Air Volume Terminal Unit Box reheat coil OR a unit ventilator, the controls shall 
operate so that the radiant panel or panels is the primary heating source and the VAV Box 
reheat coil or unit ventilator heat source is the secondary heating source.

E. Miller Elementary School Exhaust Fans EF-MES-1, EF-MES-2, EF-MES-3:
1. Fan Operation: Fans shall operate when the building DDC system determines that the building 

is occupied.
2. Backdraft Damper: Open the motorized backdraft damper when the fan is started.
3. Re-program the classroom relief air fans and cafeteria air handling unit AHU-1 minimum 

outside air rate as outlined on drawings ME-M104 ME-M105 based on the status of the 
exhaust fans and when the associated classroom unit ventilators are in normal, non-
economizer ventilation mode or in economizer mode. Utilize the 0-10 VDC input points on the 
existing classroom relief air ECM fans as required to adjust the fan speeds to meet the airflow 
requirements outlined on the drawings.

4. Should the unit ventilators within the spaces providing make-up air to the exhaust fans switch 
to occupied mode during un-occupied hours, the associated exhaust fan shall operate with the 
damper opening.

5. Cafeteria air handling unit AHU-1: The DDC system shall interlock EF-MES-1 with the cafeteria 
air handling unit AHU-1 so that when the building is in occupied mode and EF-MES-1 is 
operating air handling unit AHU-1 shall operate with the outside air damper set to the minimum 
ventilation airflow as outlined on drawing ME M-105.

6. Should the referenced exhaust fans be ON and operating, the transfer air motorized dampers 
outlined on the drawings shall be OPEN. Should the referenced exhaust fans be OFF, the 
transfer air motorized dampers outlined on the drawings shall be closed.

F. Barr Middle School STEAM Wing:
1. With Cyclone Dust Collector DC-MS-1 OFF, in building occupied mode:

a. Transfer air duct motorized damper fully closes to allow no airflow transfer from Tech 
Classroom into Fabrication Shop.

b. Transfer air duct motorized damper fully closes to allow no airflow from Fabrication 
Classroom into Fabrication Shop.

c. EF-MS-14 exhaust fan shall operate with the motorized damper open, the motorized 
damper on the EF-MS-14 exhaust ductwork branch serving the Fabrication Shop shall 
open, the Tech Classroom exhaust motorized damper shall open and the EF-MS-14 
exhaust airflow shall modulate through its VFD based on the outside air damper position 
of existing Unit Ventilators UV-BMS-2 in Faculty Lounge 107 and UV-BMS-2 in the Tech 
Classroom. When the two UVs are in Economizer mode, the EF shall operate at full 
airflow 2,985 CFM. If the Faculty Lounge UV is operating in non-economizer ventilation 
mode, the EF shall reduce its airflow by 850 CFM. If the Tech Classroom UV is operating 
in non-economizer mode, the EF shall reduce its airflow by 700 CFM, with the minimum 
exhaust airflow through EF-MS-1 being 1,435 CFM.

d. EF-MS-13 shall operate with the motorized damper open, the motorized damper on the 
EF-MS-13 exhaust ductwork branch serving the Fabrication Shop shall open, the 
motorized damper on the EF-MS-13 exhaust ductwork branch serving the CNC Room 
shall open, the motorized damper on the exhaust branch serving the Fabrication 
Classroom shall open and the EF-MS-13 exhaust airflow shall modulate through its VFD 
based on the outside air damper position of two existing Unit Ventilators UV-BMS-2 in 
Fabrication Classroom. When the two UVs are in 
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Economizer mode, the EF shall operate at full airflow 2,985 CFM. If the two UVs are 
operating in non-economizer mode, the EF shall reduce its airflow by 1,620 CFM, with the 
minimum exhaust airflow through EF-MS-13 being 1,365 CFM.

e. MAU-MS-1 shall open the outside air damper and modulate its variable speed drive to 
provide 900 CFM supply air. The space sensor serving MAU-MS-1 shall be utilized to 
adjust the MAU-MS-1 discharge air temperature. When calling for heat, the MAU shall 
modulate its gas heat exchanger as required to meet the discharge air setpoint, with a 
maximum discharge air setpoint of 90 degrees F (adjustable).

f. The existing unit ventilators shall monitor the space temperature sensors and open/close 
the existing, heating control valves to maintain space temperature. The Fabrication 
Classroom radiant panel control valves shall be tied to the Fabrication Classroom space 
temperature sensors and open/close based on the sensor setpoint.

2. In unoccupied mode, the dust collector DC-MS-1 shall be off, EF-MS-13 and EF-MS-14 shall 
be off, the UV outside air dampers shall close, and the unit ventilators shall cycle the supply 
fans on and off based on a heating setback temperature of 62 degrees F (adjustable). When 
the temperature falls below 62 F, the unit ventilator control valves shall open with the supply 
fans on, outside air dampers closed, to maintain the setback temperature. Also, the make-up 
air unit MAU-MS-1 shall be OFF in unoccupied mode unless the space sensor serving MAU-
MS-1 falls below the unoccupied setpoint of 62 degrees F (adjustable) at which point the MAU-
MS-1 supply fan shall operate at 900 CFM with a discharge air setpoint of 90 degrees F 
(adjustable). When MAU-MS-1 is operating in unoccupied mode, EF-MS-13 shall operate to 
exhaust 900 CFM with the motorized damper on the exhaust ductwork branch serving the 
Fabrication Shop shall open, the motorized damper on the exhaust ductwork branch serving 
the CNC Room shall open, the motorized damper on the exhaust branch serving the 
Fabrication Classroom shall close, with EF-MS-14 OFF.

3. With Cyclone Dust Collector DC-MS-1 ON, in building occupied mode:
a. The DDC system shall provide a relay to the dust collector fan to provide fan on/off status 

of the dust collector.
b. Transfer air duct motorized damper opens from Tech Classroom into Fabrication Shop.
c. Transfer air duct motorized damper opens from Fabrication Classroom into Fabrication 

Shop.
d. EF-MS-14 exhaust fan shall operate with the motorized damper open, the motorized 

damper on the EF-MS-14 exhaust ductwork branch serving the Fabrication Shop shall 
close, the motorized damper on the exhaust branch serving the Tech Classroom shall 
open and the EF-MS-14 exhaust airflow shall modulate through its VFD based on the 
outside air damper position of existing Unit Ventilators UV-BMS-2 in Faculty Lounge 107 
and UV-BMS-2 in the Tech Classroom. When the two UVs are in Economizer mode, the 
EF shall operate at full airflow 1,950 CFM. If the Faculty Lounge UV is operating in non-
economizer ventilation mode, the EF shall reduce its airflow by 850 CFM. If the Tech 
Classroom UV is operating in non-economizer mode, the motorized damper on the 
exhaust branch serving the Tech Classroom shall close, with the minimum exhaust airflow 
through EF-MS-14 being 400 CFM.

e. EF-MS-13 shall operate, the motorized damper on the EF-MS-13 exhaust ductwork 
branch serving the Fabrication Shop shall close, the motorized damper on the EF-MS-13 
exhaust ductwork branch serving the CNC Room shall close, and the EF-MS-13 exhaust 
airflow shall modulate through its VFD based on the outside air damper position of two 
existing Unit Ventilators UV-BMS-2 in Fabrication Classroom. When the two UVs are in 
Economizer mode, the EF shall operate at an airflow amount of 1,620 CFM with the 
motorized damper on the exhaust branch serving the Fabrication Classroom open. If the 
two UVs are operating in non-economizer mode, the EF shall 
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be off and the associated motorized damper closed, and the motorized damper on the 
exhaust branch serving the Fabrication Classroom shall be closed.

f. MAU-MS-1 shall open the outside air damper and modulate the fan speed to provide a 
total of 1,800 cfm supply air into the Fabrication Shop and CNC Room. The space sensor 
serving MAU-MS-1 shall be utilized to adjust the MAU-MS-1 discharge air temperature. 
When calling for heat, the MAU shall modulate its gas heat exchanger as required to meet 
the discharge air setpoint, with a maximum discharge air setpoint of 90 degrees F 
(adjustable).

g. The existing unit ventilators shall monitor the space temperatures and modulate the 
open/close the control valves to maintain space temperature. The Fabrication Classroom 
radiant panel control valves shall be tied to the Fabrication Classroom space temperature 
sensors and open/close based on the sensor setpoint.

4. Exhaust Fan EF-MS-12: shall operate with the motorized damper open whenever the 
building is in occupied mode. The fan shall be off and damper closed when the building is 
in unoccupied mode. The DDC shall monitor the fan speed of the EF.

G. The DDC system shall connect to each of the multi-zone heat pump system indoor fan coil units and 
each of the single zone heat pump system indoor fan coil unit's BACnet accessory devices and 
MONITOR the following points from EACH fan coil unit within the project:
1. FAULT CODE of fan coil unit
2. MODE STATE of fan coil unit
3. DRIVE OFF/ON STATE of fan coil unit
4. INLET TEMPERATURE of fan coil unit
5. For Barr Middle School fan coil unit FCU-MS-1 and for High School fan coil unit FCU-HS-2, the 

DDC system shall monitor the outside air temperature and shall lock the FCU controller from 
enabling heating when the outside air temperature is greater than 45 degrees F on these two 
fan coil units to comply with Part C403.4.1.4 of the Energy Conservation Construction Code of 
New York State.

6. The individual fan coil unit mode (heat, cool) and space setpoints shall be individually set at 
each fan coil unit controller.

3.12 TRAINING
A. The manufacturer shall provide training on new BAS installation and shall include a minimum of (2) 

hours of on-site system overviews when extending the existing Siemens APOGEE BAS.  Training by 
a manufacturer providing different control components or software shall include 8 hours of project 
specific training and 40 additional hours of system operation training.
1. Provide training for Owner's designated operating personnel.  Training shall include:

a. Explanation of drawings, operations and maintenance manuals
b. Walk-through of the job to locate control components
c. Operator workstation and peripherals

1) Include point and click instructions for viewing existing reports and generating and 
scheduling new reports

2) Include point and click definitions for scheduling reports and trend collections
d. DDC controller and ASC operation/function
e. Operator control functions including graphic generation and field panel programming

END OF SECTION 23 09 23
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SECTION 23 21 13 - HYDRONIC PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Hydronic system requirements.
B. Heating water piping, above grade.
C. Heating water and glycol piping, above grade.
D. Condensate piping.
E. Pipe hangers and supports.
F. Unions, flanges, mechanical couplings, and dielectric connections.
G. Valves:

1. Ball Valves
2. Check Valves
3. Calibrated Balance Valves

1.2 REFERENCE STANDARDS
A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing 

Qualifications; 2015.
B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2011.
C. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 

Engineers; 1998 (R2006).
D. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012.
E. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.
F. ASME B31.9 - Building Services Piping; 2014.
G. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2008.
H. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and 

Alloy Steel for Moderate and High Temperature Service; 2015.
I. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).
J. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2014.
K. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2013.
L. ASTM D1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 

40, 80, and 120; 2015.
M. ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe 

(SDR Series); 2015.
N. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 

Schedule 40; 2013.
O. ASTM D2467 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 

Schedule 80; 2006.
P. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992 

(Reapproved 2008).
Q. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011-AMD 1.
R. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-IX
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.18
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.22
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A234/A234M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B32
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B88
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B88M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D1785
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2241
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2466
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D2467
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20F708
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20A5.8M/A5.8
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
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S. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation; 2009.

1.3 SUBMITTALS
A. Piping Schedule: Provide schedule of piping applications and materials, indicating piping and 

fittings.
B. Piping Shop Drawings: Provide drawings of piping installation, indicating dimensioned 

locations, equipment, critical dimensions, elevations, sizes, systems, and valve locations.
C. Welders Certificate:  Include welders certification of compliance with ASME BPVC-IX.
D. Product Data:

1. Include data on pipe materials, pipe fittings, valves, and accessories.
2. Provide manufacturers catalog information.
3. Indicate valve data and ratings.

E. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining 
procedures.

F. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type 

specified in this section, with minimum three years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of the type specified in this 

section, with minimum three years of experience.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 

of the work, and isolating parts of completed system.

PART 2  PRODUCTS

2.1 HYDRONIC SYSTEM REQUIREMENTS
A. Comply with ASME B31.9 and applicable federal, state, and local regulations.
B. Piping:  Provide piping, fittings, hangers, and supports as required, as indicated, and as follows:

1. Where more than one piping system material is specified, provide joining fittings that are 
compatible with piping materials and ensure that the integrity of the system is not 
jeopardized. 

2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Grooved mechanical joints are not permitted in any location.
4. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless 

indicated otherwise.
C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges or unions to allow 

disconnection of components for servicing; do not use direct welded, soldered, or threaded 
connections.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
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D. Valves:  Provide valves where indicated:
1. Provide drain valves where indicated, and if not indicated provide at least at main and 

main branch shut-offs locations, low points of piping, bases of vertical risers, and at 
equipment. Use 3/4 inch ball valves with cap.

2. For throttling, bypass, or manual flow control services, use ball or butterfly valves.
3. For shut-off and to isolate parts of systems or vertical risers, use ball or butterfly valves.

2.2 HEATING WATER AND GLYCOL PIPING
A. Steel Pipe for sizes 3" and above:  ASTM A53/A53M, Schedule 40, black:

1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS D1.1/D1.1M 
welded.

2. Fittings:  ASTM B 16.3, malleable iron or ASTM A 234/A 234M, forged steel welding type 
fittings.

B. Copper Tube for piping sizes 3" and below:  ASTM B88 (ASTM B88M), Type L (B), drawn, 
using one of the following joint types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper 

fittings.
a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze:  AWS A5.8M/A5.8 BCuP copper/silver alloy.

2. Hydraulic Press Fitting for Copper Tubing.
a. Acceptable Fittings:

1) ProPress by Viega, 301 N. Main, Wichita, KS  67202, (877) 843-4262, 
www.viega.com. NO SUBSTITUTIONS SHALL BE PERMITTED.

b. Operating Conditions:
1) Maximum Operating Pressure:  200 psi.
2) Operating Temperature Range:  0-250 degrees F.
3) Maximum Test Pressure:  600 psi.
4) Maximum Vacuum:  29.2 inches hg @ 68 degrees F.

c. Features:
1) Fittings:  Copper and copper alloy conforming to material requirements of ASME 

B16.18 or ASME B16.22.
(a) Stainless Steel Grip Ring:  Adds strength to the joint without collapsing the 

interior passageway.
2) No flame for soldering required for installation of fittings and valves.
3) Unpressed connections identified during pressure testing when water flows past 

sealing element.
4) Sealing Elements:  Factory installed, EPDM.
5) Fittings that have been pressed can be rotated.  If rotated more than 5 degrees, 

the fitting must be repressed to restore its resistance to rotational movement.
6) Extended fitting end lead allows for twice the retention grip surface, and assists 

with proper tube alignment.
7) Soldered adapter fittings are not allowed.

3. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube.

2.3 CONDENSATE DRAIN PIPING SYSTEM
A. Copper Tube:  ASTM B 88 (ASTM B 88M), Type L (B), hard drawn.

1. Fittings:  ASME B16.18, cast brass, or ASME B16.22, solder wrought copper.
2. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube.
3. Joints:  Solder, lead free, ASTM B 32, HB alloy (95-5 tin-antimony), or tin and silver.

B. PVC Pipe:  ASTM D 1785, Schedule 40, or ASTM D 2241, SDR 21 or 26.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A234/A234M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.18
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.22
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B32
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20A5.8M/A5.8
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1. Fittings:  ASTM D 2466 or D2467, PVC.
2. Joints:  Solvent welded.

2.4 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate 
type using MSS SP-58 recommendations.

B. Hangers for Pipe Sizes 1/2 to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring.
C. Hangers for Cold Pipe Sizes 2 Inches and Greater:  Carbon steel, adjustable, clevis.
D. Hangers for Hot Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis.
E. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
F. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
G. Vertical Support:  Steel riser clamp.
H. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 

concrete pier or steel support.
I. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, lock nut, nipple, 

floor flange, and concrete pier or steel support.
J. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
K. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.
L. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size 
inserts to suit threaded hanger rods.

2.5 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS
A. Unions for Pipe 2 Inches and Less:

1. Copper Pipe:  Bronze, soldered joints.
B. Flanges for Pipe 2 Inches and Greater:

1. Ferrous Piping:  150 psig forged steel, slip-on.
2. Copper Piping:  Bronze.
3. Gaskets:  1/16 inch thick, preformed neoprene.

C. Dielectric Connections:
1. Flanges:

a. Dielectric flanges with same pressure ratings as standard flanges.
b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of 

short circuit current in a corresponding bimetallic joint.
c. Dry insulation barrier able to withstand 600-volt breakdown test.
d. Construct of galvanized steel with threaded end connections to match connecting 

piping.
e. Suitable for the required operating pressures and temperatures.

2.6 BALL VALVES
A. 3-inch and smaller: 2-piece, full port:

1. Class: 150 psi saturated steam, 600 psi wog.
2. Body:  ASTM B-584 Alloy 844 bronze.
3. Body End Piece: ASTM B-584 Alloy 844 bronze.
4. Ball: ASTM B-584 Alloy 844 bronze with hard chrome plate.
5. Seat Ring: Reinforced TFE.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
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6. Threaded Packing Gland: ASTM B-16 Alloy 360 brass.
7. Stem: 316 stainless steel.
8. Ends:  Threaded or Press Fittings.

B. Acceptable Manufacturers:
1. Nibco.
2. Apollo.
3. Viega.

2.7 CHECK VALVES
A. Swing Check: 2-Inch and smaller:

1. Class: 125
2. Body:  ASTM B-62 bronze.
3. Disc: ASTM B-62 bronze.
4. Hinge : ASTM B-62 bronze.
5. Hinge Pin: ASTM B-16 brass.
6. Cap: ASTM B-62 bronze.
7. Ends: Threaded or soldered.
8. Acceptable Manufacturers:

a. Stockham
b. Nibco
c. Milwaukee

2.8 CALIBRATED BALANCE VALVES
A. Size 1/2 inch to 3 inch:

1. Bronze body with brass ball construction with glass and carbon filled TFE seat rings. 
Valves shall have differential pressure read-out ports across valve seat area. Read-out 
ports shall be fitted with internal EPT insert and check valve. Valve bodies shall have 1/4 
inch NPT tapped drain/purge port. Valves shall have memory stop feature to allow valve to 
be closed for service and then reopened to set point without disturbing balance position. 
All valves shall have calibrated nameplate to assure specific valve setting. Valves shall be 
leak-tight at full rated working pressure.

2. Design Pressure/Temperature:
a. 1/2" to 3" NPT connections: 300 psi at 250 degrees F.
b. 1/2" to 2" sweat connections: 200 psi at 250 degrees F.

B. Design Pressure/Temperature: 175 psi at 250 degrees F.
C. Acceptable Manufacturers:

1. Oventrop Corp.
2. Bell and Gossett
3. Flow Design, Inc.

PART 3  EXECUTION

3.1 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment using jointing system specified.
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D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or 
caps.

E. After completion, fill, clean, and treat systems.  Refer to Section 232500 for additional 
requirements.

3.2 CALIBRATED BALANCE VALVE SELECTION
A. The contractor shall be responsible for selection of the appropriate size of all calibrated balance 

valves. Select valve size such that optimal accurace is achieved when balanced to the flow rate 
as indicated on contract documents. Provide all required increasers and reducers to mate the 
installed calibrated balance valves to the adjacent piping and equpment.

B. Balance Valve Sizing:
  

GPM Balance Valve Size
Up to 2.5 1/2"
2.6 to 4.5 3/4"
4.6 to 9.0 1"

9.1 to 22.0 1-1/4"
22.1 to 35.0 1-1/2"
35.1 to 78.0 2"

78.1 to 120.0 2-1/2"
120.1 to 200.0 3"
200.1 to 400.0 4"
400.1 to 500.0 5"

3.3 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install heating water,  piping to ASME B31.9 requirements.  
C. Route piping in orderly manner, parallel to building structure, and maintain gradient.
D. Install piping to conserve building space and to avoid interference with use of space.
E. Group piping whenever practical at common elevations.
F. Sleeve pipe passing through partitions, walls, and floors.
G. Slope piping and arrange to drain at low points.
H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment.  Refer to Section 230516.
I. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut above slab.
J. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-58.
2. Support horizontal piping as scheduled.
3. Install hangers to provide minimum 1/2-inch space between finished covering and 

adjacent work.
4. Place hangers within 12 inches of each horizontal elbow.
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5. Use hangers with 1-1/2 inches minimum vertical adjustment.  Design hangers for pipe 
movement without disengagement of supported pipe.

6. Support vertical piping at every floor.  Support riser piping independently of connected 
horizontal piping.

7. Where several pipes can be installed in parallel and at same elevation, provide multiple or 
trapeze hangers.

8. Provide copper plated hangers and supports for copper piping.
K. Provide clearance in hangers and from structure and other equipment for installation of 

insulation and access to valves and fittings.  Refer to Section 230719.

3.4 FIELD QUALITY CONTROL
A. Preparation for Testing:  Prepare hydronic piping in accordance with ASME B 31.9 and as 

follows:
1. Leave joints, including welds, uninsulated and exposed for examination during the test.
2. Flush system with clean water.  Clean strainers.
3. Isolate equipment that is not to be subjected to the test pressure from the piping.  If a 

valve is used to isolate the equipment, its closure shall be capable of sealing against the 
test pressure without damage to the valve.  Flanged joints at which blinds are inserted to 
isolate equipment need not be tested.

B. Testing:  Test hydronic piping as follows:
1. Use ambient temperature water as the testing medium, except where there is a risk of 

damage due to freezing.  Another liquid may be used if it is safe for the workmen and 
compatible with the piping system components.

2. Use vents installed at high points in the system to release trapped air while filling the 
system.  Use drains installed at low points in the system for complete removal of the test 
liquid.

3. Examine system to ensure that equipment and components that cannot withstand test 
pressures are properly isolated.  Examine test equipment to ensure tight connection and 
that low pressure filling lines have been disconnected.

4. Subject piping system to a hydrostatic test pressure which at every point in the system is 
not less than 1.5 times the system design pressure, but not less than 100 psi.  The test 
pressure shall not exceed the maximum pressure for any vessel, pump, valve, or other 
component in the system under testing.  Make a check to verify that the stress due to 
pressure at the bottom of vertical runs does not exceed either 90% of specified yield 
strength, or 1.7 times the "SE" value in Appendix A of  ASME B31.9, Code for Pressure 
Piping, Building Service Piping.

5. After the hydrostatic test pressure has been applied for at least 15 minutes, examine 
piping, joints, and connections for leakage.  Eliminate leaks by tightening, repairing, or 
replacing components as appropriate, and repeat hydrostatic test until there are no leaks.

3.5 VALVE ENDS SELECTION
A. Select valves with the following ends or types of pipe/tube connections:

1. Copper Tube Size, 3-inch and Smaller: Press or Threaded ends.

3.6 VALVE INSTALLATIONS
A. General Application:  Use ball valves for shut-off duty; ball for throttling duty.  Refer to piping 

system specification sections for specific valve applications and arrangements.
B. Locate valves for easy access and provide separate support where necessary.
C. Install valves and unions for each item of equipment arranged to allow equipment removal 

without system shutdown.  Unions are not required on flanged devices.
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D. Install valves in horizontal piping with stem at or above the center of the pipe.
E. Install valves in a position to allow full stem movement.

3.7 SOLDER CONNECTIONS
A. Cut tube square and to exact lengths.
B. Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel wire brush to a 

bright finish.  Clean valve socket in the same manner.
C. Apply a proper soldering flux in an even coat to inside of valve socket and outside of tube.
D. Insert tube into valve socket, making sure the end rests against the shoulder inside valve.  

Rotate valve or tube slightly to ensure even distribution of the flux.
E. Apply heat evenly to outside of valve around joint until solder will melt upon contact.  Feed 

solder until it completely fills the joint around the tube.  Avoid hot spots or overheating valve.  
Once the solder starts cooling, remove excess amounts around the joint with a cloth or brush.

3.8 PRESS FITTING CONNECTIONS
A. Press connections: Copper and copper alloy press connections shall be made in accordance 

with the manufacturer’s installation instructions. The tubing shall be fully inserted into the fitting 
and the tubing marked at the shoulder of the fitting. The fitting alignment shall be checked 
against the mark on the tubing to assure the tubing is fully engaged (inserted) in the fitting. The 
joints shall be pressed using the tool(s) approved by the manufacturer.

3.9 FLANGED CONNECTIONS
A. Align flange surfaces parallel.
B. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets as 

flat and parallel as possible.  Use suitable lubricants on bolt threads.  Tighten bolts gradually 
and uniformly with a torque wrench.

3.10 SCHEDULES
A. Pipe Hanger Spacing:

1. Copper Piping:
a. 1-1/4 inch diameter and smaller: 6 feet maximum horizontal spacing, 10 feet 

maximum vertical spacing.
b. 1-1/2 inch diameter and larger: 10 feet maximum horizontal spacing, 10 feet 

maximum vertical spacing.
2. PVC Pipe or Tubing: 4 feet maximum horizontal spacing, 10 feet maximum vertical 

spacing.
3. Steel Pipe: 12 feet maximum horizontal spacing, 15 feet maximum vertical spacing.

END OF SECTION 23 21 13
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SECTION 23 21 14 - HYDRONIC SPECIALTIES

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Air vents.
B. Strainers.
C. Condensate piping system cleanouts.

1.2 SUBMITTALS
A. Product Data:  Provide product data for manufactured products and assemblies required for this 

project.  Include component sizes, rough-in requirements, service sizes, and finishes.  Include 
product description and model.

B. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining 
procedures.

1.3 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.

PART 2  PRODUCTS

2.1 AIR VENTS
A. Manual Type:  Short vertical sections of 2-inch diameter pipe to form air chamber, with 1/8 inch 

brass needle valve at top of chamber.
B. Float Type:

1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless steel 
valve and valve seat; suitable for system operating temperature and pressure; with 
isolating valve.

2. Cast iron body and cover, float, bronze pilot valve mechanism suitable for system 
operating temperature and pressure; with isolating valve.

C. Maximum Fluid Pressure:  150 psi.
D. Maximum Fluid Temperature:  250 degrees F.

2.2 CLEANOUTS
A. Cleanouts:

1. Cast copper plugs.

2.3 STRAINERS
A. Size 2 inch and Under:

1. Screwed brass or iron body for 175 psi working pressure, Y pattern with 1/32 inch 
stainless steel perforated screen.
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PART 3  EXECUTION

3.1 INSTALLATION
A. Install specialties in accordance with manufacturer's instructions.
B. Provide manual air vents at system high points and as indicated.
C. Provide valved drain and hose connection on strainer blowdown connection.

END OF SECTION 23 21 14
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SECTION 23 21 23 - HYDRONIC PUMPS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Coil Condensate Pumps

1.2 REFERENCE STANDARDS
A. NEMA MG 1 - Motors and Generators; 2014.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
C. UL 778 - Standard for Motor-Operated Water Pumps; Current Edition, Including All Revisions.

1.3 SUBMITTALS
A. Product Data:  Provide certified pump curves showing performance characteristics with pump 

and system operating point plotted.  Include NPSH curve when applicable.  Include electrical 
characteristics and connection requirements.

B. Manufacturer's Installation Instructions:  Indicate hanging and support requirements and 
recommendations.

C. Operation and Maintenance Data:  Include installation instructions, assembly views, lubrication 
instructions, and replacement parts list.

D. Hanging and support requirements should follow the recommendations in the manufacturer’s 
installation instructions.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacture, assembly, and field 

performance of pumps, with minimum three years of documented experience.
B. Provide motors in compliance with the requirements of the New York State Energy 

Conservation Construction Code, tested in accordance with IEEE Standard 112, test method B.

PART 2  PRODUCTS

2.1 COIL CONDENSATE PUMPS
A. Provide low profile vertical coil condensate pump, UL listed with thermal overload protection, 

located as shown on the drawings.
B. Construction:

1. Discharge Connection: 3/8" OD barbed fitting with check valve.
2. Motor Shaft: Stainless Steel.
3. Maximum Liquid Temperature: Up to 140 degrees F.
4. Reservoir: 1/2 gallon capacity.
5. UL standard 2043 tested
6. Plenum rated
7. Auxilary safety switch
8. Discharge Connection: 3/8" OD barbed fitting with check valve.

C. Features:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20MG%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20778


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

HYDRONIC PUMPS 23 21 23 - 2 of 2

1. Designed for hardwire installation.
2. Discharge Static Pressure: 20 feet of shutoff head.

PART 3  EXECUTION

3.1 PREPARATION
A. Verify that electric power is available and of the correct characteristics.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide access space around pumps for service.  Provide no less than minimum space 

recommended by manufacturer.
C. Install equipment in accordance with manufacturer’s instructions.

END OF SECTION 23 21 23
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SECTION 23 23 00 - REFRIGERANT PIPING

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Piping.
B. Refrigerant.
C. Valves.
D. Filter-driers.
E. Flexible connections.

1.2 REFERENCE STANDARDS
A. AHRI 760 (I-P) - Performance Rating of Solenoid Valves for Use With Volatile Refrigerants; 

2014.
B. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2013.
C. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants; 2013.
D. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for 

Construction of Pressure Vessels; 2015.
E. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing 

Qualifications; 2015.
F. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.
G. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; 2013.
H. ASME B31.5 - Refrigeration Piping and Heat Transfer Components; 2013.
I. ASME B31.9 - Building Services Piping; 2014.
J. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products; 2015.
K. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2014.
L. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and 

Refrigeration Field Service; 2013.
M. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011-AMD 1.
N. ICC (IMC)-2018 - International Mechanical Code; 2018.
O. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 

Application, and Installation; 2009.
P. UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical; 

Current Edition, Including All Revisions.

1.3 SYSTEM DESCRIPTION
A. Provide pipe hangers and supports in accordance with ASME B31.5 unless indicated 

otherwise.

1.4 SUBMITTALS
A. Product Data:  Provide general assembly of specialties, including manufacturers catalogue 

information.  Provide manufacturers catalog data including load capacity.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20760%20I-P
http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
https://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-VIII-1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-IX
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.22
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.26
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.5
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B88
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B280
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20A5.8M/A5.8
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ICC%20I-CODE%20IMC
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20207
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B. Piping Schedule: Provide schedule of piping applications and materials, indicating piping and 
fittings.

C. Piping Shop Drawings: Provide drawings of piping installation, indicating dimensioned 
locations, equipment, critical dimensions, elevations, sizes, systems, and valve locations.

D. Manufacturer Piping Sizing: Provide documentation from the manufacturer of the refrigeration 
equipment connected to the refrigerant piping and accessories establishing the required sizing 
of piping.

PART 2  PRODUCTS

2.1 SYSTEM DESCRIPTION
A. Provide pipe hangers and supports in accordance with ASME B31.5 unless indicated 

otherwise.

2.2 REGULATORY REQUIREMENTS
A. Comply with ASME B31.9 for installation of piping system.

2.3 PIPING
A. Copper Tube:  ASTM B280, H58 hard drawn.

1. Fittings:  ASME B16.22 wrought copper.
2. Joints:  Braze, AWS A5.8M/A5.8 BCuP silver/phosphorus/copper alloy.
3. Mechanical Press Sealed Fittings:  Double pressed type complying with UL 207 and ICC 

(IMC)-2018.
B. Pipe Supports and Anchors:

1. Provide hangers and supports that comply with MSS SP-58.
a. If type of hanger or support for a particular situation is not indicated, select 

appropriate type using MSS SP-58 recommendations.
2. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
3. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
4. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
5. Vertical Support:  Steel riser clamp.
6. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
7. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.
8. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded 

connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; 
size inserts to suit threaded hanger rods.

9. Rooftop Supports for Low-Slope Roofs:  Steel pedestals with bases that rest on top of 
roofing membrane, not requiring any attachment to the roof structure and not penetrating 
the roofing assembly, with support fixtures as specified; and as follows:
a. Bases:  High density, UV tolerant, polypropylene or reinforced PVC.
b. Base Sizes:  As required to distribute load sufficiently to prevent indentation of roofing 

assembly.
c. Steel Components:  Stainless steel, or carbon steel hot-dip galvanized after 

fabrication in accordance with ASTM A123/A123M.
d. Attachment/Support Fixtures:  As recommended by manufacturer, same type as 

indicated for equivalent indoor hangers and supports; corrosion resistant material.
e. Height:  Provide minimum clearance of 6 inches under pipe to top of roofing.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B280
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.22
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20A5.8M/A5.8
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20207
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ICC%20I-CODE%20IMC
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ICC%20I-CODE%20IMC
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A123/A123M


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

REFRIGERANT PIPING 23 23 00 - 3 of 4

2.4 REFRIGERANT
A. Refrigerant:  R410A as defined in ASHRAE Std 34.

2.5 VALVES
A. Diaphragm Packless Valves:

1. UL listed, globe or angle pattern, forged brass body and bonnet, phosphor bronze and 
stainless steel diaphragms, rising stem and handwheel, stainless steel spring, nylon seat 
disc, soldered or flared ends, with positive backseating; for maximum working pressure of 
500 psi and maximum temperature of 275 degrees F.

B. Ball Valves:
1. Two piece bolted forged brass body with teflon ball seals and copper tube extensions, 

brass bonnet and seal cap, chrome plated ball, stem with neoprene ring stem seals; for 
maximum working pressure of 500 psi and maximum temperature of 300 degrees F.

C. Service Valves:
1. Forged brass body with copper stubs, brass caps, removable valve core, integral ball 

check valve, flared or soldered ends, for maximum pressure of 500 psi.

2.6 FILTER-DRIERS
A. Cores:  Molded or loose-fill molecular sieve desiccant compatible with refrigerant, activated 

alumina, activated charcoal, and filtration to 40 microns, with secondary filtration to 20 microns; 
of construction that will not pass into refrigerant lines.

B. Construction:  UL listed.
1. Connections:  As specified for applicable pipe type.

2.7 FLEXIBLE CONNECTORS
A. Corrugated stainless steel hose with single layer of stainless steel exterior braiding, minimum 9 

inches long with copper tube ends; for maximum working pressure of 500 psi.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install refrigeration specialties in accordance with manufacturer's instructions.
B. Route piping in orderly manner, with plumbing parallel to building structure, and maintain 

gradient.
C. Install piping to conserve building space and avoid interference with use of space.
D. Group piping whenever practical at common elevations and locations.  Slope piping one 

percent in direction of oil return.
E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment.
F. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

https://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number
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5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 
with recessed square steel plate and nut above slab.

G. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.5.
2. Support horizontal piping as indicated.
3. Install hangers to provide minimum 1/2 inch space between finished covering and 

adjacent work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Support vertical piping at every floor.  Support riser piping independently of connected 

horizontal piping.
6. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers.
7. Provide copper plated hangers and supports for copper piping.

H. Flood piping system with nitrogen when brazing.
I. Fully charge completed system with refrigerant after testing.

3.2 SCHEDULES
A. Pipe Hanger Spacing:

1. Copper Piping:
a. 1-1/4 inch diameter and smaller: 6 feet maximum horizontal spacing, 10 feet 

maximum vertical spacing.
b. 1-1/2 inch diameter and larger: 10 feet maximum horizontal spacing, 10 feet 

maximum vertical spacing.

END OF SECTION 23 23 00
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SECTION 23 25 00 - HVAC WATER TREATMENT

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Materials.

1. System cleaner.
2. Closed system treatment (water).

1.2 SUBMITTALS
A. Product Data:  Provide chemical treatment materials, chemicals, and equipment including 

electrical characteristics and connection requirements.
B. Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, piping 

configuration, and connection requirements.
C. Manufacturer's Field Reports:  Indicate start-up of treatment systems when completed and 

operating properly.  Indicate analysis of system water after cleaning and after treatment.

1.3 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.  Company shall 
have local representatives with water analysis laboratories and full time service personnel.

B. Installer Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum 3 years of experience and approved by manufacturer.

1.4 REGULATORY REQUIREMENTS
A. Conform to applicable code for addition of non-potable chemicals to building mechanical 

systems and to public sewage systems.
B. Products Requiring Electrical Connection:  Listed and classified by UL as suitable for the 

purpose specified and indicated.

PART 2  PRODUCTS

2.1 SYSTEM CLEANER FOR NEWLY INSTALLED PIPING SYSTEMS (HEATING WATER LOOPS)
A. Closed Loop Water System Cleaner/Conditioner: Provide industrial degreaser which is 

chemically engineered to include non-ionic as well as ionic surface-active compounds 
dispersed in dionized water.

B. Chemical Composition:
1. Boiling Point: 212 Degrees F.
2. Freezing Point: 30 Degrees F.
3. Weight per Gallon at 68 Degrees F: 8.67 pounds.
4. Coefficient of Expansion at 68 Degrees F: 0.00019.
5. Coefficient of Expansion at 131 Degrees F: 0.00023.
6. Flash Point PMCC/COC: None/None.
7. Vapor Pressure, Reid Bomb at 100 Degrees F: 1.4 psia.
8. Vapor Density (Air = 1): <1.
9. Specific Gravity (water = 1): 1.04031.
10. Evaporation Rate (Butyl Acetate = 1): <1.
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11. Volitile % by Volume: 100%.
12. Solubility in Water: Complete.
13. Color: Amber.
14. pH: 7.2/8.2.

C. Manufacturer: Interclean DG-3, or approved equal.

2.2 SYSTEM CLEANER FOR RE-USED AND RETROFITTED SYSTEMS (HEATING WATER LOOPS)
A. Closed Loop Water System Cleaner/Conditioner: Provide industrial cleaner consisting of 

ammonia-neutralized chelating and sequetering agents to convert water insoluble compounds 
containing the elements of calcium, magnesium, iron, aluminum, copper, lead and zinc into 
water soluble compounds, allowing for removal of corrosion such as rust, line and other mineral 
scales.

B. Chemical Composition:
1. Boiling Point: 216 Degrees F.
2. Freezing Point: 18 Degrees F.
3. Weight per Gallon at 68 Degrees F: 9.37 pounds.
4. Coefficient of Expansion at 68 Degrees F: 0.00018.
5. Coefficient of Expansion at 131 Degrees F: 0.00018.
6. Flash Point PMCC/COC: None/None.
7. Vapor Pressure, Reid Bomb at 100 Degrees F: 1.2 psia.
8. Vapor Density (Air = 1): <1.
9. Specific Gravity (water = 1): 1.12425.
10. Evaporation Rate (Butyl Acetate = 1): <1.
11. Volitile % by Volume: 100%.
12. Solubility in Water: Complete.
13. Color: Blue Green.
14. pH: 7.2/8.2.

C. Manufacturer: Interclean MC-1, or approved equal.

PART 3  EXECUTION

3.1 PREPARATION
A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to 

record capacity in each system.
B. Place terminal control valves in open position during cleaning.
C. Verify that electric power is available and of the correct characteristics.

3.2 NEW PIPING CLEANING SEQUENCE
A. Concentration:

1. 1% by volume, verify with cleaner manufacturer.
B. Water Systems:

1. Fill the system with clear water with air bleeds open to completely vent air. Close air 
bleeds and circulate for 30 minutes.

2. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

3. Fill the system with the required concentration clear water and system cleaner with air 
bleeds open to completely vent air. Close air bleeds.
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4. Operate the system at as high a temperature as possible but do not exceed 190 degrees 
F. Continue to operate until pH is greater than 8.3. At 180 degrees F, this may take 8-12 
hours. At ambient temperature, this may take 24-36 hours.

5. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

6. Fill the system with clear water with air bleeds open to completely vent air. Close air 
bleeds and circulate for 30 minutes.

7. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

8. Inspect piping condition at representative locations. If the system is not satisfactory, 
repeat steps 3-7.

3.3 EXISTING PIPING CLEANING SEQUENCE
A. Concentration:

1. 10% by volume, verify with cleaner manufacturer.
B. Water Systems:

1. Fill the system with clear water with air bleeds open to completely vent air. Close air 
bleeds and circulate for 30 minutes.

2. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

3. Fill the system with the required concentration clear water and system cleaner with air 
bleeds open to completely vent air. Close air bleeds.

4. Operate the system at as high a temperature as possible but do not exceed 190 degrees 
F. Continue to operate until pH is greater than 8.3. At 180 degrees F, this may take 8-12 
hours. At ambient temperature, this may take 24-36 hours.

5. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

6. Fill the system with clear water with air bleeds open to completely vent air. Close air 
bleeds and circulate for 30 minutes.

7. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

8. Inspect piping condition at representative locations. If the system is not satisfactory, 
repeat steps 3-7.

3.4 CLEANING SEQUENCE
A. Concentration:

1. As recommended by manufacturer.
B. Hot Water Heating Systems:

1. Apply heat while circulating, slowly raising temperature to 160 degrees F and maintain for 
12 hours minimum.

2. Remove heat and circulate to 100 degrees F or less; drain systems as quickly as possible 
and refill with clean water.

3. Circulate for 6 hours at design temperatures, then drain.
4. Refill with clean water and repeat until system cleaner is removed.

C. Use neutralizer agents on recommendation of system cleaner supplier and approval of 
Engineer.

D. Remove, clean, and replace strainer screens.
E. Inspect, remove sludge, and flush low points with clean water after cleaning process is 

completed.  Include disassembly of components as required.
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3.5 INSTALLATION
A. Install in accordance with manufacturer's instructions.

END OF SECTION 23 25 00
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SECTION 23 31 00 - HVAC DUCTS AND CASINGS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Metal ductwork.
B. Flexible ductwork.
C. Plenums.
D. Duct cleaning.

1.2 RELATED WORK SPECIFIED IN OTHER SECTIONS
A. This contract includes sheet metal ductwork which is to be fabricated with duct liner specified in 

Section 230713- DUCT INSULATION. Work of this section includes requirements for fabricating 
and insulating the ductwork. Net clear interior dimensions of lined ductwork shall be the duct 
sizes indicated on the drawings. Provide ductwork with sufficient dimensions such that final net 
clear interior sizes with the ductwork liner meets the drawings for sizing.

1.3 REFERENCES
A. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel; 1994.
B. ASTM A 569/A 569M - Standard Specification for Steel, Carbon (0.15 Maximum, Percent), Hot-

Rolled Sheet and Strip, Commercial Quality; 1991a (Reapproved 1993).
C. ASTM A 653/A 653M - Standard Specification for Steel Sheets, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot Dip Process; 1995.
D. ASTM A 666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, Plate, and Flat 

Bar; 1994a.
E. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 

1995.
F. NFPA 90A - Installation of Air Conditioning and Ventilating Systems; 1993.
G. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012.
H. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible;2005.
I. UL 181 - Factory-Made Air Ducts and Connectors; 1994.

1.4 PERFORMANCE REQUIREMENTS
A. No variation of duct configuration or sizes permitted except by written permission.  Size round 

ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent 
rectangular and round ducts.

1.5 SUBMITTALS
A. Product Data:  Provide data for duct materials.
B. Shop Drawings:  Indicate duct fittings, particulars such as gages, sizes, welds, and 

configuration prior to start of work for all ductwork systems.
C. Ductwork Shop Drawings: Provide drawings of ductwork installation, indicating dimensioned 

locations, equipment, critical dimensions, elevations, sizes, systems, and damper locations.  
Indicate duct fittings, particulars such as gages, sizes, welds, and configuration.

D. Coordination Shop Drawings:
1. Prior to starting construction work submit coordination drawings.
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2. Submit coordination drawings that show the layout and coordination within each building 
and all building systems including, but not limited to the following:
a. Building structure
b. Structural penetrations
c. Reflected ceiling plan
d. HVAC ductwork
e. Diffusers, grilles and registers
f. HVAC piping
g. All HVAC equipment including heating coils, air handling units, rooftop units, exhaust 

fans, radiant ceiling panels, duct silencers, and VAV Boxes.
h. sanitary drain
i. sanitary vent
j. storm drain
k. domestic cold water, domestic hot water and domestic hot water recirculation
l. electrical light fixtures
m. electric panels
n. electric conduit 2" and larger
o. fire alarm devices

3. The contractor shall prepare as part of its costs, shop drawings in compatible format which 
will be used for incorporation into the coordination drawings.

4. The initial coordination drawings shall be produced by the contractor starting with the 
“Base” CAD background drawing.  These backgrounds shall be updated and modified with 
integration and revision of CAD drawings for new construction to indicate conditions for 
approved final layouts for foundations, steel framing, concrete reinforcing, and access 
flooring approved rough-in layout plans.  All building structural elements, walls, doors, 
windows, louvers, openings, ceiling layouts, access floor layouts and major equipment 
provided by the contractor and other significant elements shall be shown on designated 
layers.  Scheduled heights for finished ceilings above finished floor, and height above 
finished floor of underside of concrete and metal decks and all beams and joists including 
provision for fireproofing and finished enclosures shall be indicated at all areas.

5. The contractor shall provide full size “CAD” files for each level, to be plotted at 3/8” or 
approved coordination scale.

6. All larger coordination drawings, broken up with match lines to correlate with phases and 
distinct plan areas with drawing designations.

7. All coordination drawings will have the location of plan view information the same.
8. Coordination drawings shall be prepared for the following areas:

a. All areas (above ceiling).
b. Separate coordination plans shall be prepared for the following areas:

1) All Mechanical rooms.
2) High School Roof.

9. The Contractor shall meet at a minimum weekly meetings to be held to review the status 
of the coordination process, and drawings which the foremen and/or Superintendent of 
each Contractor will be required to attend.  The Contractor will be required to bring at least 
one color plot of all areas to be coordinate.  Each affected Contractor shall review, sign 
and date each updated coordinated drawing which will indicate their agreement that the 
coordination drawing(s) has (have) been fully coordinated and are void of all conflicts at 
each stage.  Final completed coordination drawings shall be signed off by the Contractor.  
Any work in place not in conformance with final approved coordination drawings will be 
required to be removed and relocated unless specific written approval with each 
contractor.
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10. Any conflicts, etc., discovered in the coordination stages prior to contractor sign-off which 
cannot be resolved by the Contractors shall be brought to the attention of the Architect for 
resolution.

11. Any conflicts, etc., discovered after coordination sign-off and during the installation of the 
Work will be the responsibility of the Contractor to resolve with the review of the Architect.

12. A coordination drawing schedule will be developed by the contractor for tracking and 
reporting the status of coordination drawings with the overall project schedule to which the 
Contractor shall be responsible.

13. Work fabricated/installed prior to the completion of this process is performed at the 
Contractor's own risk, and compensation of time/costs for corrections will not be allowed.

14. The Contractor shall be responsible for timely updates to the coordination drawings to 
indicate as-built conditions for their own work.  Updates are required to include all 
changes regardless of the source or reason for the change.

E. Test Reports:  Indicate pressure tests performed.  Include date, section tested, test pressure, 
and leakage rate, following SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual.

1.6 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.
B. Installer Qualifications:  Company specializing in performing the type of work specified in this 

section, with minimum 3 years of documented experience.

1.7 REGULATORY REQUIREMENTS
A. Construct ductwork to NFPA 90A standards.

1.8 ENVIRONMENTAL REQUIREMENTS
A. Do not install duct sealants when temperatures are less than those recommended by sealant 

manufacturers.
B. Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2  PRODUCTS

2.1 MATERIALS
A. Galvanized Steel Ducts:  ASTM A 653/A 653M galvanized steel sheet, lock-forming quality, with 

G90/Z275 zinc coating.
B. Double Wall Galvanized Steel: Straight double wall duct shall be furnished with stiffening 

beads. Double wall duct shall be fabricated with either Snap Lock or Pittsburgh longitudinal 
seams. Double wall duct shall be manufactured completely assembled with transverse duct 
corners (TDC) installed. All sizes shall be listed using inside dimensions. Double wall ductwork 
shall be constructed of a solid shell surrounded by a layer of insulation (as specified in section 
230713 - DUCT Insulation, rigid glass fiber duct liner) and covered by a solid outer shell.  All 
double wall fittings shall be fabricated with stiffening beads on duct sizes 19” wide and larger 
which have more than 10 square feet of unbraced panel. This requirement is applicable to 20 
gauge or less in thickness and 3” W.G. or less. Double wall fittings shall be fabricated with 
Pittsburgh seams. Double wall fittings shall be completely assembled with all accessories (TDC 
corners, vane & rail, etc) installed.

C. Stainless Steel Ducts:
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1. Use minimum No. 16 gage for exhaust ducts connected to cooking equipment hoods.  
Use minimum No. 18 gage for exhaust ducts connected to other hoods.
a. Use stainless steel reinforcing members for ducts in finished spaces and galvanized 

steel in unfinished spaces.
2. Fume Hood Exhaust Ductwork: Welded or duct joints made tight with lap joints having a 

minimum lap of 1 inch (25 mm), stainless steel Type 316L ductwork, 18 gage minimum.
D. Insulated Flexible Ducts:

1. UL 181, Class 1, aluminum laminate and polyester film with latex adhesive supported by 
helically wound spring steel wire; fiberglass insulation; polyethylene vapor barrier film.
a. Pressure Rating:  10 inches WG positive and 1.0 inches WG negative.
b. Maximum Velocity:  4000 fpm.
c. Temperature Range:  -20 degrees F to 210 degrees F.

E. Hanger Rod:  ASTM A 36/A 36M; steel, galvanized; threaded both ends, threaded one end, or 
continuously threaded.

2.2 DUCTWORK FABRICATION
A. Fabricate and support in accordance with SMACNA (DCS) - HVAC Duct Construction 

Standards - Metal and Flexible, and as indicated.  Provide duct material, gages, reinforcing, 
and sealing for operating pressures indicated.

B. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on 
centerline.  Where not possible and where rectangular elbows are outlined on the drawings, 
provide air foil turning vanes.  Where acoustical lining is indicated, provide turning vanes of 
perforated metal with glass fiber insulation.

C. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; 
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence 
downstream.

D. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages 
indicated in SMACNA Standard.  Joints shall be minimum 4 inch cemented slip joint, brazed or 
electric welded.  Prime coat welded joints.

E. Provide standard 45 degree lateral wye takeoffs unless otherwise indicated where 90 degree 
conical tee connections may be used.

F. Where ducts are connected to exterior wall louvers and duct outlet is smaller than louver frame, 
provide blank-out panels sealing louver area around duct.  Use same material as duct, painted 
black on exterior side; seal to louver frame and duct.

2.3 SEALING MATERIALS
A. Joint and Seam Sealants, General:  The term sealant used here is not limited to materials of 

adhesive or mastic nature, but also includes combinations of open weave fabric strips  and 
mastics

B. Joint and Seam Tape:  2 inches wide, glass-fiber-fabric reinforced.
C. Tape Sealing System:  Woven-fiber tape impregnated with a gypsum mineral compound and a 

modified acrylic/silicone activator to react exothermically with the tape to form a hard, durable, 
airtight seal.

D. Joint and Seam Sealant:
1. Color: Grey
2. Base: Water
3. Chemical Family: Synthetic Latex
4. Solids Content: 75 ± 2%
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5. Viscosity: Approx. 300,000 - 400,000 CPS
6. Application Temperature: 40°F - 110°F
7. Service Temperature: -25°F - 200°F
8. Freeze/Thaw Stability: Through 5 cycles no deterioration (DPTM-20)
9. Flammability: Non-flammable
10. Wet or Dry Flash Point: No flash to boiling
11. Shelf Life: 2 Years (unopened containers)
12. Cure Time: 24 - 72 hours depending on humidity, temperature and application
13. Coverage: Dependent on application thickness, 80-100 sq. ft. at 20-30 wet mils.
14. Packaging: 1/12 gallon tubes, 1 gallon pails, 2 gallon pails, 5 gallon pails, 54 gallon drums
15. Pressure Classes: Meets all SMACNA pressure classes
16. Seal Classes: Meets all SMACNA seal classes

E. Flanged Joint Mastics:  One-part, acid-curing, silicone elastomeric joint sealants, complying 
ASTM C920, Type S, Grade NS Class 25, Use O.

2.4 FIRE STOPPING
A. Provide fire-stopping of penetrations as work of this contract.

2.5 HANGERS AND SUPPORTS
A. Building Attachments:  Concrete inserts, powder actuated fasteners, or structural steel 

fasteners appropriate for building materials.  Do not use powder actuated concrete fasteners for 
lightweight aggregate concretes or for slabs less than 4 inches thick.

B. Hangers: Galvanized sheet steel, or round, uncoated steel, threaded rod.
1. Straps and Rod sizes: Conform with Table 4-1 in SMACNA HVAC Duct Construction 

Standards, 1985 Edition, for sheet steel width and gage and steel rod diameters
C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 

with duct materials.
D. Trapeze and Riser Supports:  Steel shapes conforming to ASTM-A36.

1. Where galvanized steel ducts are installed, provide hot-dipped galvanized steel shapes 
and plates.

E. Rooftop Duct Supports: Dual bases supporting "H" frame strut assembly to support duct.
1. Strut Material: Hot-dip galvanized steel.
2. Stainless steel bases and hot-dip galvanized steel struts.
3. Base Material: Polycarbonate resin, stainless steel or hot-dip galvanized

2.6 RECTANGULAR DUCT FABRICATION
A. General:  Except as otherwise indicated, fabricate rectangular ducts with galvanized sheet 

steel, in accordance with SMACNA "HVAC Duct Construction Standards", Tables 1-3 through 
1-19, including their associated details.  Conform to the requirements in the referenced 
standard for metal thickness, reinforcing types and intervals, tie rod applications, and joint types 
and intervals.
1. Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class 

required for pressure classification
2. Provide materials that are free from visual imperfections such as pitting, seam marks, 

roller marks, stains and discolorations.
B. Static Pressure Classifications:  Unless otherwise noted, construct all ductwork in this contract 

to 4 inch water gage static pressure class, for both supply, exhaust and return ductwork.
C. Longitudinal joints shall be Pittsburgh Lock L-1.
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D. Transverse joints shall be T-12 Standing S as a minimum, or shall be made using Ductmate, 
WDCI and Ductlock slide-on connector systems. For ductwork rated at 3" w.g. and above, the 
transverse joints shall be made with the Ductmate, Ward, or Nexus ductwork connection 
system. Formed-on connector systems and slip and drive joints (SMACNA Type T-1 through T-
14) shall not be permitted.

E. Fabricate duct fittings to match adjoining ducts and to comply with duct requirements as 
applicable to fittings.  Except as otherwise indicated, fabricate elbows with centerline radius 
equal to 1.5 times associated duct width.  Limit angular tapers to 30 degrees for contracting 
tapers, and 20 degrees for expanding tapers.

F. Fabricate ductwork with accessories installed during fabrication to the greatest extend possible.  
Refer to Division 23 section "Ductwork Accessories" for accessory requirements.

G. Fabricate plenums of galvanized sheet steel complying with ASTM A527, with G90 zinc coating 
in accordance with ASTM A525.  Gages, construction, reinforcing and bracing shall comply with 
Section VI of SMACNA "HVAC Duct Construction Standards, Metal and Flexible".

H. Provide structural steel channels for support of plenums; provide structural angles and hanger 
rods.

2.7 RECTANGULAR DUCT FITTINGS
A. Fabricate elbows, transitions, offsets, branch connections and other duct construction in 

accordance with SMACNA "HVAC Metal Duct Construction Standard," 1985 Edition, Figures 2-
1 through 2-10.

B. All branch takesoffs shall be made with 45 degree entry fittings; splitter dampers and extractors 
shall not be permitted.

2.8 ROUND DUCT FABRICATION
A. Round Ducts:  Fabricate round supply ducts with spiral lockseam construction.  Comply with 

SMACNA "HVAC Duct Construction Standards," Table 3 2 for galvanized steel gages.
1. Duct thickness shall be a minimum of 26 gauge.

B. Round Ducts:  Fabricate round supply ducts using seam types identified in SMACNA "HVAC 
Duct Construction Standards," 1985 Edition, Figure 3-1, RL-Standards, " Table 3-2 for 
galvanized steel gages.
1. Drawband and crimp type transverse joints (RT-3 and RT-5 respectively) shall not be 

permitted.
2. Pleated, adjustable, and mitered elbows shall not be permitted, and segmented elbows 

shall be constructed with five segments, minimum.

2.9 ROUND SUPPLY AND RETURN FITTINGS FABRICATION
A. Conical Tees:  Fabricate to conform to SMACNA "HVAC Duct Construction Standards", 1985 

Edition, Figures 3-4 and 3-5 and with metal thicknesses specified for longitudinal seam straight 
duct.

B. Elbows:  Fabricate in die-formed, gored or pleated construction.  Fabricate the bend radius of 
die-formed, gored and pleated elbows 1.5 times the elbow diameter.  Unless elbow 
construction type is indicated, provide elbows meeting the following requirements:
1. Round Elbows - 8 inches and Smaller:  Die-formed elbows for 45- and 90- degree elbows 

and pleated elbows for 30, 45, 60, and 90 degrees only.
2. Round Elbows - 9 inches through 14 inches:  Gored or pleated elbows for 30, 45, 60, and 

90 degrees.
3. Round Elbows - Larger Than 14 Inches:  Gored elbows
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4. Die-Formed Elbows for Sizes Through 8 inches:  20 gage with 2-piece welded 
construction.

5. Round Gored Elbows Gages:  Same as for non-elbow fittings specified above
6. Pleated Elbows Sizes Through 14 inches:  26 gage

C. High Efficiency Round Taps to Rectangular Duct Mains:
1. High-Efficiency Takeoff shall be utilized with a rectangular opening and an approximate 

45° slope on the body. A flange shall be turned out on all four sides with each corner 
being filled. The flange shall also have pre-punched holes for easy installation. There shall 
be a closed cell neoprene gasket (3/4” X 1/4”) applied to the flange to assure a tight seal. 
High-Efficiency Takeoffs shall be fabricated from 24 gauge galvanized steel.

2.10 MANUFACTURED METAL DUCTWORK AND FITTINGS
A. Manufacture in accordance with SMACNA (DCS) - HVAC Duct Construction Standards - Metal 

and Flexible, and as indicated.  Provide duct material, gages,reinforcing, and sealing for 
operating pressures indicated.

B. Flat Oval Ducts:
1. Machine made from round spiral lockseam duct with light reinforcing corrugations; fittings 

manufactured of at least two gages heavier metal than duct.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Duct sizes indicated are inside clear dimensions.
C. Install and seal metal and flexible ducts in accordance with SMACNA (DCS) - HVAC Duct 

Construction Standards - Metal and Flexible.
D. Locate ducts with sufficient space around equipment to allow normal operating and 

maintenance activities.
E. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp 

in direction of air flow.
F. Use double nuts and lock washers on threaded rod supports.
G. Connect terminal units to supply ducts directly.
H. Connect ceiling diffusers to low pressure ducts directly or with 3 feet maximum length of flexible 

duct held in place with strap or clamp.
1. Floor and wall mounted displacement diffusers shall be connected with hard duct 

connections only.
I. Connect flexible ducts to metal ducts with adhesive.
J. During construction provide temporary closures of metal or taped polyethylene on open 

ductwork to prevent construction dust from entering ductwork system.

3.2 CLEANING
A. Clean newly installed duct systems with high power vacuum machines.   Protect equipment 

which may be harmed by excessive dirt with filters, or bypass during cleaning.  Provide 
adequate access into ductwork for cleaning purposes.
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3.3 SCHEDULES
A. Ductwork Material:

1. Supply/Return/Relief (interior):  Galvanized Steel.
2. Supply (EXTERIOR):  2" thick Double-wall Galvanized Steel with field applied weather 

proofing jacket.
3. Return, Relief and Exhaust ductwork (EXTERIOR): 1" thick Double-wall galvanized steel 

with field applied weather proofing jacket.
4. General Exhaust (interior):  Galvanized Steel.
5. Air Transfer Ductwork: Galvanized Steel.
6. Fume Hood Exhaust:  Stainless Steel.
7. Outside Air Intake:  Galvanized Steel.

B. Ductwork Pressure Class:
1. High School/Middle School/Elementary School:

a. Rooftop Unit RTU-HS-1 Supply Air ductwork (upstream of VAV Boxes) and Make-up 
Air Unit MUA-MS-1 supply air ductwork: 3 inches
1) Duct Sealant: Class A.

b. Rooftop Unit RTU-HS-1 Return Air ductwork: 2 inches.
1) Duct Sealant: Class A.

c. Rooftop Unit RTU-HS-1 Supply ductwork (downstream of VAV Boxes): 1 inch.
1) Duct Sealant: Class A.

d. Exhaust Fans: 2 inches.
1) Duct Sealant: Class A.

e. Outside Air Intake: 2 inches.
1) Duct Sealant: Class A.

f. Air Transfer Ductwork: 1 inch
1) Duct Sealant: Class A.

C. Ductwork Leakage Class:
1. Rectangular ductwork: Class 6
2. Round/Oval ductwork: Class 3
3. Air Leakage Testing: All ductwork systems shall be leak tested to the ductwork leakage 

classes specified. For supply air systems, measured leakage shall not exceed 3% of the 
total supply fan air volume. For exhaust and return air systems, measured leakage shall 
not exceed 5% of the total exhaust/return air volume per exhaust/return air fan system. 
Results of leakage testing shall be submitted to engineer for review.

END OF SECTION 23 31 00
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SECTION 23 33 00 - AIR DUCT ACCESSORIES

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Air turning devices.
B. Backdraft dampers - metal.
C. Combination fire and smoke dampers.
D. Duct access doors.
E. Duct test holes.
F. Fire dampers.
G. Flexible duct connectors.
H. Thermally broken low leakage motorized dampers.
I. Smoke dampers.
J. Volume control dampers.

1.2 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.
C. UL 33 - Safety Heat Responsive Links for Fire-Protection Service; Current Edition, Including All 

Revisions.
D. UL 555 - Standard for Fire Dampers; Current Edition, Including All Revisions.
E. UL 555S - Standard for Smoke Dampers; Current Edition, Including All Revisions.

1.3 SUBMITTALS
A. Product Data:  Provide for shop fabricated assemblies including volume control dampers, duct 

access doors, duct test holes, and hardware used.  Include electrical characteristics and connection 
requirements.

B. Shop Drawings:  Indicate for shop fabricated assemblies including volume control dampers and 
duct access doors.

C. Provide Mock-Up of each type of combination fire/smoke damper, each type of smoke damper and 
each type of fire damper installation including fire/smoke dampers installed vertically through floors, 
horizontally through walls, and all other installation types.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified 

in this section, with minimum three years of documented experience.
B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc. 

as suitable for the purpose specified and indicated.
C. Factory Tests:  Factory cycle fire dampers to assure proper operation.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2033
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20555
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20555S
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PART 2  PRODUCTS

2.1 AIR TURNING DEVICES
A. Turning Vanes

1. Provide single width airfoil type fabricated turning vanes and vane runners constructed in 
accordance with SMACNA "HVAC Duct Construction Standards".

2. Manufactured turning vanes: Provide single width airfoil type turning vanes constructed of 1-
1/2 inch wide curved blades set at 3/4 inches on center, supported with bars perpendicular to 
blades set at 2 inches on center,  and set into side strips suitable for mounting in ductwork.

2.2 BACKDRAFT DAMPERS - METAL
A. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  Galvanized steel, with center 

pivoted blades of maximum 6 inch width, with felt or flexible vinyl sealed edges, linked together in 
rattle-free manner with 90 degree stop, steel ball bearings, and plated steel pivot pin; adjustment 
device to permit setting for varying differential static pressure.

2.3 COMBINATION FIRE AND SMOKE DAMPERS
A. Fabricate in accordance with NFPA 90A, UL 555, UL 555S, and as indicated.
B. Provide factory sleeve and collar for each damper.
C. Multiple Blade Dampers:  Fabricate with 16 gage, 0.0598 inch galvanized steel frame and blades, 

oil-impregnated bronze or stainless steel sleeve bearings and plated steel axles, stainless steel 
jamb seals, 1/8 by 1/2 inch plated steel concealed linkage, stainless steel closure spring, blade 
stops, and lock, and 1/2 inch actuator shaft.

D. Operators:  UL listed and labelled spring return electric type suitable for 120 volts, single phase, 60 
Hz.  Provide end switches to indicate damper position. Locate damper operator on exterior of duct 
and link to damper operating shaft.

E. Combination fire and smoke dampers shall be provided with Belimo Aircontrols FSAF (133 in-#) 
actuators or equal. Actuator timing shall meet local codes - 15 seconds.
1. Actuator shall carry a manufacturer's 5-year warranty and be manufactured under ISO 9001 

quality control.
2. Actuator shall have microcontroller based motor controller providing:

a. Electronic cut off at full open so that no noise can be generated while holding open. 
Holding noise level shall be inaudible.

b. Overload protection. Shall be incapable of burning out if stalled before reaching full 
rotation.

3. Housing shall be steel and gears shall be permanently lubricated.
4. The actuators shall be direct coupled and employ a steel-toothed cold-weld clamp for 

connecting to damper shafts. Aluminum clamps or set-screw attachment shall not be 
acceptable.

5. Actuator shall have UL555S Listing by the damper manufacturer for 250°F.
6. Dampers shall be installed straight and true, level in all planes, and square in all dimensions. 

Dampers shall move freely without undue stress due to twisting, racking, bowing, or other 
installation error. Do not install in area where moisture can penetrate damper or actuator nor 
where actuator temperature continuously exceeds 120°F.

F. Provide each combination fire/smoke damper with a position indicator package, which operates as 
a function of the damper blade position. The position indicator shall allow remote indication of 
damper blade position with two single pole, double throw switches and provides a positive open or 
closed signal.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20555
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20555S
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G. Normally Open Smoke Responsive Fire Dampers:  Curtain type, closing upon actuation of electro 
thermal link, flexible stainless steel blade edge seals to provide constant sealing pressure, stainless 
steel springs with locking devices to ensure positive closure for units mounted horizontally.

H. Electro Thermal Link:  Fusible link melting at 165 degrees F; 120 volts, single phase, 60 Hz; UL 
listed and labeled.

2.4 DUCT ACCESS DOORS
A. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening 

locking devices.  For insulated ducts, install minimum 1 inch thick insulation with sheet metal cover.
1. Less Than 12 inches Square:  Secure with sash locks.
2. Up to 18 inches Square:  Provide two hinges and two sash locks.
3. Up to 24 by 48 inches:  Three hinges and two compression latches with outside and inside 

handles.
4. Larger Sizes:  Provide an additional hinge.

B. Access doors with sheet metal screw fasteners are not acceptable.

2.5 DUCT TEST HOLES
A. Temporary Test Holes:  Cut or drill in ducts as required.  Cap with neat patches, neoprene plugs, 

threaded plugs, or threaded or twist-on metal caps.
B. Permanent Test Holes:  Factory fabricated, air tight flanged fittings with screw cap.  Provide 

extended neck fittings to clear insulation.

2.6 DYNAMIC FIRE DAMPERS
A. Dynamic Fire Dampers - Fabrication:

1. Fire Rating:  UL 555 classified and labeled as a 1-1/2 hour fire damper.
2. Air Flow Rating:  UL approved for dual directional air flow.
3. Frame:  5 inches x minimum 16 gage (127 x minimum 1.6 mm) roll formed, galvanized steel 

hat-shaped channel, reinforced at corners.  Structurally equivalent to 13 gage (2.3 mm) U-
channel.

4. Blades:
a. Style:  Airfoil-shaped, single-piece.
b. Action:  Opposed, spring closure upon fusible link release.
c. Material:  Minimum 14 gage (2.0 mm) equivalent thickness, galvanized steel.
d. Width:  Maximum 6 inches (152 mm).

5. Bearings:  Self-lubricating stainless steel sleeve, turning in extruded hole in frame.
6. Blade Seals:  Galvanized steel for flame seal to 1,900 degrees F (1,038 degrees C).  

Mechanically attached to blade edge.
7. Linkage:  Concealed in frame.
8. Axles:  Minimum 1/2 inch (13 mm) diameter plated steel, hex-shaped, mechanically attached 

to blade.
9. Mounting:  Vertical or Horizontal.
10. Temperature Release Device:

a. Fusible link, 165 degrees F (74 degrees C).
11. Finish:  Mill galvanized.
12. Assembly:  Factory assemble damper and accessories and furnish as a single unit conforming 

to UL 555.
B. Performance Data:
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1. Temperature Qualified:  Damper qualified in accordance with UL 555 as a 1-1/2 hour fire 
damper.

2. Capacity:  Demonstrate capacity of damper to close in HVAC system operating conditions.
a. Maximum Pressure:  4 inches w.g. (1 kPa).
b. Maximum Air Velocity:  4,000 feet per minute (1,219 m/min).

3. Pressure Drop:  Maximum 0.07 inches w.g. (0.02 kPa) at 2,000 feet per minute (610 m/min) 
through 24 x 24 inch (610 x 610 mm) damper.

C. Accessories:
1. Jamb Seals:  Stainless steel, flexible metal compression type.
2. Duct Transition Connection:  Round, Oval or Rectangular depending on the duct connection 

type on inlet and outlet of the fire damper.
3. Picture Frame Mounting Angles:

a. One-piece, roll formed retaining angles 1-1/2 x 1-1/2 inches (38 x 38 mm)
b. Factory matched and shipped on individual damper.
c. Factory prepunched screw holes.
d. Requires factory sleeve.
e. Factory Sleeve:  Minimum 20 gage (1.0 mm) thickness, minimum 12 inches (305 mm) 

length.
f. Steel Mullions:  For dampers in oversized masonry wall openings.
g. Breakaway Connection:  Ductmate.

2.7 STATIC FIRE DAMPERS
A. Fire Rating:  UL 555 classified and labeled as a 1-1/2 hour static fire damper.
B. Air Flow Rating:  UL approved for dual directional air flow.
C. Frame:  Maximum 2-1/8 inches (54 mm) with no flanges x minimum 20 gage (0.9 mm) roll formed, 

galvanized steel.
D. Blades:

1. Style:  Curtain type, in airstream.
2. Action:  Spring or gravity closure upon fusible link release.
3. Orientation:  Horizontal.
4. Material:  Minimum 24 gage (0.6 mm) roll formed, galvanized steel.

E. Closure Springs:  Type 301 stainless steel, constant force type, if required.
F. Temperature Release Device:

1. Fusible link, 165 degrees F (74 degrees C).
G. Mounting:  Vertical.
H. Finish:  Mill galvanized.
I. Assembly:  Factory assemble damper and accessories and furnish as a single unit conforming to 

UL 555.
J. Performance Data:

1. Temperature Qualified:  Damper qualified in accordance with UL 555 as a 1-1/2 hour fire 
damper.

2. Pressure Drop:  Maximum 0.08 inch w.g. (0.02 kPa) at 1,000 feet per minute (305 m/min) 
through 40 x 48 inch (1,016 x 1,219 mm) damper.

K. ACCESSORIES
1. Picture Frame Mounting Angles:

a. One-piece, roll formed retaining angles 1-1/2 x 1-1/2 inches (38 x 38 mm).
b. Factory matched and shipped on individual damper.
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c. Factory prepunched screw holes.
d. Requires factory sleeve.

2. Factory Sleeve:  Minimum 20 gage (1.0 mm) thickness.
3. Steel Mullions:  For dampers in oversized masonry wall openings.

2.8 OUT-OF-WALL DYNAMIC FIRE DAMPERS (WHERE FIRE DAMPER TERMINATES WITH A GRILLE 
OR REGISTER)
A. Fabrication:

1. Fire Rating:  UL 555 classified and labeled as a 1-1/2 hour fire damper.
2. Air Flow Rating:  UL approved for dual directional air flow.
3. Frame:  5 inches x minimum 16 gage (127 x minimum 1.6 mm) roll formed, galvanized steel 

hat-shaped channel, reinforced at corners.  Structurally equivalent to 13 gage (2.3 mm) U-
channel.

4. Blades:
a. Style:  Airfoil-shaped, single-piece.
b. Action:  Parallel, spring closure upon fusible link release.
c. Orientation:  Vertical.
d. Material:  Minimum 14 gage (2.0 mm) equivalent thickness, galvanized steel.
e. Width:  Maximum 6 inches (152 mm).

5. Bearings:  Self-lubricating stainless steel sleeve, turning in extruded hole in frame.
6. Blade Seals:  Galvanized steel for flame seal to 1,900 degrees F (1,038 degrees C).  

Mechanically attached to blade edge.
7. Linkage:  Concealed in frame.
8. Axles:  Minimum 1/2 inch (13 mm) diameter plated steel, hex-shaped, mechanically attached 

to blade.
9. Mounting:  Vertical.
10. Temperature Release Device:

a. Fusible link, 165 degrees F.
b. ETL, 24 VAC/VDC, 165 degrees F (74 degrees C).

11. Finish:  Mill galvanized.
12. Assembly:  Factory assemble damper and accessories and furnish as a single unit conforming 

to UL 555.
B. Performance Data:

1. Temperature Qualified:  Damper qualified in accordance with UL 555 as a 1-1/2 hour fire 
damper.

2. Capacity:  Demonstrate capacity of damper to close in HVAC system operating conditions.
a. Maximum Pressure:  4 inches w.g. (1 kPa).
b. Maximum Air Velocity:  4,000 feet per minute (1,219 m/min).

3. Pressure Drop:  Maximum 0.07 inches w.g. (0.02 kPa) at 2,000 feet per minute (610 m/min) 
through 24 x 24 inch (610 x 610 mm) damper.

C. Accessories:
1. Jamb Seals:  Stainless steel, flexible metal compression type.
2. Duct Transition Connection:  Rectangular or round.

D. Damper to be utilized for "out of wall or floor" applications with integral sleeve dynamic curtain type 
fire damper specifically designed for supply, exhaust or return ducts that terminate at a grille or 
register.

2.9 FLEXIBLE DUCT CONNECTORS
A. Fabricate in accordance with SMACNA (DCS) and as indicated.
B. Flexible Duct Connections:  Fabric crimped into metal edging strip.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
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1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A, 
minimum density 30 oz per sq yd.
a. Net Fabric Width:  Approximately 2 inches wide.

2. Metal:  3 inches wide, 24 gage, 0.0239 inch thick galvanized steel.

2.10 SMOKE DAMPERS
A. Ratings:

1. Smoke Rating: Leakage Class III Smoke Damper in accordance with UL555S.  A Class lll 
smoke damper leaks no more than 80 cubic feet per minute (2.27 m3/min) at 4 in. wg. (1 
kPa.) differential pressure.

2. Elevated Temperature Rating: 250 degree F (121 degree C).
3. Air Flow Rating: 2000 fpm.
4. Pressure Rating: 4 inches wg.

B. Construction:
1. Frame:  5 inches x minimum 16 gage (127 mm x minimum 1.6 mm) roll formed press brake 

steel hat-shaped channel, reinforced at corners.  Structurally equivalent to 13 gage (2.3 mm) 
U-channel type frame.
a. Material: Galvanized steel.

2. Blades:
a. Style:  Single skin with 3 longitudinal grooves. Flat blades shall not be acceptable.
b. Action:  Opposed.
c. Orientation:  Horizontal.
d. Material:  Minimum 16 gage (1.6 mm) galvanized steel.
e. Width:  Maximum 6 inches (152 mm).

3. Bearings:  Self-lubricating stainless steel sleeve, turning in extruded hole in frame.
4. Seals: Stainless steel, flexible metal compression type jamb seals.
5. Linkage:  Concealed in frame.
6. Axles:  Minimum 1/2 inch (13 mm) diameter plated steel, hex-shaped, mechanically attached 

to blade.
7. Mounting:  Vertical and/or Horizontal.
8. Actuator:

a. Type: Electric 120 V, 60 Hz, two-position, fail close.
b. Mounting: External (out of air stream).

9. Finish:  Mill galvanized.
C. ACCESSORIES

1. Indicator or Auxiliary Switch Package: Two position indicator switches linked directly to 
damper blade to remotely indicate damper blade position.
a. Actuator with internal switches: Damper “open”, damper “closed”. Switches mounted 

internal to actuator.
2. Factory Sleeve:

a. Minimum 20 gage (1.0 mm) thickness.
b. Minimum 12 inches (305 mm) long.

3. Provide sleeve transition connections for connection to round or oval ductwork systems as 
outlined on the drawings.

2.11 LOW LEAK THERMALLY-BROKEN MOTORIZED DAMPERS
A. General: Provide thermally-broken motorized dampers with insulated blades for all outside air 

intake dampers. Basis of design: Tamco Series 9000.
B. Construction:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
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1. Frame: Extruded aluminum (6063T5), with thickness of 0.80 inches, 4 inches deep, insulated 
with styrofoam on four sides. Entire frame shall be thermally broken by means of polyurethane 
resin pockets complete with thermal cuts

2. Blades: Blades shall be extruded aluminum (6063T5, internally insulated with expanded 
polyurethane foam and thermally broken. Complete blade shall have an insulating factor of R-
2.29 and a temperature index of 55.

3. Seals: Blade and frame seals shall be extruded silicone and secured in an integral slot within 
the aluminum extrusions.

4. Bearings: Bearings shall be composed of a celcon inner bearing fixed to a 7 /16 inch 
aluminum hexagon blade pin rotating within a polycarbonate outer bearing inserted in the 
frame, resulting in no metal-to-metal or metal-to-plastic contact.

5. Normal Position: Closed.
6. Blade Operation: Parallel.
7. Performance: Tested in accordance with AMCA Test Standard 500 D: Leakage: 4.12 

CFM/square foot with 4 inches differential pressure, as tested through 48x48 louver.

2.12 VOLUME CONTROL DAMPERS
A. Fabricate in accordance with SMACNA (DCS) and as indicated.
B. Single Blade Dampers:

1. Fabricate for duct sizes up to 6 by 30 inch.
2. Blade:  24 gage, 0.0239 inch, minimum.

C. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 by 72 inch.  
Assemble center and edge crimped blades in prime coated or galvanized channel frame with 
suitable hardware.
1. Blade:  18 gage, 0.0478 inch, minimum.

D. End Bearings:  Except in round ducts 12 inches and smaller, provide end bearings.  On multiple 
blade dampers, provide oil-impregnated nylon or sintered bronze bearings.

E. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or 

adapters.
3. Where rod lengths exceed 30 inches provide regulator at both ends.

PART 3  EXECUTION

3.1 PREPARATION
A. Verify that electric power is available and of the correct characteristics.

3.2 INSTALLATION
A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow SMACNA 

(DCS).  Refer to Section 233100 for duct construction and pressure class.
B. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where 

indicated.
C. Provide duct access doors for inspection and cleaning before and after filters, coils, fans, automatic 

dampers, at fire dampers, smoke dampers, combination fire and smoke dampers, and elsewhere 
as indicated.    Provide minimum 8 x 8 inch size for hand access,  16" x 16" size for shoulder 
access, and as indicated.  Provide 4 x 4 inch for balancing dampers only.  Review locations prior to 
fabrication.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
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D. Provide duct test holes where indicated and required for testing and balancing purposes.
E. Provide fire dampers, combination fire and smoke dampers, and smoke dampers at locations 

indicated, where ducts and outlets pass through fire rated components, and where required by 
Authorities Having Jurisdiction.  Install with required perimeter mounting angles, sleeves, 
breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.

F. Install combination smoke and fire dampers in accordance with NFPA 92.
G. Demonstrate re-setting of fire dampers to Nanuet Union Free School District's representative.
H. At fans and motorized equipment associated with ducts, provide flexible duct connections 

immediately adjacent to the equipment.
I. Smoke Dampers:

1. Handle dampers using the sleeve or frame.  Do not lift or move damper using blades, 
actuator, jackshaft or any other accessory supplied with the damper.

2. Install dampers in accordance with manufacturer’s UL Installation Instructions, product 
labeling and NFPA 90A at locations indicated on the Drawings. Any damper installation that is 
not in accordance with the manufacturer’s UL Installation Instructions shall be approved prior 
to installation.

3. Install dampers square and free from racking with blades orientation as scheduled or required.
4. Do not compress or stretch damper frame into duct or opening.
5. The installing contractor shall install bracing for multiple section assemblies to support 

assembly weight and to hold against system pressure.
6. Attach multiple damper section assemblies together in accordance with manufacturer’s 

instructions.
7. Install connections to actuators as required by other technical specification sections.
8. Dampers shall be accessible to facilitate code required inspection, adjustment and like for like 

replacement of components. Sheet metal contractor shall furnish access doors located in 
ductwork or plenums required to provide access. The Contractor shall furnish access doors 
required in walls, finished ceilings and general building construction to gain access to 
dampers and mechanical access panels.

9. Contractor shall coordinate post installation inspection and cycle test of each damper as 
required by IFC, NFPA and local codes. Final inspection and test report shall be furnished to 
building Owner for its records.

10. Install bracing for multiple section assemblies to support assembly weight and to hold against 
system pressure.  Install bracing as needed.

J. Fire Dampers:
1. Provide dynamic fire dampers at locations where dampers are installed in duct systems 

connected to fans systems. Provide static fire dampers at locations where fire dampers are 
installed in air transfer duct systems not connected to fans.

2. Install dampers at locations indicated on the drawings and in accordance with manufacturer's 
UL approved installation instructions.

3. Install dampers square and free from racking with blades running horizontally.
4. Do not compress or stretch damper frame into duct or opening.
5. Handle damper using sleeve or frame.  Do not lift damper using blades or jackshaft.
6. Install bracing for multiple section assemblies to support assembly weight and to hold against 

system pressure.  Install bracing as needed.
K. Combination Fire/Smoke Dampers:

1. Install dampers at locations indicated on the drawings and in accordance with manufacturer's 
UL approved installation instructions.

2. Install dampers square and free from racking with blades running horizontally.
3. Do not compress or stretch damper frame into duct or opening.
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4. Handle damper using sleeve or frame.  Do not lift damper using blades, actuator, or jackshaft.
5. Install bracing for multiple section assemblies to support assembly weight and to hold against 

system pressure.  Install bracing as needed.
L. At equipment supported by vibration isolators and at connections to air handling units, rooftop units, 

fume hood exhaust fans, provide flexible duct connections immediately adjacent to the equipment.
M. Provide balancing dampers at points on supply, return, and exhaust systems where branches are 

taken from larger ducts as required for air balancing.  Install minimum 2 duct widths from duct take-
off.

N. Volume Control Balancing Dampers: Provide multi-blade opposed blade dampers for ductwork 12" 
high and larger and single blade dampers for ductwork sizes 10" and smaller.

O. Provide balancing dampers on duct take-off to active terminal units, diffusers, grilles, and registers, 
regardless of whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION 23 33 00
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SECTION 23 33 19 - DUCT SILENCERS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Duct silencers.

1. Absorptive silencers.

1.2 REFERENCE STANDARDS
A. AABC MN-1 - AABC National Standards for Total System Balance; 2002.
B. AHRI 575 - Method of Measuring Machinery Sound Within an Equipment Space; 2008.
C. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014.
D. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014.
E. AMCA 302 - Application of Sone Ratings for Non-Ducted Air Moving Devices; 1973 (Reaffirmed 

2012).
F. AMCA 303 - Application of Sound Power Level Ratings for Fans; 1979 (Reaffirmed 2012).
G. ANSI S1.13 - American National Standard Measurement of Sound Pressure Levels in Air; 2005 

(R2010).
H. ASHRAE Std 68 - Laboratory Method of Testing to Determine the Sound Power in a Duct; 

1997.
I. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; 2015.
J. ASTM E477 - Standard Test Method for Measuring Acoustical and Airflow Performance of Duct 

Liner Materials and Prefabricated Silencers; 2013.
K. ASTM E596 - Standard Test Method for Laboratory Measurement of Noise Reduction of 

Sound-Isolating Enclosures; 1996 (Reapproved 2009).

1.3 SUBMITTALS
A. Product Data:  Provide catalog information indicating, materials, dimensional data, pressure 

losses, and acoustical performance.
1. Silencer manufacturer to provide submittal drawings detailing all duct silencer data 

specified in the mechanical drawing schedule.
2. Silencer manufacturer shall submit certified laboratory performance obtained using ASTM 

E477-13. The laboratory must be NVLAP accredited for the ASTM E477-13 test standard 
and a copy of the accreditation certificate must be included with submittals. Data from 
non-NVLAP accredited test facilities is not acceptable.

3. Submitted silencer pressure drops should not exceed those listed in the silencer schedule 
unless approved by project engineer. Silencer pressure drop measurements shall be 
made in accordance with ASTM E477-13.

4. Submitted silencer dynamic insertion loss and self-noise data should satisfy values listed 
in the silencer schedule at the project’s air distribution system airflow requirements. ASTM 
E-477-13 tests to obtain this data shall be conducted in the same facility and utilize the 
same silencer.

5. Silencer dynamic insertion loss shall not be less than that listed in the silencer schedule 
unless approved by the project engineer.

6. Silencer manufacturer shall provide test data for silencer(s) as indicated in the silencer 
schedule if requested by the project engineer that complies with project criteria.

http://www.aabc.com/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20575
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20300
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20301
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20302
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20303
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI/ASA%20S1.13
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2068
https://global.ihs.com/doc_detail.cfm?&rid=BSD&input_search_filter=ASHRAE&item_s_key=00011523&item_key_date=841231&input_doc_number=handbook&input_doc_title=&org_code=ASHRAE
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E477
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E596


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

DUCT SILENCERS 23 33 19 - 2 of 4

B. Shop Drawings:  Indicate assembly, materials, thicknesses, dimensional data, pressure losses, 
acoustical performance, layout, and connection details.

C. Test Reports:  Indicate dynamic insertion loss and noise generation values of silencers.
D. Manufacturer's Installation Instructions:  Indicate installation procedures necessary to maintain 

integrity of sound isolation.
E. Manufacturer's Field Reports:  Indicate installation is complete and in accordance with 

instructions.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.
B. Perform Work in accordance with AHRI 575, AMCA 300, or ANSI S1.13 standards and 

recommendations of ASHRAE Std 68.
C. Silencers shall be installed in accordance with NFPA 90A and with NFPA 90B.
D. Silencer performance must have been substantiated in a duct-to-reverberant room test facility 

in accordance with ASTM E477-13. The test facility must provide airflow in both directions 
through the test silencer. The test set-up shall eliminate effects due to flanking, directivity, end 
reflection, standing waves and reverberation room absorption. The aero-acoustic laboratory 
must be currently NVLAP accredited for ASTM E477-13. Test facilities and reports shall be 
open to inspection from project engineer.

E. Silencer manufacturer must have a minimum ten (10) years of industry experience.

PART 2  PRODUCTS

2.1 DUCT SILENCERS
A. Acceptable Manufacturers:

1. Price (basis of design)
2. Industrial Acoustics
3. Vibro Acoustics

B. General:
1. Silencers shall be of the size, configuration, capacity and acoustic performance as 

scheduled on the drawings.  Silencers shall be fabricated by the same manufacturer.
2. Silencer inlet and outlet connection dimensions must be equal to the duct sizes shown on 

the drawings.  Duct transitions at silencers are not permitted unless shown on the contract 
drawings or approved by the project engineer.

C. Construction:
1. Silencers shall be constructed in accordance with ASHRAE and SMACNA Standards for 

the pressure and velocity classification specified for the air distribution system in which it 
is installed.

2. Casing seams and joints shall be lock-formed and sealed or stitch welded and sealed 
except as noted, to provide leakage-resistant construction.

3. Airtight construction shall be achieved by use of a duct-sealing compound supplied and 
installed by the contractor at the jobsite.

4. Perforated steel shall be adequately stiffened to insure flatness and form.  Spot welds 
shall be painted as required.

5. Fire-Performance Characteristics:
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a. Silencer assemblies, including acoustic media fill, natural cotton fiber, sealants and 
acoustical spacers shall have Class 1 flame-spread index not exceeding 25 and 
smoke-developed index not exceeding 50 when tested according to ASTM E84, 
NFPA 255 or UL 723.

6. Material gauge thickness:
a. Material gauges noted in other sections are minimums and shall increase as required 

for the system pressure and velocity classification.
b. The silencers shall not fail structurally when subjected to a differential air pressure of 

8 inches water gauge.
D. Outer casing shall be ASTM A 653/A 653M, G90 galvanized sheet steel, gauge as listed below

1. Rectangular Silencers, including STC-rated models: 16 gauge
E. Inner perforated metal liner shall be supplied in accordance with ASTM A 653/A 653M, G90 

galvanized sheet steel in the following gauge thicknesses according to silencer type or 
connection size:
1. Rectangular Silencers: 22 gauge

F. Acceptable methods of fastening include Pittsburgh lock. Screws or other types of mechanical 
fasteners shall not be acceptable.

G. Silencer Connection Method: Bolted through gasketed flanges.
H. Principal Sound-Absorbing Mechanism:

1. Absorptive (Dissipative) and Film Lined Silencers:
a. Standard Acoustic media:

1) Media shall be of acoustic quality, shot-free glass fiber insulation with long, 
resilient fibers bonded with a thermosetting resin.  Glass fiber density and 
compression shall be as required to insure conformance with laboratory test 
data.

2) Media shall be packed with a minimum of 15% compression during silencer 
assembly.

3) Media shall be resilient such that it will not pull apart during normal applications, 
and shall resist settling, breakdown, and sagging from vibration.  Media shall not 
rot, mildew, or otherwise deteriorate, and shall have sufficient flexibility to readily 
form around corners and curved surfaces.

4) Media shall not cause or accelerate corrosion of aluminum or steel.
I. Media Protection:

1. Dissipative silencers:
a. Media shall be encapsulated in glass fiber cloth to help prevent shedding, erosion 

and impregnation of the glass fiber.
2. HTL Casings:

a. Silencers shall have high transmission loss (HTL) walls externally applied and 
completely sealed to the silencer casing by the silencer manufacturer.

b. If requested by the project engineer, relevant breakout noise calculations shall be 
provided to ensure compliance with the relevant room noise criteria that are based on 
the sound power levels of the specified equipment.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
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B. Support duct silencers independent of ducts.  Refer to Section 233100 and Section 233300.

END OF SECTION 23 33 19



NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

CENTRIFUGAL HVAC FANS 23 34 16 - 1 of 4

SECTION 23 34 16 - CENTRIFUGAL HVAC FANS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Fume Hood Tubular Inline centrifugal fans.
B. Bearings and drives.

1.2 REFERENCE STANDARDS
A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; 2015.
B. ABMA STD 11 - Load Ratings and Fatigue Life for Roller Bearings; 1990 (Reapproved 2008).
C. AMCA 99 - Standards Handbook; 2010.
D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating; 

2007.
E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014.
F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014.
G. NEMA MG 1 - Motors and Generators; 2014.
H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.
I. UL – Underwriters Laboratories.
J. National Electrical Code.

1.3 SUBMITTALS
A. Product Data:  Provide data on centrifugal fans and accessories including fan curves with specified 

operating point clearly plotted, power, RPM, sound power levels for both fan inlet and outlet at rated 
capacity, and electrical characteristics and connection requirements.

B. Shop Drawings:  Indicate assembly of centrifugal fans and accessories including fan curves with 
specified operating point clearly plotted, sound power levels for both fan inlet and outlet at rated 
capacity, and electrical characteristics and connection requirements.

C. Manufacturer's Instructions:  Include complete installation instructions.
D. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare parts list, 

and wiring diagrams.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in 

this section, with minimum three years of documented experience.
B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc. as 

suitable for the purpose specified and indicated.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Protect motors, shafts, and bearings from weather and construction dust.

1.6 FIELD CONDITIONS
A. Permanent fans may be used for ventilation during construction only after ductwork is clean, filters 

are in place, bearings have been lubricated, and fan has been test run under observation.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ABMA%20STD%209
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ABMA%20STD%2011
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%2099
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20210
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20300
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20301
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20MG%201
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
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PART 2  PRODUCTS

2.1 FUME HOOD EXHAUST TUBULAR INLINE CENTRIFUGAL
A. GENERAL

1. Fan performance data shall follow AMCA Standard Conditions of 0 Ft elevation and 70 Deg F.  
(Air Density shall be 0.075 lb/ft)

2. Fans selected shall allow for +/- 15% variation of scheduled static pressure and airflow.
3. Fan shall be AMCA Arrangement 9, Belt Drive, Upblast Inline Centrifugal Blower as dictated on 

the plans and specifications.
4. Fan systems shall incorporate integral lifting lugs for ease of installation.

B. FAN HOUSING AND CONSTRUCTION
1. Fan housing shall be a minimum 12 gauge steel construction.
2. Adjustable motor plate, where applicable shall utilize threaded studs for positive belt tensioning.
3. Fan shall be constructed with an integral housing drain to alleviate rainwater.
4. Fan shall contain a bolted and gasketed access door. Access door shall allow for the removal of 

wheel, shaft and bearings without the removal of the fan from the laboratory exhaust system.
5. Belt driven fan shafts shall be stainless steel and accurately turned, ground and polished.  

Shafting shall be sized for a critical speed of at least 125% of maximum fan RPM.
6. Unit fasteners exposed to corrosive airstream shall be of stainless steel construction.
7. Unit components fabricated of steel shall be coated with an electrostatically applied, baked 

epoxy powder coating with an ultraviolet protective topcoat.  Finish color shall be dark gray.  
Coating thickness shall be 5.0 mils.

8. Coating shall be salt spray tested per ASTM B117 for in excess of 1000 hours without failure, 
humidity resistance tested per ASTM D2247 for in excess of 1000 hours without failure, and 
impact resistance tested per ASTM D2794 and shall pass a minimum of 100 in-lbs.

9. Unit shall bear an engraved aluminum nameplate.  Nameplate shall indicate design CFM, static 
pressure, and maximum fan RPM.

10. Units specified as Spark Resistant Construction shall be constructed to the AMCA Spark 
Resistant Construction level as dictated on the plans and specifications.

11. Unit shall be shipped in ISTA Certified Transit Tested Packaging.
C. HIGH PLUME DISCHARGE NOZZLE

1. Fans shall incorporate a conical discharge nozzle supplied by the fan manufacturer.
2. Discharge nozzle shall be constructed and designed to efficiently handle up to 6000 feet per 

minute outlet velocity. Nozzle shall not utilize a stack cap nor hinged cover and shall be 
matched to project specific requirements as noted on the contract drawings.

D. CENTRIFUGAL FAN IMPELLER
1. Fan impeller shall be non-overloading, steel centrifugal, backward inclined, flat-blade type.  

Blades shall be continuously welded to the backplate and deep spun inlet wheel shroud.
2. Fan impeller hub shall be keyed and securely attached to the fan shaft.
3. Fan impeller shall be statically and dynamically balanced in accordance with AMCA Standard 

204-96, “Balance Quality and Vibration Levels for Fans.”
4. Fan impeller shall be coated with a finish to match the fan housing.
5. Fan impeller shall be balanced utilizing weights which are welded and coated with chemical 

resistant coating.  Balancing by means of bolts and washers shall not be acceptable.
6. Belt driven fan bearings shall be designed and tested specifically for use in air handling 

applications.  Construction shall be heavy duty regreaseable ball or roller type in a cast iron 
pillow block housing utilizing concentric mounting locking collars.
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7. Belt driven fan bearings shall be selected for a minimum L50 life of not less than 200,000 hours.
8. Belt driven fan units shall have stainless steel lube lines installed from the fan bearings with 

Zerk fittings to allow for easy lubrication.
E. FAN MOTORS AND DRIVES

1. Fan motors shall be premium efficiency, NEMA frame, nominal 1800 or 3600 RPM Totally 
Enclosed Fan Cooled (TEFC) with a 1.15 service factor.

2. Belt driven fan drive belts shall be oil and heat resistant, non-static type.  Fixed drives shall be 
sized for a minimum 1.5 service factor (150% of the motor horsepower) and shall be readily and 
easily accessible for service, if required.

3. Belt driven fans shall utilize precision machined cast iron type sheaves, keyed and securely 
attached to the wheel and motor shafts.

F. ROOF CURB
1. 12 INCH high coated steel, 12 gauge thickness, lab exhaust curb.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install fans with resilient mountings and flexible electrical leads.  Refer to Section 230548.
C. Install flexible connections between fan inlet and discharge ductwork; refer to Section 233300.  

Ensure metal bands of connectors are parallel with minimum one inch flex between ductwork and fan 
while running.

END OF SECTION 23 34 16
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SECTION 23 34 23 - HVAC POWER VENTILATORS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Roof exhausters.

1.2 REFERENCE STANDARDS
A. AMCA (DIR) - [Directory of] Products Licensed Under AMCA International Certified Ratings Program; 

http://www.amca.org/certified/search/company.aspx.
B. AMCA 99 - Standards Handbook; 2010.
C. AMCA 204 - Balance Quality and Vibration Levels for Fans; 2005.
D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating; 2007.
E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; 2014.
F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 2014.
G. NEMA MG 1 - Motors and Generators; 2014.
H. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
I. UL 705 - Power Ventilators; Current Edition, Including All Revisions.

1.3 SUBMITTALS
A. Product Data:  Provide data on fans and accessories including fan curves with specified operating point 

clearly plotted, power, RPM, sound power levels at rated capacity, and electrical characteristics and 
connection requirements.

B. Manufacturer's Instructions:  Indicate installation instructions.
C. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare parts list, 

and wiring diagrams.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in 

this section, with minimum three years of documented experience.

1.5 FIELD CONDITIONS
A. Permanent ventilators may not be used for ventilation during construction.

PART 2  PRODUCTS

2.1 POWER VENTILATORS - GENERAL
A. Static and Dynamically Balanced:  Comply with AMCA 204.
B. Performance Ratings:  Comply with AMCA 210, bearing certified rating seal.
C. Sound Ratings:  Comply with AMCA 301, tested to AMCA 300, bearing certified sound ratings seal.
D. Fabrication:  Comply with AMCA 99.

http://www.amca.org/certified/search/company.aspx
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%2099
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20204
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20210
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20300
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20301
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20MG%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20705
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20204
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20210
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20301
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%20300
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AMCA%2099
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E. UL Compliance:  UL listed and labeled, designed, manufactured, and tested in accordance with UL 705.
F. Electrical Components:  Listed and classified by Underwriters Laboratories Inc. as suitable for the 

purpose specified and indicated.
G. Enclosed Safety Switches:  Comply with NEMA 250.

2.2 CENTRIFUGAL ROOF EXHAUSTERS
A. Roof Curb:  16 inch high self-flashing of aluminum with continuously welded seams, built-in cant strips, 

insulation and curb bottom, and factory installed nailer strip.
B. Backdraft Damper:  Motor actuated via 24 volt control power, aluminum multiple blade construction, felt 

edged with offset hinge pin, nylon bearings, blades linked.
C. Description: Fan shall be a spun aluminum, roof mounted, direct driven, downblast centrifugal exhaust 

ventilator.
D. Certifications: Fan shall be manufactured at an ISO 9001 certified facility. Fan shall be listed by 

Underwriters Laboratories (UL 705). Fan shall bear the AMCA certified ratings seal for sound and air 
performance.

E. Construction: The fan shall be of bolted and welded construction utilizing corrosion resistant fasteners. 
The spun aluminum structural components shall be constructed of minimum 16 gauge marine alloy 
aluminum, bolted to a rigid aluminum support structure. The aluminum base shall have continuously 
welded curb cap corners for maximum leak protection. The discharge baffle shall have a rolled bead for 
added strength. An integral conduit chase shall be provided through the curb cap and into the motor 
compartment to facilitate wiring connections. The motor shall be enclosed in a weather-tight 
compartment, separated from the exhaust airstream. Unit shall bear an engraved aluminum nameplate. 
Nameplate shall indicate design CFM and static pressure. Unit shall be shipped in ISTA certified transit 
tested packaging.

F. Wheel: Wheel shall be centrifugal backward inclined, constructed of 100% aluminum, including a 
precision machined cast aluminum hub. An aerodynamic aluminum inlet cone shall be provided for 
maximum performance and efficiency. Wheel shall be balanced in accordance with AMCA Standard 
204-05,Balance Quality and Vibration Levels for Fans.

G. Motor (for three phase direct drive fans): Motor shall be NEMA design B with a minimum of class B 
insulation rated for continuous duty and furnished at the specified voltage, phase and enclosure, and 
inverter duty rated.

H. Motor (for motors connected to fans with electronically commutated motors): Motor shall be an 
electronically commutated (EC) motor rated for continuous duty and furnished with internally mounted 
potentiometer speed controller.
1. Provide each EC motor with an air balance kit:

a. Provides a point to set the speed range over which the motor will operate
b. Shall contain an integral 24 Volt control transformer
c. Shall incorporate a speed control to facilitate field air balancing as well as a Hand-Stop-Auto 

control that allows selection of operating modes from 'stopped,' to manual, to fully automatic 
control

d. Shall provide convenient terminals for landing motors and controls as well as auxiliary control 
of motor operated dampers

e. Shall Provide a means for remote on/off control
f. Status indicated by a tricolor LED light

I. Provide with NEMA-3R disconnect switch to be mounted under the fan shroud.
J. Roof Curbs:

1. 16 inch high self-flashing of galvanized steel with continuously welded seams, built-in 
cant strips, insulation and curb bottom, and factory installed nailer strip.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20705
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
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K. Roof Curb Adapter:
1. Roof Curb Adapter and Extension:

a. Used to connect a new roof fan to an existing roof curb
b. Roof Products and Systems (RPS) model CA-2 or equal
c. Construction:

1) 18 gauge galvanized steel
2) 1-1/2", 3 LB. density fiberglass insulation
3) Unitized construction
4) Continuous welded corner seams
5) 16 inch height

d. Field measure existing roof curb dimensions as required to provide curb adapter size to 
match replacement fan inlet dimensions.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening.

END OF SECTION 23 34 23
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SECTION 23 35 13 - DUST COLLECTION SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Ductwork and duct fittings.
B. Dust elimination and collection devices.
C. Laser Fume Extractors.
D. Accessories.

1.2 REFERENCES
A. ACGIH (IV) - Industrial Ventilation, A Manual of Recommended Practice; American Council of 

Governmental Industrial Hygienists; 2007, 26th edition.
B. AMCA 99 - Standards Handbook; Air Movement and Control Association International, Inc.; 

2003.
C. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating; Air 

Movement and Control Association International, Inc.; 1999.
D. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and Control 

Association International, Inc.; 2005.
E. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; Air 

Movement and Control Association International, Inc.; 2006.
F. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2005a.
G. ASTM A 1011/A 1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 

Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability; 
2005a.

H. AWS D9.1M/D9.1 - Sheet Metal Welding Code; American Welding Society; 2006.
I. NFPA 91 - Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and 

Noncombustible Particulate Solids; National Fire Protection Association; 2004.
J. NFPA 664 - Standard for the Prevention of Fires and Explosions in Wood Processing and 

Woodworking Facilities: 2020.
K. NFPA 69 - Standard on Explosion Prevention Systems: 2019.
L. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and 

Air Conditioning Contractors' National Association; 2005.
M. SMACNA (ROUND) - Round Industrial Duct Construction Standards; Sheet Metal and Air 

Conditioning Contractors' National Association; 1999.
N. SMACNA (RIDC) - Rectangular Industrial Duct Construction Standards; Sheet Metal and Air 

Conditioning Contractors' National Association; 2004.
O. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Underwriters Laboratories 

Inc.; 2005.
P. NFPA 652 - Standard on the Fundamentals of Combustible Dust
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1.3 SUBMITTALS
A. Shop Drawings:  Indicate dimensions, sizes, weights and point loadings, material thickness, 

and locations and sizes of field connections.  Submit construction layout and details for inlet 
fittings.

B. Product Data:  Provide manufacturers literature and data indicating rated capacities, 
dimensions, weights and point loadings, accessories, electrical characteristics and connection 
requirements, wiring diagrams, and location and sizes of field connections.

C. Provide fan curves with specified operating point clearly plotted.
D. Submit sound power levels for both fan inlet and outlet at rated capacity.
E. Manufacturer's Installation Instructions:  Indicate assembly and installation instructions.
F. Operation and Maintenance Data:  Include instructions for lubrication, motor and drive 

replacement, spare parts list, and wiring diagrams.

1.4 QUALITY ASSURANCE
A. Fans:

1. Performance Ratings:  Conform to AMCA 210 and bear the AMCA Certified Rating Seal.
2. Sound Ratings:  AMCA 301, tested to AMCA 300, and bear AMCA Certified Sound Rating 

Seal.
3. Fabrication:  Confirm to AMCA 99.

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters' Laboratories 
Inc., as suitable for the purpose specified and indicated.

PART 2  PRODUCTS

2.1 DUCTWORK AND DUCT ACCESSORIES
A. The dust collection systems shall be designed in accordance with good dust collection 

practices, in order for the dust collector to operate at its maximum possible efficiency.  The 
Industrial Ventilation Manual of the American Conference of Governmental Industrial 
Hygienists, SHALL BE the guide to proper duct system installation.

B. Duct system conveying velocities shall conform to a nominal design conveying velocity of 4,000 
feet per minute in all main and branch ducts.

C. The inlet ducting shall include an IEP IsoFlap flow-actuated flap valve where shown on the 
drawings meeting the requirements of NFPA 69, 2019 Edition section 12.2.  An IEP interface 
module with process interlock outputs shall be provided for use with the IEP IsoFlap.  
Installation shall follow the IEP IsoFlap installation requirements including minimum and 
maximum location placement distances from the expected ignition source and shut down for 
the dust collector power.
1. The supplier shall provide a flow-actuated flap valve meeting the requirements of NFPA 

69, 2019 Edition section 12.2.
2. The technique of deflagration isolation by using a flow-actuated flap valve shall be used 

for interruption or mitigation of flame, deflagration pressures, pressure piling, and flame-jet 
ignition on the inlet duct to a dust collector.

3. The flap valve shall be mounted on the inlet conveying duct of a protected vessel and 
open in the direction of process flow.

4. The anticipated differential pressure across the valve during deflagration, as determined 
by the valve manufacturer, shall be greater than the flap valve closing pressure.
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5. Upon actuation from a deflagration pressure wave, the flap plate shall close and remain 
sealed via a locking mechanism to prevent flame and burning material propagation.  The 
locking mechanism shall be designed to latch only upon deflagration conditions, and not 
from normal process airflow shutdown.

6. The flap valve shall have an inspection door to allow periodic inspection of the flap plate 
and seal.

7. Upon activation, the flap valve shall initiate an immediate, automatic shutdown of the 
protected process.

8. A continuous signal shall be provided to ensure that valve operation is not compromised 
by the accumulation of a dust layer on the bottom interior of the valve.

9. The conveying ductwork between the protected vessel and the flap valve shall be of 
sufficient strength to withstand the expected peak pressure during a vented or suppressed 
deflagration.

10. An interface module with process interlock outputs shall be provided.  The interface 
module shall have LED indicators for a visual output indicating Normal, Closed and 
Trouble from product accumulation.

11. Design Certification:
a. The flow-actuated flap valve deflagration isolation system design methodology and 

application range shall be supported by appropriate testing and certified by a 
recognized testing organization acceptable to the authority having jurisdiction.

b. The performance characteristics of the flap valve shall be determined through testing, 
and the valve will only be applied within these tested limits.  These include:
1) Minimum and maximum location placement distances from the expected ignition 

source
2) Minimum and maximum Kst
3) Minimum material auto-ignition temperature the valve is approved for
4) Maximum number of flow direction changes
5) Maximum dust loading
6) Maximum air velocity
7) Range of allowable Pred within the protected enclosure where the ignition might 

occur
c. The system manufacturer shall provide to the owner or operator documentation 

supporting that the design is in compliance with the manufacturer’s independent third-
party approval, including application limitations, and is suitable for the hazard to be 
protected.

12. Component Requirements - Flap Valve:
a. The flap valve blade shall be able to be swung out of the valve for cleaning / 

inspection.
b. Non housing piercing bearing shaft which minimizes potential for dust deposits 

affecting operation.
c. Installation staging feet to be part of the flap valve body, for externally supporting the 

weight of the valve.
d. Shall be furnished fully assembled including NFPA-required sensors.
e. Lifting points for transport and installation.
f. Cylindrical construction to reduce product build up.
g. Testing performed under explosive conditions.
h. No minimum auto-ignition or MIE restriction.
i. Allowable dust concentration in ducting up to 200 g/m3.

13. Interface Module
a. The panel shall include an integrated intrinsically safe barrier.
b. 3 keyed connections on the bottom of the module – 1 for power cable / 1 for output 

cable / 1 for sensor cable.
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c. To supply a 3 to 5 second accumulation sensor delay.
d. The module shall monitor operational conditions via integrated sensors in the flap 

valve, to improve reliability and allow longer intervals between inspections.
e. The module shall have indicator lights on the front to provide system status.

D. Exhaust system ductwork shall be constructed with materials suitable for the conditions of 
service and installed in a permanent and workmanlike manner.

E. All duct system pipe and elbows shall be galvanized.  All fittings, such as branch pipes, hoods, 
and floor sweeps, shall be painted with a rust resistant finish.  All exhaust system ducting shall 
be round.  The interior of all duct shall be smooth and free from obstructions, especially at 
joints.

F. Ducting shall be the clamp-together type as manufactured by Nordfab, or approved equal. 
Spiral ducting, hammer lock duct or slip fit ducting is not acceptable.

G. All sheet metal pipe shall be constructed of the following minimum gauges:  3”-8” diameter – 24 
GA;  9”-17” diameter – 22 GA;  18”-24” diameter – 20 GA.

H. Elbows shall have a minimum centerline radius of 1½ times the pipe diameter in sizes 3” to 12”, 
and 2 times the pipe diameter in sizes 13” and larger unless noted on drawings.  Elbows of 
either one piece or multiple gore construction are acceptable.

I. All branches shall enter the main at the large end of the transition at an angle not to exceed 
30º.  Branch connections should be to the side or top of the main with no two branches entering 
directly opposite each other.  “T” type branches are unacceptable.

J. All pipe joints shall be lapped in the direction of airflow.  The joints shall be riveted and sealed 
by means of either duct tope or solder.  Additionally, longitudinal lock seam joints shall be 
sealed.

K. All ductwork shall be rigidly supported, such that there shall be no unsupported span of 
ductwork greater than 10 feet.  Additionally, all branch drops to machine connections shall be 
rigidly supported.

L. Cleanouts shall be provided on horizontal runs of ducts carrying dust-laden air.  Proper spacing 
of cleanouts shall be every 12 feet. Clean-outs are not required where clamp-together ducting 
is used except as indicated on drawings.

M. A heavy duty gravity back-draft damper shall be provided on the suction duct near cyclone dust 
collector inlets to provide air flow isolation when the fan is off.  The damper shall be constructed 
of galvanized steel, minimum 16 gage.

N. Sound Attenuators:
1. Collars: Caulked and painted.
2. Outer Tube: On 16” diameter pipe and all smaller sizes, longitudinal seam shall be laser 

welded.
O. Flexible hose shall be used for the last 1 to 2 feet of duct run to the woodworking machine 

connections. All flex hose shall be wire reinforced, clear polyurethane hose, anti-static,  
minimum 20 mil thickness as manufactured by High Tech Hose Inc. or equal.

P. Where reinforced flexible hose is required, the section should be kept as straight as possible 
and the overall length kept to a minimum.

Q. Adequate clearances shall be provided between ductwork and ceilings, walls, lights, and 
utilities so as not to hinder installation, maintenance, or lighting quality.

R. All machine connections shall incorporate manual cut-off (blast) gates.
S. All duct collection hoods shall be efficiently designed to effect proper dust collection.
T. All ducting shall be installed and supported per SMACNA code.
U. Exterior Duct Supports: Dual bases supporting "H" frame strut assembly to support duct.
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1. Strut Material: Hot-dip galvanized steel.
2. Stainless steel bases and hot-dip galvanized steel struts.
3. Base Material: Polycarbonate resin, stainless steel or hot-dip galvanized

V. Blast Gates:  Half collar of steel, with galvanized steel slide, set screw.

2.2 CYCLONE DUST COLLECTORS
A. Dust collection system exhaust ventilation requirement shall be 3,800 CFM at 16” w.c. E.S.P.
B. Cyclone unit dust collector shall be a DUSTKOP Model # 80SN70-D2-SP, as manufactured by 

AGET Manufacturing Company, Adrian, Michigan, or approved equal.
C. The cyclone unit fan shall be located on the “clean air side” of the cyclone. The fan wheel shall 

be a backward inclined high efficiency design and shall rotate at a nominal speed of 3600 RPM 
in a direct drive configuration. The fan assembly shall be an AMCA arrangement #4HM and 
AMCA Class III Type ‘B’ wheel construction (spark-resistant aluminum).  The fan scroll shall 
include a quick opening inspection door.

D. The cyclone unit fan shall be driven by a 20 HP, TEFC, 3600 RPM continuous duty inverter 
ready premium efficiency motor. The motor shall include a weather cap assembly to protect it 
from rain, sleet, ice and snow. The motor shall be rated to operate on 480/60/3 power, shall 
include a minimum 3 year manufacturer’s warranty, and shall comply with EISA 2007 motor 
efficiency standards.

E. The cyclone shall be a high efficiency design, measuring 36” in diameter. Additionally, the 
cyclone shall be constructed in a component bolt-together design of AISI 1010 CQ cold rolled 
steel.

F. The cyclone unit shall incorporate a supporting angle iron framework, lending support at the 
base of the cone and base of the cylinder. The unit frame shall be constructed of 2½” x 2½” x 
¼” angle, ASTM spec. A36, minimum.

G. The cyclone unit shall be mounted on a welded structural steel support stand. The stand shall 
be constructed of 3” x 3” x 5/16” angle, ASTM spec. A36, minimum.

H. Collected dust shall be deposited into two (2) standard steel DOT type 55-gallon drums for 
storage, and shall be supplied with the collector. Storage capacity shall be 7.3 cu. ft. per drum, 
or 14.6 cu. ft. total.

I. The drum cover assemblies shall be of a clamp-on, positive sealing design. Those held/sealed 
in place by fan suction only shall be unacceptable for this service.

J. The cyclone unit dust collector shall be finished with a minimum of (1) coat of Sherwin-Williams 
Powdura RAL series super durable polyester TGIC-free powder coating, RAL 7015 GL.

K. The inlet duct to the cyclone unit dust collector shall be fit-up with an explosion isolation device 
(explosion backdraft damper), to prevent the pressure wave from an explosion in the dust 
collector from traveling back through the system ductwork into the shop. The basis for design 
shall be an IEP-14 inlet isolation damper.

L. After-Filter Unit:
1. After-Filter unit dust collector shall be a DUSTKOP Model # FT64-SP, manufactured by 

AGET Manufacturing Company, Adrian, Michigan, or approved equal.
2. The After-Filter shall contain 612 sq. ft. of filter area in the form of 10.1 oz. high efficiency 

cotton sateen filter media. The DUSTKOP Model # FT64-SP shall contain 64 five inch 
diameter filter tubes, open at both top and bottom.

3. Air-to-filter ratio (CFM/SQ. FT.) shall not exceed 6.2/1, based on a design exhaust rate of 
3,800 CFM.

4. The After-Filter unit shall be structurally self-supporting, incorporating angle iron support 
legs.
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5. The After-Filter shall be provided with a shaker mechanism, which is to be operated 
electrically. The motorized shaker shall be driven by a 1/2 HP, TEFC, 1800 RPM motor, 
capable of operating on 480/60/3 power.

6. The motorized shaker shall be controlled automatically by shaker timing relays in the 
system electrical control panel.

7. Collected dust shall be deposited into two (2) dust bin drawers, each containing 6.4 cu. ft. 
dust storage capacity. Dust storage in the filter bags is unacceptable.

8. The after-filter shall be finished with a minimum of (1) coat of Sherwin Williams Powdura 
RAL series super durable polyester TGIC-free powder coating, RAL 7015 GL.

M. Electrical:
1. All electrical controls and wiring shall conform to NFPA 70, the National Electrical Code, 

Article #430– motors, motor circuits, and controllers, and/or appropriate local codes.
2. All electrical controls shall be located indoors, and shall comply with NFPA 70, the 

National Electrical Code, Article #500-7, Class III locations, necessitating NEMA type ‘12’ 
enclosures (dust-tight), unless otherwise specified.

3. All electrical controls shall be contained in a pre-wired control panel for single point wiring. 
The control panel shall include a disconnect, fuse blocks, fuses, variable frequency drive 
with touchpad display mounted on enclosure door, start and stop pushbuttons, spark 
detection system and isolation damper interlocks, and UL508 certification. Variable 
frequency drive (fan motor control shall be Yaskawa HV600. Motor starter shall be NEMA 
size and rating. IEC spec. motor controls shall be unacceptable.

4. Control panel enclosure shall include a cooling fan with filter and grille, sized for all 
controls mounted in the enclosure.

5. Non-fusible disconnect(s) outdoors shall require minimum NEMA type ‘3R’ enclosures 
(watertight).

6. The system power supply shall be 480/60/3. All control circuit wiring shall be 120/60/1.

2.3 LASER FUME EXTRACTOR
A. BOFA MODEL ad 500 iQ or equal
B. Dimensions: 47.44" x 24.21" x 31.10"
C. Cabinet Construction: Brushed stainless steel/powder coated mild steel
D. Airflow: 324 CFM
E. Electrical: 115 volt, 14.8 full load amps, 1.1 kW
F. Noise level: <60 dBA
G. Weight: 292 pounds
H. UL approved
I. Pre-Filter:

1. Surface media area: 322.8 square feet
2. Filter media: Borosilicate
3. Filter media construction: Maxi pleat construction with glue bead spacers
4. Filter housing: Zintec mild steel
5. Filter efficiency: 95% @ 0.9 microns
6. Inlet size: 0.41 feet
7. Dropout chamber size: 58 liters
8. Filter media pleat size: 0.65 feet

J. Combined HEPA/gas filter:
1. Surface media area: 80.7 square feet
2. Filter media: Borosilicate
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3. Filter media construction: Maxi pleat construction with glue bead spacers
4. Filter housing: Zintec mild steel
5. Filter efficiency: 99.997% @ 0.3 microns
6. Treat activated carbon: 74.8 pounds

K. Provide extractor with combined HEPA/gas filter, real time airflow reading, high contrast 
display, filter change/system fail signal, automatic flow control system, independent filter 
condition monitorin, display and warnings.

PART 3  EXECUTION

3.1 FIELD MEASUREMENTS
A. Verify that field measurements are as instructed by the manufacturer.

3.2 INSTALLATION
A. Install equipment in accordance with manufacturer's instructions.
B. Install in accordance with NFPA 91 except as indicated.
C. Do not operate fans for any purpose until ductwork is clean, filters are in place, bearings 

lubricated, and fan has been test run under observation.
D. Locate ducts with sufficient space around equipment to allow normal operating and 

maintenance activities.
E. Install dust collection system in accordance with NFPA 652.

END OF SECTION 23 35 13
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SECTION 23 36 00 - AIR TERMINAL UNITS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Single-duct terminal units.

1. Single-duct, variable-volume units.
B. Integral controls.

1.2 REFERENCE STANDARDS
A. AHRI 410 - Standard for Forced-Circulation Air-Cooling and Air-Heating Coils; 2001 (R2011).
B. AHRI 880 (I-P) - Performance Rating of Air Terminals; 2011 with Addendum 1.
C. AHRI 885 - Procedure for Estimating Occupied Space Sound Levels in the Application of Air Terminals and 

Air Outlets; 2008 with Addendum 1.
D. ASHRAE Std 130 - Methods of Testing Air Terminal Units; 2008 (R2014).
E. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a.
F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, Including 

All Applicable Amendments and Supplements.
H. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
I. SMACNA (SRM) - Seismic Restraint Manual Guidelines for Mechanical Systems; Sheet Metal and Air 

Conditioning Contractors' National Association; 2008.
J. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; current edition, including all revisions.

1.3 SUBMITTALS
A. Product Data:  Provide data indicating configuration, general assembly, and materials used in fabrication.  

Include catalog performance ratings that indicate air flow, static pressure, and NC designation.  Include 
electrical characteristics and connection requirements.

B. Shop Drawings:  Indicate configuration, general assembly, and materials used in fabrication, and electrical 
characteristics and connection requirements.
1. Include schedules listing discharge and radiated sound power level for each of second through sixth 

octave bands at inlet static pressures of 1 to 4 inch wg.
C. Certificates:  Certify that coils are tested and rated in accordance with AHRI 410.
D. Manufacturer's Installation Instructions:  Indicate support and hanging details, installation instructions, 

recommendations, and service clearances required.
E. Project Record Documents:  Record actual locations of units and locations of access doors required for 

access of valving.
F. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating instructions, 

maintenance and repair data, and parts lists.  Include directions for resetting constant-volume regulators.
G. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Nanuet Union Free 

School District's name and registered with manufacturer.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20410
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20880%20I-P
https://global.ihs.com/doc_detail.cfm?&rid=BSD&item_s_key=00119382&item_key_date=880931&input_doc_number=AHRI%20885&input_doc_title=
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%20130
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20SEISMIC%20RES%20MANU
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20181


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

AIR TERMINAL UNITS 23 36 00 - 2 of 6

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in this 

section, with minimum three years of documented experience.
B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally 

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.
C. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc. as suitable 

for the purpose specified and indicated.

1.5 WARRANTY
A. Provide five year manufacturer warranty for air terminal units.

PART 2  PRODUCTS

2.1 SINGLE-DUCT, VARIABLE-VOLUME SUPPLY UNITS
A. The assemblies shall be pressure independent and shall reset to any air flow between zero and the maximum 

cataloged air volume.
B. At an inlet velocity of 2,000 fpm, the minimum operating pressure for any unit shall not exceed 0.04 w.g.
C. The assemblies shall consist of Three foot long silencer/sound attenuators supplied as a separate piece 

(where scheduled) that matches the terminal discharge area configuration and performance, as described on 
the plans and/or air distribution schedules. The attenuators have slip and drive connections for easy 
installation.

D. Performance characteristics including pressure drop and sound data for the terminal/silencer assembly shall 
have been attained through lab testing in accordance to ASHRAE 130-2008 and AHRI 880-2008. Sound 
ratings of air distribution per the levels indicated on the drawing schedules.

E. Performance of the complete VAV terminal and silencer assembly (where scheduled) shall be AHRI certified.
F. The air flow sensor shall be of a cross configuration located at the inlet of the assembly. The sensor shall 

have twelve total pressure sensing ports and a center averaging chamber designed to accurately average the 
flow across the inlet of the assembly. Sensor shall provide accuracy within 5% with 90° sheet metal elbow 
directly at the inlet of the assembly. The air flow sensor shall amplify the sensed air flow signal.

G. The primary air valve damper shall be heavy gauge metal, with peripheral gasket and solid steel shaft, 
pivoted in self-lubricating bearings. In the full closed position, air leakage past the closed damper shall not 
exceed 2% of the nominal catalog rating at 3 in. w.g. inlet static pressure, when tested in accordance to 
ASHRAE 130.

H. The entire valve/damper assembly shall be tested to 1.25 million cycles without failure.
I. Low Leakage Construction:

1. The terminals shall be provided with factory certified low leakage construction up to four inches water 
gauge internal pressure.

2. Inlet dampers shall exhibit leakage rates of less than:
a. 0.75% of maximum nominal catalog airflow for CLL4

3. Single duct casings shall exhibit external leakage rates of less than:
a. 1% of maximum nominal catalog airflow for CLL4

4. Terminals shall include the following design features:
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a. Access door shall be supplied with compression style gasketing and quarter turn latches.
b. The unit casing shall be flanged and gasketed at all external casing seams.
c. All production units shall be individually factory tested to ensure compliance with project specific 

leakage requirements.
d. Leakage test results shall be documented on a label affixed to each certified low leakage unit.

J. Fiber-Free Foam Insulation .
1. Insulation shall comply with the requirements of UL 181 (erosion, mold growth and humidity) and 

ASHRAE 62.1, and shall have a maximum flame/smoke spread of 25/50 for both the insulation and the 
adhesive when tested in accordance with ASTM E84.

2. The insulation shall be secured with adhesive.
3. Insulation thickness shall be:

a. 1/2 inch  thick, R-value of 2.0.
K. Control: Actuator shall be supplied and installed by the Temperature Controls provider. Box shall be set up for 

pressure independent operation with air flow sensor and tubing provided and installed by the box 
manufacturer.

L. Access Door:  Provide ultra-low leakage, premium quality and performance, flat oval design, 1/2” insulated 
double wall, access door. Door shall be formed 24 gauge, galvanized steel flanged frame and door panel. 
Door shall have positive bulb door seal, (foam gaskets are not acceptable). The unit should include camp lock 
design fasteners for easy removal and box inspection.

M. Hot Water Heating Coil:
1. The hot water coil casing shall be constructed from a minimum 22 gauge, 0.032 inch galvanized steel, 

factory-installed on the terminal discharge with slip-and drive attachment for downstream ductwork.
a. A gasketed access door shall be provided, located on bottom of unit.
b. Coil handing shall be specified as right hand or left hand when looking into the coil inlet in the 

direction of airflow.
c. The water coil shall be supplied with an access door located:

1) Upstream of the water coil in the terminal casing.
d. The water coil access door shall be secured to the casing with:

1) Quarter turn sash latches.
2. The water coil fins shall be 0.0045 inch aluminum fins, mechanically-bonded to seamless 0.50 by 0.016 

inch copper tubes.
a. Fins shall be formed in a high heat transfer sine wave configuration.

3. The water coil shall be leak tested to a minimum 390 pounds per square inch, with a minimum burst 
pressure of 1800 pounds per square inch.

4. The water coil shall be certified in accordance with AHRI 410 and units shall bear an AHRI 410 label.
N. Accessories: Hanger brackets, NEMA 1 control box with 24 power connection and disconnect switch.
O. Factory mount and wire controls.  Mount electrical components in control box with removable cover.  

Incorporate 24 volt, low voltage single point electrical connection to power source.

2.2 SINGLE DUCT EXHAUST TERMINAL UNITS
A. Unit Casing:

1. The unit casing shall be constructed of a minimum 22-gauge, 0.032-inch galvanized steel.
a. The casing shall be assembled with longitudinal lock seam construction.

2. The terminal unit shall have a rectangular inlet with slip-and-drive connections.
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3. The terminal unit shall have a rectangular discharge with slip-and-drive connections.
B. Liners:

1. Insulated Liners:
a. Fiber-Free Foam Insulation - FF.

1) Insulation shall comply with the requirements of UL 181 (erosion, mold growth and humidity) 
and ASHRAE 62.1, and shall have a maximum flame/smoke spread of 25/50 for both the 
insulation and the adhesive when tested in accordance with ASTM E84.

2) The insulation shall be secured with adhesive.
3) Insulation thickness shall be (select one):

(a) 1/2 inch thick, R-value of 2.0.
C. Air Damper Assembly:

1. The damper assembly shall be heavy-gauge, galvanized steel with a solid shaft rotating in bearings.
2. The damper shaft shall incorporate a visual position indicator etched into the end of the damper shaft to 

clearly indicate damper position over the full range of 90 degrees.
3. The damper shaft shall be mounted on the left or right of the damper when looking in the direction of 

airflow.
4. The 18 gauge damper assembly shall incorporate a peripheral gasket on the damper blades for tight 

airflow shutoff.
5. Air leakage past the closed damper shall not exceed 2 percent of the unit maximum rated airflow at 3.0 

inch water gauge inlet static pressure, tested in accordance with ASHRAE 130.
6. The damper, seal, and bearing system shall be tested to 1.25 million cycles, or the equivalent of 100 full 

open/closures per day for 35 years, with no visible signs of wear, tear, or failure of the damper 
assembly after such testing.

D. Airflow Sensor:
1. The airflow sensor shall be a differential pressure airflow device measuring total and static pressures, 

and mounted to the inlet valve.
2. Plastic parts shall be fire-resistant, complying with UL 94.
3. The airflow sensor shall be RoHS (Restriction of Hazardous Substances) compliant. Material containing 

polybrominated compounds shall not be acceptable.
4. Control tubing shall be protected by grommets at the wall of the airflow sensor's housing.
5. The airflow sensor shall be furnished with twelve total pressure sensing ports and four static pressure 

sensing ports, and shall include a center averaging chamber that amplifies the sensed airflow signal.
6. After balancing, the airflow sensor signal accuracy shall be plus or minus five percent throughout 

terminal operating range.
E. Inlet Valve - Standard:

1. The inlet valve shall include a 1/8 inch raised single bead weld for added strength.
2. The gasket seal shall be a low leakage continuous piece with a peripheral gasket for tight airflow 

shutoff.
3. The inlet valve shall include two heavy duty stop pins to accurately position the damper in the closed 

and open positions.
F. Electrical Requirements:

1. Single duct terminal units shall be provided with single-point power connection.
2. The terminal unit equipment wiring shall comply with the requirements of NFPA 70.
3. The controllers on the Exhaust VAV terminal units shall be provided with 24-volt power connections.
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PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Support units individually from structure with wire rope complying with ASTM A492 and ASTM A603 in 

accordance with SMACNA 1981..
C. Do not support from ductwork.
D. Connect to ductwork in accordance with Section 233100.
E. Install the terminal units in accordance with the manufacturer's instructions.
F. See drawings for the size(s) and duct location(s) of the air terminal units.
G. Provide ceiling access doors or locate units above easily removable ceiling components.

1. Provide access doors where air terminal units are to be installed above gypsum board ceilings, sized 
16"x16". Refer to architectural specifications for access door requirements within gypsum board ceiling 
systems.

H. Support the terminal units individually from the structure in accordance with manufacturer’s 
recommendations.

I. Embed anchors in concrete in accordance with ASTM E488/E488M.
J. Do not support the terminal units from the ductwork.
K. Verify that electric power is available and of the correct characteristics.

3.2 ADJUSTING
A. Ensure the damper operator attached to the assembly allows full modulation of flow range from 100 percent 

of design flow to zero.

3.3 FIELD QUALITY CONTROL
A. Provide manufacturer's field representative to test, inspect, instruct, and observe field-assembled components 

and equipment installation, including connections and to assist in field testing.  Report results in writing.
1. Leak Test:

a. After installation, fill water coils and test for leaks.
b. Repair leaks and retest until no leaks exist.

2. Operational Test:
a. After electrical circuitry has been energized, start units to confirm proper motor rotation and unit 

operation.
b. Test and adjust controls and safeties.
c. Replace damaged and malfunctioning controls and other equipment.
d. Remove and replace malfunctioning units and retest as specified above.

3.4 CLEANING
A. Vacuum clean coils and inside of units.

END OF SECTION 23 36 00
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SECTION 23 37 00 - AIR OUTLETS AND INLETS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Diffusers.
B. Displacement Ventilation Diffusers.
C. Registers/grilles.

1.2 REFERENCE STANDARDS
A. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Inlets; 2006 (R2011).
B. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
C. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.
D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.

1.3 SUBMITTALS 
A. Product Data:  Provide data for equipment required for this project.  Review outlets and inlets 

as to size, finish, and type of mounting prior to submission.  Submit schedule of outlets and 
inlets showing type, size, location, application, and noise level.

B. Project Record Documents:  Record actual locations of air outlets and inlets.

1.4 QUALITY ASSURANCE
A. Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.

1.5 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.

PART 2  PRODUCTS

2.1 ONE WAY IN-WALL DISPLACEMENT SUPPLY DIFFUSER
A. Approved Manufacturers:

1. Price Model DF1W (basis of design)
2. Titus
3. Nailor

B. Construction: The 1 way flat faced in-wall displacement diffuser shall be constructed with an 
equalization baffle behind the operative diffuser face for uniform, low velocity, distribution of 
supply air. Both the equalization baffle and face shall be securely retained in the diffuser 
frames. Plastic nozzle arrays or any plastic components are unacceptable. The diffuser frames 
shall be constructed of 20 gauge steel for rigidity and protection of the operative face. The 
operative face shall be constructed of painted 18 gauge perforated steel, and the frame shall be 
provided in painted 20 gauge steel. The plenum shall be 24 gauge steel.  The internal baffling 
elements shall be constructed of aluminum. The diffuser shall be available for duct connection 
at the top.  The paint shall be powder coat polyester. Epoxies and their derivatives are 
unacceptable.  Visible non-metallic components are unacceptable.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20ARCHITECTURAL%20MANU
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2070
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C. Mounting/Fastening: The diffuser front panel shall be bolted to the plenum through the wall with 
factory provided fasteners.

D. Performance: Air shall be delivered to the space at low noise levels and low velocities that are 
even across the diffuser face, in all ducting configurations and without the use of nozzles.

E. Mounting Height: Bottom of diffuser no greater than 6 inches above finished floor.
F. Diffuser Manufacturer shall provide sound and pressure drop data derived from tests in 

accordance with ASHRAE Standard 70-2006. Performance data for Draft Rate (%DR) shall be 
provided based on tests in accordance with ASHRAE Standard 55-2004.

2.2 QUARTER ROUND HORIZONTAL  90° DISPLACEMENT DIFFUSERS
A. General:

1. Furnish and install quarter round horizontal displacement diffuser with the sizes, 
capacities, and options as indicated on the plans and air outlet schedule.

2. The displacement diffuser shall deliver air to the occupied space at low noise levels, with 
uniform, low velocity distribution of supply air.

B. Construction:
1. The displacement diffuser shall be constructed with an equalization baffle behind the 

operative diffuser face for uniform, low velocity distribution of supply air. Plastic nozzle 
arrays or any plastic components shall be unacceptable.

2. The equalization baffle and the diffuser face shall be securely retained in the diffuser 
frame.

3. The operative face shall be 18 gauge painted steel, and top and bottom panels shall be 20 
gauge painted steel. The diffuser frame shall be extruded aluminum construction for 
rigidity and protection of the operative face and side panels. The internal baffling shall be 
aluminum construction.

4. There shall be no visible fasteners on the front or side panels.
5. The diffuser shall allow duct connection at the top, rear or side of the diffuser with a 

factory or field cut inlet.
C. Mounting/Fastening:

1. The diffuser shall fasten to the wall and ceiling via a rail mounting system. The rail 
mounting system shall not require puncturing the diffuser for installation.

2. The rail mounting system shall include metal cover strips to conceal all visible fasteners.
D. Finish:

1. All steel components shall have B12 White baked-on powder coat finish. Epoxies and their 
derivatives shall not be acceptable. Visible non-metallic components shall not be 
acceptable.
a. The paint finish shall demonstrate no degradation when tested in accordance with 

ASTM D1308 (covered and spot immersion) and ASTM D4752 (MEK double rub) 
paint durability tests.

b. The paint film thickness shall be a minimum of 2.0 mils.
c. The finish shall have a hardness of 2H.
d. The finish shall withstand a minimum salt spray exposure of 500 hours with no 

measurable creep in accordance with ASTM D1654, and 1000 hours of exposure 
with no rusting or blistering as per ASTM D610 and ASTM D714.

e. The finish shall have an impact resistance of 80 inch-pounds.
E. Options:

1. Duct Cover:
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a. The diffuser shall be supplied with a duct cover with 18 gauge solid steel panels. The 
frames shall be aluminum extrusion construction for rigidity and protection of the face 
and side panels.

b. The duct cover shall be supplied with a rail mounting system with metal cover strips 
to conceal all fasteners.

c. The duct cover shall be manufactured by the diffuser manufacturer, factory 
assembled, and shipped complete with the associated diffuser.

d. There shall be no visible fasteners on the duct cover panels. Visible non-metallic 
components shall not be acceptable.

e. The duct covers shall have a finish to match the associated diffuser, or as selected by 
the architect.

2.3 RECTANGULAR FLOOR MOUNTED ONE-WAY DISPLACEMENT DIFFUSER
A. Approved Manufacturers:

1. Price model DF1 (basis of design)
2. Titus
3. Nailor

B. Construction: The 1 way flat faced Displacement diffuser shall be constructed with an 
equalization baffle behind the operative diffuser face for uniform, low velocity, distribution of 
supply air. Both the equalization baffle and face shall be securely retained in the diffuser 
frames. Plastic nozzle arrays or any plastic components are unacceptable. The diffuser frames 
shall be constructed of high strength aluminum extrusion for rigidity and protection of the 
operative face and side panels. There shall be no visible fasteners on the front or side panels. 
The operative face shall be constructed of painted 16 gauge perforated steel, rear side and end 
panels shall be provided in painted 20 gauge steel. The frame and internal baffling elements 
shall be constructed of Aluminum. The diffuser shall be available for duct connection at the top, 
bottom, side or rear of the diffuser with a factory or field cut inlet. The paint shall be powder 
coat polyester. Epoxies and their derivatives are unacceptable. Visible non-metallic component 
sare unacceptable.  The diffuser shall be supplied with a rail mounting system that does not 
require puncturing the diffuser to install.

C. Mounting/Fastening: The diffuser shall fasten to the wall via a rail mounting system.  The rail 
mounting system with metal cover strips to conceal all visible fasteners.

D. Performance: Air shall be delivered to the space at low noise levels and low velocities that are 
even across the diffuser face, in all ducting configurations and without the use of nozzles. 
Diffuser Manufacturer shall provide sound and pressure drop data derived from tests in 
accordance with ASHRAE Standard 70-2006. Performance data for Draft Rate (%DR) shall be 
provided based on tests in accordance with ASHRAE Standard 55-2004.  A software program 
that allows room comfort evaluation for specific operating conditions and diffuser locations shall 
be available to aid in performance assessment. If such a computer program is not available 
from the manufacturer, the manufacturer shall supply, free of charge, a CFD model of the 
representative spaces completed by a modeling contractor who has demonstrable 
qualifications to model such spaces.  These shall include no less than 10 years of experience in 
the modeling of displacement ventilation systems, thorough validation of the code through 
comparison to empirical data as well as a list of references.

E. Diffuser manufacturer shall provide duct covers available for all inlet locations.  The duct covers 
shall be manufactured by the diffuser manufacturer.   The duct cover face shall be constructed 
of painted 18 gauge solid steel. The duct cover frames shall be constructed of high strength 
aluminum extrusion for rigidity and protection of the face and side panels. The duct cover shall 
be supplied with a rail mounting system with metal cover strips to conceal all fasteners.  All duct 
covers shall be factory assembled and shipped complete with the associated diffuser.  There 
shall be no visible fasteners on the duct cover panels. The paint shall be powder coat polyester 
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to match the diffuser or as selected by the architect. Epoxies and their derivatives are 
unacceptable. Visible non-metallic components are unacceptable.  The paint shall be powder 
coat polyester to match the diffuser or as selected by the architect.

2.4 1-WAY LAY-IN DIFFUSER WITH HEAT-COOL CHANGEOVER
A. General:

1. Furnish and install one-way lay-in heat/cool displacement diffuser with the sizes, 
capacities, and options as indicated on the plans and air outlet schedule.

2. The displacement diffuser shall deliver air to the occupied space at low noise levels, with 
uniform, low velocity across the diffuser face in all ducting configurations without the use 
of nozzles.

B. Construction:
1. The one way lay-in heat/cool displacement diffuser shall be constructed with two separate 

plenums, one for heating operating and one for cooling operation.
2. The cooling section of the diffuser shall be constructed with an aluminum equalization 

baffle behind the perforated diffuser face for uniform, low velocity distribution of supply air. 
Both the equalization baffle and the face shall be securely retained in the diffuser frames.

3. The heating section of the diffuser shall be a linear slot diffuser, and shall utilize heavy 
wall extruded aluminum air deflectors. The steel air pattern controllers shall be fully 
adjustable to allow movement from side to side to create various air pattern 
configurations. The heating section shall be fully adjustable to allow shut-off without 
adding any blank-off devices.

4. The diffuser plenum shall be 24 gauge steel, and the frame shall be 20 gauge steel for 
rigidity and protection of the perforated face and side panels. The perforated front panel 
shall be constructed of coated 18 gauge perforated steel.

5. The diffuser shall not have visible fasteners on the front or side panels.
6. The diffuser inlet shall be available for duct connection at the side with a factory installed 

inlet.
7. Plastic nozzle arrays or any plastic components shall be unacceptable.
8. The diffuser shall be available in the following module sizes:

a. 24 x 24 inches with 12 x 6 inch inlet
b. 24 x 48 inches with 24 x 6 inch inlet

C. Diffuser finish shall be:
1. All steel components shall have B12 White baked-on powder coat finish. Epoxies and their 

derivatives shall not be acceptable. Visible non-metallic components shall not be 
acceptable.
a. The paint finish must demonstrate no degradation when tested in accordance with 

ASTM D1308 (covered and spot immersion) and ASTM D4752 (MEK double rub) 
paint durability tests.

b. The paint film thickness shall be a minimum of 2.0 mils.
c. The finish shall have a hardness of 2H.
d. The finish shall withstand a minimum salt spray exposure of 500 hours with no 

measurable creep in accordance with ASTM D1654, and 1000 hours of exposure 
with no rusting or blistering as per ASTM D610 and ASTM D714.

e. The finish shall have an impact resistance of 80 inch-pounds.
D. Mounting/Fastening:

1. The diffuser shall integrate into a standard T-bar ceiling and shall have no visible 
fasteners.

E. Options:
1. Insulation:
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a. The diffuser shall be externally insulated with ½ inch fiberglass with foil/scrim vapor 
barrier which meets the requirements of UL 181 and NFPA 90A.

2. Adjustable Flow Sensing Device (AFSD):
a. The diffuser shall be supplied with an AFSD which features both a manually 

adjustable damper for volume control and a multipoint sensor to for accurate 
pressure measurement.

b. The AFSD shall be provided with gauge taps for flow measurement.
c. The AFSD shall include a damper locking mechanism to ensure quick and accurate 

balancing of each diffuser during the balancing process.
3. Actuator:

a. Thermal Actuator: The diffuser shall be supplied with a factory mounted wax thermal 
actuator (TA). In full cooling mode, the TA shall require a cooling supply air 
temperature less than 70 degrees Fahrenheit. In full heating mode, the TA shall 
require a heating supply air temperature greater than 80 degrees Fahrenheit. 
Changeover time between full cooling and full heating modes shall be approximately 
10 minutes.

2.5 LOUVERED RETURN/EXHAUST REGISTERS
A. Furnish and install steel or aluminum exhaust/return registers of the sizes and mounting types 

indicated on the plans and outlet schedule. Registers shall be 45 degree deflection fixed louver 
type with blades spaced 3/4 in. on center. The blades shall run parallel to the long dimension of 
the register. The register shall be finished in B12 White Powder Coat. Paint finish shall pass 
500 hours of salt spray exposure with no measurable creep in accordance with ASTM D1654 
and 1000 hours with no rusting or blistering as per ASTM D610 and ASTM D714.

B. Paint Specification:
1. Paint finish shall be:

a. All components shall have a baked-on powder coat finish.
1) The paint finish must demonstrate no degradation when tested in accordance 

with ASTM D1308 (covered and spot immersion) and ASTM D4752 (MEK 
double rub) paint durability tests.

2) The paint film thickness shall be a minimum of 2.0 mils.
3) The finish shall have a hardness of 2H.
4) The finish shall withstand a minimum salt spray exposure of 1000 hours with no 

measurable creep in accordance with ASTM D1654, and 1000 hours of 
exposure with no rusting or blistering as per ASTM D610 and ASTM D714.

5) The finish shall have an impact resistance of 80 inch-pounds.
C. Options:

1. Opposed Blade Damper:
a. The register shall be supplied with a coated steel opposed blade damper. The 

damper shall be operable from the register face.
2. Border Style:

a. The grille shall be suitable for surface mounting, complete with a border in the 
following style :
1) Surface Mount with 1-1/4 inch flat border. [required for spiral duct mount]

3. Mounting Frames:
a. The grille shall be supplied with:

1) 3/8 inch flat border mounting frame.
4. Fastening:

a. The grille shall be supplied with the following fastening method:
1) Concealed bracket.
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2.6 SQUARE PLAQUE DIFFUSERS
A. Construction:

1. Diffusers shall be steel construction, and shall consist of a seamless, one-piece, precision 
formed backpan that incorporates a round inlet collar of sufficient length for connecting 
rigid or flexible duct.

2. An inner plaque assembly shall be incorporated and shall drop no more than ¼ inch below 
the ceiling plane to assure proper air distribution performance.

3. The inner plaque assembly shall be completely removable from the room side to allow for 
full access to any dampers or other ductwork components located near the diffuser neck.

4. The diffuser shall integrate with all duct sizes shown on the plans without affecting the 
face size and appearance of the unit.

5. The face panel shall have smooth edges and rounded corners to blend with the back 
cone.

6. The diffuser ceiling module size shall be (select one):
a. 24 x 24 inches (600 x 600 millimeters)

B. Paint Specification:
1. Paint finish shall be:

a. All components shall have a baked-on powder coat finish.
1) The paint finish shall demonstrate no degradation when tested in accordance 

with ASTM D1308 (covered and spot immersion) and ASTM D4752 (MEK 
double rub) paint durability tests.

2) The paint film thickness shall be a minimum of 2.0 mils.
3) The finish shall have a hardness of 2H.
4) The finish shall withstand a minimum salt spray exposure of 500 hours with no 

measurable creep in accordance with ASTM D1654, and 1000 hours of 
exposure with no rusting or blistering as per ASTM D610 and ASTM D714.

5) The finish shall have an impact resistance of 80 inch-pounds.
b. All components shall have a custom finish in a color to match a customer supplied 

sample.

2.7 EGG CRATE REGISTERS
A. Description:

1. Furnish and install egg crate grilles and registers of sizes and mounting types designated 
by the plans and air distribution schedule.

B. Construction:
1. Grilles shall be aluminum construction, consisting of an extruded aluminum border and:

a. An aluminum ½ x ½ x ½ inch grid egg crate core.
2. The minimum grille size shall be six inches by four inches. The maximum one-piece grille 

size without a mullion shall be 48 inches x 24 inches. The maximum size grille size with a 
mullion is 96 x 48 inches.

C. Paint Specification:
1. Paint finish shall be:

a. All components shall have a baked-on powder coat finish.
1) The paint finish must demonstrate no degradation when tested in accordance 

with ASTM D1308 (covered and spot immersion) and ASTM D4752 (MEK 
double rub) paint durability tests.

2) The paint film thickness shall be a minimum of 2.0 mils.
3) The finish shall have a hardness of 2H.
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4) The finish shall withstand a minimum salt spray exposure of 500 hours with no 
measurable creep in accordance with ASTM D1654, and 1000 hours of 
exposure with no rusting or blistering as per ASTM D610 and ASTM D714.

5) The finish shall have an impact resistance of 80 inch-pounds.
D. Options:

1. Border Style:
a. The grille shall be suitable for sidewall, exposed duct, or T-bar lay-in mounting, 

complete with a border in the following style (select one):
1) One inch narrow face border for surface mount applications.
2) Channel border (no flange) for 15/16 inch T-bar applications to maximize free 

area.
3) Exposed duct border for mounting directly to exposed ducts.

2. Mounting Frames:
a. The grille shall be supplied with a 3/8 inch flat border mounting frame.

2.8 AIRFOIL SUPPLY REGISTERS
A. Description:

1. Furnish and install single deflection airfoil supply grilles and registers of sizes and 
mounting types designated by the plans and air distribution schedule.

B. Construction:
1. The grille material shall be aluminum.
2. The grille shall have precision mitered corners.
3. The adjustable airfoil blades shall be secured in place by a stainless steel tensioning wire.
4. The grilles front blade orientation shall be:

a. Parallel to the long dimension.
5. The single deflection cores shall have:

a. One set of blades with ¾ inch on center blade spacing (Model 21)
6. The minimum grille size shall be 6 x 4 inches.
7. The grille shall be supplied with a mullion when nominal grille dimensions exceed 20 

inches.
C. Paint Specification:

1. Paint finish shall be:
a. All components shall have a baked-on powder coat finish.

1) The paint finish must demonstrate no degradation when tested in accordance 
with ASTM D1308 (covered and spot immersion) and ASTM D4752 (MEK 
double rub) paint durability tests.

2) The paint film thickness shall be a minimum of 2.0 mils.
3) The finish shall have a hardness of 2H.
4) The finish shall withstand a minimum salt spray exposure of 1000 hours with no 

measurable creep in accordance with ASTM D1654, and 1000 hours of 
exposure with no rusting or blistering as per ASTM D610 and ASTM D714.

5) The finish shall have an impact resistance of 80 inch-pounds.
D. Options:

1. Border Style:
a. The grille shall be suitable for sidewall mounting or T-bar lay-in mounting, complete 

with a border in the following style:
1) Exposed duct with 13/16 border.

2.9 SPIRAL DUCT GRILLE
A. Approved Manufacturers:
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1. Price SDG (basis of design)
2. Titus
3. Nailor

B. Construction:
1. The supply grille frame and blades shall be steel construction.
2. Supply grilles shall be supplied with double deflection blades with 3/4 inch spacing, and 

the front set blade orientation shall be parallel to the short dimension.
3. The mounting frame shall be supplied with countersunk screw holes for aesthetic appeal.
4. Open cell foam insulation gasket shall be provided around the grille neck to provide a tight 

seal around openings in the duct. A closed cell foam end gasket shall be supplied to 
reduce leakage along the duct diameter.

5. Nominal lengths for single piece construction shall be available in one inch increments.
C. Paint Specification:

1. Steel components shall be supplied with a baked-on powder coat finish.
a. The paint finish shall demonstrate no degradation when tested in accordance with 

ASTM D1308 (covered and spot immersion) and ASTM D4752 (MEK double rub) 
paint durability tests.

b. The paint film thickness shall be a minimum of 2.0 mils.
c. The finish shall have a hardness of 2H.
d. The finish shall withstand a minimum salt spray exposure of 500 hours with no 

measurable creep in accordance with ASTM D1654, and 1000 hours of exposure 
with no rusting or blistering as per ASTM D610 and ASTM D714.

e. The finish shall have an impact resistance of 80 inch-pounds.
f. Color shall be B15 grey aluminum.

D. Options:
1. Opposed Blade Damper:

a. The heavy duty, opposed blade balancing damper shall be constructed of a minimum 
18 gauge coated, cold rolled steel. The damper frame corners shall overlap and be of 
welded construction for added strength.

b. The damper shall be operable from the register face.
c. The damper shall be supplied fitted with a face accessible screw-type blade locking 

mechanism.

2.10 LOUVERED FACE SUPPLY REGISTERS/TRANSFER REGISTERS
A. Furnish and install steel or aluminum supply registers of the sizes and mounting types indicated 

on the plans and outlet schedule. Registers shall be 45 degree deflection fixed louver type with 
blades spaced 3/4 in. on center. The blades shall run parallel to the long dimension of the 
register. The register shall be finished in B12 White Powder Coat. Paint finish shall pass 500 
hours of salt spray exposure with no measurable creep in accordance with ASTM D1654 and 
1000 hours with no rusting or blistering as per ASTM D610 and ASTM D714.

PART 3  EXECUTION

3.1 INSTALLATION 
A. Install in accordance with manufacturer's instructions.
B. Comply with SMACNA (ASMM) for flashing/counter-flashing of roof penetrations and supports 

for roof curbs and roof mounted equipment.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20ARCHITECTURAL%20MANU
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C. Check location of outlets and inlets and make necessary adjustments in position to comply with 
architectural features, symmetry, and lighting arrangement.

D. Install diffusers to ductwork with air tight connection.
E. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite 

whether dampers are specified as part of the diffuser, or grille and register assembly.

END OF SECTION 23 37 00
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SECTION 23 74 13 - PACKAGED ROOF TOP UNITS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Packaged roof top units.

1.2 REFERENCE STANDARDS
A. AHRI 210/240 - Standard for Performance Rating of Unitary Air-Conditioning and Air-Source Heat 

Pump Equipment; 2008.
B. AHRI 270 - Sound Performance Rating of Outdoor Unitary Equipment; 2008.
C. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.

1.3 SUBMITTALS
A. Product Data:  Provide capacity and dimensions of manufactured products and assemblies 

required for this project.  Indicate electrical service with electrical characteristics and connection 
requirements, and duct connections.
1. Literature shall be provided that indicates dimensions, operating and shipping weights, 

capacities, ratings, fan performance, filter information, factory supplied 
accessories,electrical characteristics and connection requirements. Installation, Operation, 
and Maintenance manual with startup requirements shall be provided.

B. Sustainable Design Documentation:  Submit manufacturer's product data on refrigerant used, 
showing compliance with specified requirements.

C. Shop Drawings:
1. Indicate capacity and dimensions of manufactured products and assemblies required for this 

project.  Indicate electrical service with electrical characteristics and connection 
requirements, and duct connections.

2. Manufacturer of packaged rooftop equipment shall provide indoor and outdoor sound power 
level data across all major octave band center frequencies for cataloged operating range of 
unit at gross cooling capacity range. Data shall be obtained in conformance with ANSI 
S1.32-1980, American National Standard Methods for the Determination of Sound Power 
Levels of Discrete Frequency and Narrow Band Noise Sources in Reverberation Rooms and 
per AMCA Standard 300-85 test code "Sound Rating Air Moving Devices".

3. Unit drawings shall be provided that indicate assembly, unit dimensions, construction 
details, clearances and connection details. Computer generated fan curves for each fan 
shall be submitted with specificdesign operation point noted. Wiring diagram shall be 
provided with details for both power and control systems and differentiate between factory 
installed and field installed wiring.

D. Manufacturer's Instructions:  Indicate assembly, support details, connection requirements, and 
include start-up instructions.

E. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating 
instructions, installation instructions, maintenance and repair data, and parts listing.

F. Maintenance Materials:  Furnish the following for Nanuet Union Free School District's use in 
maintenance of project.
1. Extra Filters:  One set for each unit.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ARI%20210/240
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20270
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

PACKAGED ROOF TOP UNITS 23 74 13 - 2 of 6

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.
B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc. 

as suitable for the purpose specified and indicated.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Protect units from physical damage by storing off site until roof mounting curbs are in place, 

ready for immediate installation of units.

1.6 WARRANTY
A. Provide a five year warranty to include coverage for refrigeration compressors.

PART 2  PRODUCTS

2.1 ROOPTOP UNIT INSTALLATION

A. Rooftop unit shall be pre-purchased by the school district. The Mechanical Contractor is 
responsible for all installation work associated with the rooftop unit, including the 
hoisting/rigging/mounting of the unit on the rooftop dunnage.

2.2 PACKAGED ROOFTOP UNITS
A. RTU

1. General Description
a. Packaged rooftop unit shall include compressors, evaporator coils, filters, supply fans, 

dampers, air-cooled condenser coils, condenser fans, reheat coil, exhaust fans, and 
unit controls.

b. Unit shall be factory assembled and tested including leak testing of the DX coils, 
pressure testing of the refrigeration circuit, and run testing of the completed unit. Run 
test report shall be supplied with the unit in the service compartment’s literature pocket.

c. Unit shall have decals and tags to indicate lifting and rigging, service areas and caution 
areas for safety and to assist service personnel.

d. Unit components shall be labeled, including refrigeration system components, and 
electrical and controls components.

e. Estimated sound power levels (dB) shall be shown on the unit ratings sheet.
f. Installation, Operation, and Maintenance manual shall be supplied within the unit.
g. Laminated color-coded wiring diagram shall match factory installed wiring and shall be 

affixed to the interior of the control compartment’s hinged access door.
h. Unit nameplate shall be provided in two locations on the unit, affixed to the exterior of 

the unit and affixed to the interior of the control compartment’s hinged access door.
2. Construction

a. All cabinet walls, access doors, and roof shall be fabricated of double wall, impact 
resistant, rigid polyurethane foam panels.

b. Unit insulation shall have a minimum thermal resistance R-value of 13. Foam insulation 
shall have a minimum density of 2 pounds/cubic foot and shall be tested in accordance 
with ASTM D1929-11 for a minimum flash ignition temperature of 610°F.

c. Unit construction shall be double wall with G90 galvanized steel on both sides and a 
thermal break. Double wall construction with a thermal break prevents moisture 
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accumulation on the insulation, provides a cleanable interior, reduces heat transfer 
through the panel, and prevents exterior condensation on the panel.

d. Unit shall be designed to reduce air leakage and infiltration through the cabinet. 
Cabinet leakage shall not exceed 1% of total airflow when tested at 3 times the 
minimum external static pressure provided in AHRI Standard 340/360. Panel deflection 
shall not exceed L/240 ratio at 125% of design static pressure, at a maximum 8 inches 
of positive or negative static pressure, to reduce air leakage. Deflection shall be 
measured at the midpoint of the panel height and width. Continuous sealing shall be 
included between panels and between access doors and openings to reduce air 
leakage. Piping and electrical conduit through cabinet panels shall include sealing to 
reduce air leakage.

e. Roof of the air tunnel shall be sloped to provide complete drainage. Cabinet shall have 
rain break overhangs above access doors.

f. Unit shall include an energy recovery wheel box and Class I motorized outdoor air 
damper.

g. Access to filters, dampers, cooling coils, reheat coil, compressors, and electrical and 
controls components shall be through hinged access doors with quarter turn, zinc cast, 
lockable handles. Full length stainless steel piano hinges shall be included on the 
doors.

h. Exterior paint finish shall be capable of withstanding at least 2,500 hours, with no 
visible corrosive effects, when tested in a salt spray and fog atmosphere in accordance 
with ASTM B 117-95 test procedure.

i. Units with cooling coils shall include double sloped 304 stainless steel drain pans.
j. Unit shall be provided with BOTTOM discharge and return air openings.
k. Unit shall include lifting lugs on the top of the unit.
l. Unit base shall be fabricated of 1 inch thick double wall, impact resistant, rigid 

polyurethane foam panels.
3. Electrical

a. Unit shall have a 5kAIC SCCR.
b. Unit shall be provided with factory installed and factory wired, non-fused disconnect 

switch.
c. Unit shall be provided with a factory installed and factory wired 115V, 12 amp GFI 

outlet disconnect switch in the unit control panel.
d. Unit shall be provided with phase and brown out protection which shuts down all 

motors in the unit if the electrical phases are more than 10% out of balance on voltage, 
the voltage is more than 10% under design voltage or on phase reversal.

4. Supply Fans
a. Unit shall include direct drive, unhoused, backward curved, plenum supply fans.
b. Blowers and motors shall be dynamically balance and mounted on rubber isolators.
c. Motors shall be premium efficiency ODP with ball bearings rated for 200,000 hours 

service with external lubrication points.
d. Variable frequency drives shall be factory wired and mounted in the unit.

5. Exhaust Fans
a. Exhaust dampers shall be sized for 100% relief.
b. Fans and motors shall be dynamically balanced.
c. Unit shall include barometric relief dampers.
d. Motors shall be premium efficiency ODP with ball bearings rated for 200,000 hours 

service with external lubrication points.
e. Access to exhaust fans shall be through double wall, hinged access doors with quarter 

turn lockable handles.
f. Unit shall include belt driven, unhoused, backward curved, plenum exhaust fans.
g. Variable frequency drives shall be factory wired and mounted in the unit.
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6. Cooling Coils
a. Evaporator Coils

1) Coils shall be designed for use with R-410A refrigerant and constructed of copper 
tubes with aluminum fins mechanically bonded to the tubes and galvanized steel 
end casings. Fin design shall be sine wave rippled.

2) Coils shall have interlaced circuitry and shall be 6 row high capacity.
3) Coils shall be hydrogen or helium leak tested.
4) Coils shall be furnished with factory installed expansion valves.

7. Refrigeration System
a. Unit shall be factory charged with R-410A refrigerant with 1 Variable Capacity Tandem 

Compressor and 1 On/Off Tandem Compressor.
b. Compressors shall be scroll type with thermal overload protection and carry a 5 year 

non-prorated warranty, from the date of original equipment shipment from the factory.
c. Compressors shall be mounted in an isolated service compartment which can be 

accessed without affecting unit operation. Lockable hinged compressor access doors 
shall be fabricated of double wall, rigid polyurethane foam injected panels to prevent 
the transmission of noise outside the cabinet.

d. Compressors shall be isolated from the base pan with the compressor manufacturer’s 
recommended rubber vibration isolators, to reduce any transmission of noise from the 
compressors into the building area.

e. Each refrigeration circuit shall be equipped with expansion valve type refrigerant flow 
control.

f. Each refrigeration circuit shall be equipped with automatic reset low pressure and 
manual reset high pressure refrigerant safety controls, Schrader type service fittings on 
both the high pressure and low pressure sides and a factory installed liquid line filter 
driers.

g. Unit shall include a variable capacity tandem scroll compressor on the lead 
refrigeration circuit which shall be capable of modulation from 10-100% of its capacity 
and a tandem staged compressor on the lag circuit.

h. Unit shall include factory provided and installed compressor sound jackets on all 
compressors.

i. All refrigeration circuits shall be provided with hot gas reheat coil, modulating valves, 
electronic controller, supply air temperature sensor and a control signal terminal which 
allow the unit to have a dehumidification mode of operation, which includes supply air 
temperature control to prevent supply air temperature swings and overcooling of the 
space.

j. Reheat coils shall be multi-pass and fabricated from aluminum microchannel tubes.  
The reheat coils shall be piped in parallel with the condensing unit.

k. Each refrigeration circuit shall be equipped with a liquid line sight glass.
l. Unit shall be provided with a fixed 55F compressor lockout.

8. Condensers
a. Air-Cooled Condenser

1) Condenser fans shall be a vertical discharge, axial flow, direct drive fans.
2) Coils shall be designed for use with R-410A refrigerant. Coils shall be multi-pass 

and fabricated from aluminum microchannel tubes.
3) Coils shall be designed for a minimum of 10°F of refrigerant sub-cooling.
4) Coils shall be hydrogen or helium leak tested.
5) Condenser fans shall be high efficiency electrically commutated motor driven with 

factory installed head pressure control module. Condenser airflow shall 
continuously modulate based on head pressure and cooling operation shall be 
allowed down to 35°F with adjustable compressor lockout.

9. Filters
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a. Unit shall include 4 inch thick, pleated panel filters with an ASHRAE MERV rating of 14, 
upstream of the cooling coil.  Unit shall also include 2 inch thick, pleated panel pre 
filters with an ASHRAE MERV rating of 8, upstream of the 4 inch standard filters.

b. Unit shall include a clogged filter switch.
c. Unit shall include a Magnehelic gauge mounted in the controls compartment.

10. Accessories
a. Unit shall be provided with a safety shutdown terminal block for field installation of a 

smoke detector which shuts off the unit's control circuit.
11. Energy Recovery

a. The rooftop unit shall be provided with an AHRI certified rotary wheel air-to-air heat 
exchanger in a cassette frame complete with seals, drive motor and drive belt.  The 
energy recovery wheel shall be an integral part of the rooftop unit with unitary 
construction and does not require field assembly.  Bolt-on energy recovery units that 
require field assembly and section to section gasketing and sealing are not acceptable.

b. The wheel capacity, air pressure drop and effectiveness shall be AHRI certified per 
AHRI Standard 1060.  Thermal performance shall be certified by the manufacturer in 
accordance with ASHRAE Standard 84, Method of Testing Air-to-Air Heat Exchangers 
and AHRI Standard 1060, Rating Air-to-Air Heat Exchangers For Energy Recovery 
Ventilation Equipment.

c. The rooftop unit shall be designed with a track so the entire energy recovery wheel 
cassette can slide out from the rooftop unit to facilitate cleaning.

d. The unit shall have 2” Merv 8 filters for the outdoor air before the wheel to help keep 
the wheel clean and reduce maintenance.  Filter access shall be by a hinged access 
door with ¼ turn latches.

e. The matrix design shall have channels to reduce cross contamination between the 
outdoor air and the exhaust air.  The layers shall be effectively captured in aluminum 
and stainless steel segment frames that provide a rigid and self-supporting matrix. All 
diameter and perimeter seals shall be provided as part of the cassette assembly and 
shall be factory set. Drive belt(s) of stretch urethane shall be provided for wheel rim 
drive without the need for external tensioners or adjustment.

f. The total energy recovery wheel shall be coated with silica gel desiccant permanently 
bonded without the use of binders or adhesives, which may degrade desiccant 
performance. The substrate shall be lightweight polymer and shall not degrade nor 
require additional coatings for application in marine or coastal environments. Coated 
segments shall be washable with detergent or alkaline coil cleaner and water. 
Desiccant shall not dissolve nor deliquesce in the presence of water or high humidity.

g. Wheels shall be provided with removable energy transfer matrix. Wheel frame 
construction shall be a welded hub, spoke and rim assembly of stainless, plated and/or 
coated steel and shall be self-supporting without matrix segments in place. Segments 
shall be removable without the use of tools to facilitate maintenance and cleaning.

h. Wheel bearings shall be selected to provide an L-10 life in excess of 400,000 hours. 
Rim shall be continuous rolled stainless steel.  Wheels shall be connected to the shaft 
by means of taper lock hubs.

i. The control of the energy recovery wheel shall be by the DDC system controls 
througha BACnet interface furnished by the RTU manufacturer.  The DDC system shall 
have visibility of the outdoor air temperature, leaving wheel temperature, return air 
temperature, and exhaust air temperature.  These temperatures shall be displayed at 
the rooftop units DDC controller LCD display.  All of these temperatures shall be made 
available through the BACnet interface.
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j. The rooftop unit with the energy recovery wheel shall incorporate the economizer 
operation.  The energy recovery wheel shall have a bypass damper.  When the unit is 
in the economizer mode of operation the energy recovery wheel shall stop and the 
bypass dampers shall be opened.  The outdoor air shall be drawn through the bypass 
dampers to reduce the pressure drop of the outdoor airstream.

k. The DDC controls shall provide frost control for the energy recovery wheel.  When a 
frost condition is encountered the unit controller shall stop the wheel.  When in the frost 
control mode the wheel shall be jogged periodically and not be allowed to stay in the 
stationary position.

12. Controls
a. Field Installed DDC Controls by Others (except for refrigeration controls).
b. Performance:

1) Controls shall be field provided and field installed by others.  Provide RTUs with 
stripped control systems except for the refrigeration/cooling controls.

2) The RTU refrigeration controls shall send a 0-10 VDC signal to the direct digital 
control system rooftop unit controller for modulation of the cooling system.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that roof is ready to receive work and opening dimensions are as indicated on shop 

drawings.
B. Verify that proper power supply is available.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NFPA 90A.
C. Mount units on factory built roof mounting curb providing watertight enclosure to protect ductwork 

and utility services.  Install roof mounting curb level.

3.3 SYSTEM STARTUP
A. Prepare and start equipment.  Adjust for proper operation.

3.4 CLOSEOUT ACTIVITIES
A. Demonstrate operation to Nanuet Union Free School District's maintenance personnel.

END OF SECTION 23 74 13

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
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SECTION 237433 - DEDICATED OUTDOOR AIR UNITS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Roof-mounted Dedicated Outdoor Air Units (DOAS).

1.2 REFERENCE STANDARDS
A. ASHRAE Std 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings; 

2013, Including All Addenda.
B. NFPA 54 - National Fuel Gas Code; 2015.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
E. ANSI Z21.40.1/CGA 2.91
F. ANSI Z21.40.2/CGA 2.92

1.3 SUBMITTALS
A. Product Data:  Provide data with dimensions, duct and service connections, accessories, 

controls, electrical nameplate data, and wiring diagrams.
B. Shop Drawings:  Indicate dimensions, duct and service connections, accessories, controls, 

electrical nameplate data, and wiring diagrams.
C. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions.
D. Operation And Maintenance Data:  Include manufacturer's descriptive literature, operating 

instructions, installation instructions, maintenance and repair data, and parts listing.
E. Warranty:  Submit manufacturer’s warranty and ensure forms have been filled out in Nanuet 

Union Free School District's name and registered with manufacturer.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.

1.5 EXTRA MATERIALS
A. Supply two sets for each unit of filters.

PART 2  PRODUCTS

2.1 INDIRECT GAS FIRED ROOFTOP MAKE-UP AIR UNIT
A. MANUFACTURED UNITS

1. Unit with Integral Heating shall be fully assembled at the factory and consist of an 
insulated metal cabinet, outdoor air intake weatherhood with aluminum mesh filter, 
motorized intake damper sensors, curb assembly, filter assembly for intake air, supply air 
blower assembly and an electrical control center. All specified components and internal 
accessories factory installed and tested and prepared for single-point high voltage 
connection.

B. Materials: Formed, double wall insulated metal cabinet
1. Outside casing: 18 gauge, galvanized (G90) steel meeting ASTM A653 for components 

that do not receive a painted finish. Pre-painted components as supplied by the factory 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2090.1%20IP
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2054
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
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shall have polyester urethane paint on 18 gauge G60 galvaneal steel. Base rail shall be 
12 gauge, galvazined (G90) steel.

2. Internal assemblies: 24 gauge, galvanized (G90) steel except for motor supports which 
shall be minimum14 gauge galvanized (G90) steel.

C. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion requirements of UL 
181.
1. Materials: Fiberglass insulation. If insulation other than fiberglass is used, it must 

also meet the Fire Hazard Classification shown below.
a. Thickness: 1 inch (25 mm)
b. Fire Hazard Classification: Maximum flame spread of 25 and smoke developed of 50, 

when tested in accordance with ASTM C 411.
c. Location and application: Floor of each unit shall be insulated with 1 inch thick rigid 

fiberglass insulation, covered on one surface with integral aluminum foil. Full interior 
coverage of entire cabinet to include walls and roof of unit shall be semi-rigid type 
and installed between inner and outer shells of all cabinet exterior components.

D. Access panels: Unit shall be equipped with insulated, removable, hinged access panels to 
provide easy access to all major components. Access panels shall be fabricated of 18 gauge 
galvanized G90 steel. Removable access panels shall incorporate a formed drip edge.

E. Supply Air blower assembly: Blower assembly consists of an electric motor and a direct driven, 
double width, and double inlet forward curve blower. Assembly shall be mounted on heavy 
gauge galvanized rails and further mounted on minimum 1.125 inch thick neoprene vibration 
isolators.

F. Control panel / connections: unit shall have an electrical control center where all high and low 
voltage connections are made. Control center shall be constructed to permit single-point high 
voltage power supply connections.

G. Indirect Gas-Fired Furnace
1. Shall be ETL Certified as a component of the unit.
2. Shall have an integral combustion gas blower.
3. Shall be ETL Certified for installation downstream of a cooling coil.
4. Shall have fault sensors to provide fault conditions to optional digital controller or building 

controls.
5. Shall have 4-pass tubular heat exchangers, constructed of type 409 stainless steel. Heat 

exchanger tubes shall be installed on the vest plate by means of swaged assembly, 
welded connections are not acceptable. Heat exchanger tubes shall be supported by a 
minimum of two fabricated assemblies that support the tubes and also permit expansion 
and contraction of the tubes.

6. Heat exchanger shall have a 5 year extended warranty.
7. Furnace control shall be single furnace with 16:1 turndown.
8. Shall be encased in a weather-tight metal housing with intake air vents. Large, metal lift-

off or hinged door shall provide easy access to the enclosed vest plate, control circuitry, 
gas train, burner assembly and exhaust blower.

9. Shall have solid state controls permitting stand-alone operation or control by building 
controllers.

H. Intake Air: Class 1A Motorized damper of insulated low leakage type shall be factory installed.
I. Curb Assembly: An 18 inch high curb assembly made of 14 gauge galvanized steel shall be 

provided by the factory for assembly and installation. The curb assembly shall provide 
perimeter support of the entire unit and shall have a end discharge duct adapter for supply air. 
The curb assembly shall enclose the underside of the unit and shall be sized to fit into a recess 
in the bottom of the unit. Contractor shall be responsible for coordinating with roofing contractor 
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to ensure curb unit is properly flashed to provide protection against weather/moisture 
penetration. Contractor shall provide and install appropriate insulation for the curb assembly.

J. BLOWER
1. Blower section construction, Supply Air: Direct drive motor and blower shall be assembled 

onto a minimum 14 gauge galvanized steel platform and shall have neoprene vibration 
isolation devices, minimum of 1-1/8 inches thick.

2. Blower assemblies: Shall be statically and dynamically balanced and designed for 
continuous operation at maximum rated fan speed and horsepower.

3. Centrifugal blower housing: Formed and reinforced steel panels to make curved scroll 
housing with shaped cutoff.

4. Mixed flow blower fan wheel.
5. Blower section motor source quality control: Blower performance shall be factory tested 

for flow rate, pressure, power, air density, rotation speed and efficiency. Ratings are to be 
established in accordance with AMCA 210, “Laboratory Methods of Testing Fans for 
Rating”.

K. MOTOR
1. General: Blower motors greater than or equal to ¾ horsepower shall be “NEMA 

Premium™” unless otherwise indicated. Compliance with EPAct minimum energy-
efficiency standards for single speed ODP and TE enclosures is not acceptable. Motors 
shall be heavy-duty, permanently lubricated type to match the fan load and furnished at 
the specified voltage, phase and enclosure. Drives shall be sized for a minimum of 150% 
of driven horsepower and pulleys shall be fully machined cast-type, keyed and fully 
secured to the fan wheel and motor shafts. Electric motors of ten horsepower or less shall 
be supplied with an adjustable drive pulley.

2. Unit shall be provided with factory furnished variable frequency drive for the supply with 0-
10 VDC external control signal modulation capability.

L. UNIT CONTROLS
1. This unit shall be controlled by a factory-installed microprocessor programmable controller 

(DDC) that is connected to various sensors.
2. Unit shall incorporate a DDC controller with integral LCD screen that provides text 

readouts of status, operating settings and alarm conditions. DDC controller shall have a 
built-in keypad to permit operator to access read-out screens and change settings without 
the use of ancillary equipment, devices or software. DDC controllers that require the use 
of equipment or software that is not factory-installed in the unit are not acceptable. Alarm 
readouts consisting of flashing light codes are not acceptable.

3. Operating protocol: The DDC shall be factory-programmed for BACnet MSTP for 
monitoring of the unit’s status and control of the unit’s functions.

M. FILTERS
1. Unit shall have 2" thick MERV 13 disposable pleated filters located in the outdoor air 

intake and shall be accessible from the exterior of the unit.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install to NFPA 90A.
C. Provide flexible duct connections on outlet from unit; refer to Section 233300.
D. Installation shall be accomplished in accordance with these written specifications, project 

drawings, manufacturer’s installation instructions as documented in manufacturer’s IOM, Best 
Practices and all applicable building codes.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
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E. Gas-fired air-conditioning appliances shall be tested in accordance with ANSI Z21.40.1/CGA 
2.91 or ANSI Z21.40.2/CGA 2.92 and shall be installed in accordance with the manufacturer's 
instructions.

3.2 START-UP SERVICE
A. Engage a factory authorized service representative to perform startup service. Clean entire unit, 

comb coil fins as necessary, and install clean filters. Verify water source for compliance with 
manufacturer’s requirements for flow and temperature. Measure and record electrical values for 
voltage and amperage. Refer to Division 23 “Testing, Adjusting and Balancing” and comply with 
provisions therein.

END OF SECTION 23 74 33
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SECTION 238126.13 - SMALL-CAPACITY SPLIT-SYSTEM AIR CONDITIONERS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Air-source heat pumps.
B. Indoor air handling (fan and coil) units for ducted systems.
C. Controls.

1.2 REFERENCE STANDARDS
A. AHRI 270 - Sound Performance Rating of Outdoor Unitary Equipment; 2008.
B. AHRI 520 - Performance Rating of Positive Displacement Condensing Units; 2004.
C. ASHRAE Std 15 - Safety Standard for Refrigeration Systems; 2013.
D. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal 

Efficiency by Particle Size; 2012, with 2015 amendments.
E. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings; 

2013, Including All Ammendments and Errata.
F. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
G. NFPA 90B - Standard for the Installation of Warm Air Heating and Air-Conditioning Systems; 

2015.

1.3 SUBMITTALS
A. Product Data:  Provide rated capacities, weights, accessories, electrical nameplate data, and 

wiring diagrams.
B. Sustainable Design Documentation:  Submit manufacturer's product data on refrigerant used, 

showing compliance with specified requirements.
C. Shop Drawings:  Indicate assembly, required clearances, and location and size of field 

connections.
D. Design Data:  Indicate refrigerant pipe sizing.
E. Manufacturer's Instructions:  Indicate rigging, assembly, and installation instructions.
F. Project Record Documents:  Record actual locations of components and connections.
G. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating 

instructions, installation instructions, maintenance and repair data, and parts listing.
H. Warranty:  Submit manufacturers warranty and ensure forms have been filled out in Nanuet 

Union Free School District's name and registered with manufacturer.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.
B. Installer Qualifications:  Company specializing in performing the work of this section with 

minimum 3 years of experience and approved by manufacturer.

1.5 WARRANTY 
A. Provide five year manufacturers warranty for compressors.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20270
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20520
http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2052.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2090.1%20IP
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090B
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PART 2  PRODUCTS

2.1 SYSTEM DESIGN
A. Split-System Heating and Cooling Units:  Self-contained, packaged, matched factory-

engineered and assembled, pre-wired indoor and outdoor units; UL listed. 
1. Heating and Cooling:  Air-source electric heat pump located in outdoor unit with 

evaporator.
2. Provide refrigerant lines internal to units and between indoor and outdoor units, factory 

cleaned, dried, pressurized and sealed, with insulated suction line.
B. Performance Requirements:  See Drawings for additional requirements.

2.2 INDOOR AIR HANDLING UNITS FOR DUCTED SYSTEMS
A. LOW PROFILE CEILING-CONCEALED DUCTED INDOOR UNIT

1. General:
a. The indoor unit shall be factory assembled, wired and run tested.  Contained within 

the unit shall be all factory wiring, piping, electronic modulating linear expansion 
device, control circuit board and fan motor.  The unit shall have a self-diagnostic 
function, 3-minute time delay mechanism, and an auto restart function.  Indoor unit 
and refrigerant pipes shall be charged with dehydrated air before shipment from the 
factory. The unit shall be suitable for use in plenums in accordance with UL1995 ed 
4.

2. Unit Cabinet:
a. The cabinet shall be space saving, low profile height of 7-7/8” or less, ceiling-

concealed ducted—with a rear return and a fixed horizontal discharge supply.
b. The cabinet shall be configured for horizontal supply and return air connections. 

Bottom return air connection shall be achievable with the Bottom Return Plate 
manufacturer supplied accessory.

3. Fan:
a. Indoor units shall feature adjustable external static pressure settings up to 0.20 in. 

WG.
b. The indoor unit fan shall be an assembly with one statically and dynamically balanced 

Sirocco fan direct driven by a single motor with permanently lubricated bearings.
c. The indoor unit shall include an AUTO fan setting capable of maximizing energy 

efficiency by adjusting the fan speed based on the difference between controller set-
point and space temperature.  The indoor fan shall be capable of four (4) speed 
settings, Low, Med, High and Auto.

4. Filter Frame and Filter
a. Filter frame shall be constructed of 20 gauge G-60 galvanized steel.  Knurled thumb 

screws on access door allow filter replacement.  Foam gasket provides air-tight 
connection to indoor unit and access door.  Filter frame shall be configurable for rear 
or bottom return.

b. Filter shall be rated MERV 8 when tested in accordance with ANSI/ASHRAE 52.2 
Standard Rated Class 2 under U.L.. Standard 900.

5. Coil:
a. The indoor coil shall be of nonferrous construction with smooth plate fins on copper 

tubing.  The tubing shall have inner grooves for high efficiency heat exchange.  All 
tube joints shall be brazed with phos-copper or silver alloy.

b. The coils shall be pressure tested at the factory.
c. Coil shall be provided with a sloped drain pan.  Units without sloped drain pans which 

must be installed cockeyed to ensure proper drainage are not allowed.
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d. The unit shall be provided with an integral condensate lift mechanism able to raise 
drain water 21 inches above the condensate pan.

6. Electrical:
a. The unit electrical power shall be 208/230 volts, 1 phase, 60 hertz.
b. The system shall be equipped with A-Control – a system directing that the indoor unit 

be powered directly from the outdoor unit using a 3-wire, 14 gauge AWG connections 
plus ground.

c. The indoor unit shall not have any supplemental electrical heat elements.
7. Controls:

a. Indoor unit shall compensate for the higher temperature sensed by the return air 
sensor compared to the temperature at level of the occupant when in HEAT mode.  
Disabling of compensation shall be possible for individual units to accommodate 
instances when compensation is not required.

b. Control board shall include contacts for control of external heat source.  External heat 
may be energized as second stage when the space temperature is 1.8°F from set 
point.

c. A factory-installed drain pan sensor shall provide protection against drain pan 
overflow by sensing a high condensate level in the drain pan. Should this occur the 
control shuts down the indoor unit before an overflow can occur.

2.3 OUTDOOR UNITS
A. The outdoor units shall be specifically designed to work with the ducted, 4-way cassette, one-

way cassette and multi-position air handler indoor units. The outdoor units must have a 
thermally fused powder coated finish. The outdoor unit shall be completely factory assembled, 
piped and wired. Each unit shall be run tested at the factory.

B. Outdoor unit shall have a sound rating no higher than 55 dB(A). If an alternate manufacturer is 
selected, any additional material, cost, and labor to meet published sound levels shall be 
incurred by the contractor.

C. Refrigerant lines from the outdoor unit to the indoor units shall be insulated in accordance with 
the installation manual.

D. The outdoor unit shall meet performance requirements per schedule and be within piping 
limitations & acceptable ambient temperature ranges as described in respective manufacturers’ 
published product catalogs.  Non-published product capabilities or performance data are not 
acceptable.

E. The outdoor unit shall be capable of guaranteed operation in heating mode down to -13°F 
ambient temperatures and cooling mode up to 115°F without additional restrictions on line 
length & vertical separation beyond those published in respective product catalogs.  Models 
with capacity data for required temperature range published as “for reference only” are not 
considered capable of guaranteed operation and are not acceptable.  If an alternate 
manufacturer is selected, any additional material, cost, and labor to meet ambient operating 
range and performance shall be incurred by the contractor.

F. The outdoor unit shall be provided with a manufacturer supplied 20 gauge hot dipped 
galvanized snow /hail guard. The snow/hail guard protects the outdoor coil surfaces from hail 
damage and snow build-up in severe climates.

G. Four-legged outdoor unit mounting systems shall be provided by manufacturer.  Stand shall be 
made from 7 gauge plate steel with thermally fused polyester powder coat finish that meets 
ASTM D3451-06 standards. Stands shall be provided with galvanized mounting hardware and 
meets all ASCE 7 overturning safety requirement.

H. Unit Cabinet:
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1. The casing shall be fabricated of galvanized steel, bonderized, finished with an 
electrostatically applied, thermally fused acrylic or polyester powder coating for corrosion 
protection. Assembly hardware shall be cadmium plated for weather resistance.

2. Cabinet color shall be Munsell 3Y 7.8/1.1.
3. Two (2) mild steel mounting feet, traverse mounted across the cabinet base pan, welded 

mount, providing four (4) slotted mounting holes shall be furnished. Assembly shall 
withstand lateral wind gust up to 155 MPH to meet applicable weather codes.The 
casing(s) shall be fabricated of galvanized steel, bonderized and finished.

I. Fan:
1. The unit shall be furnished with a direct drive propeller type fan.
2. The outdoor unit fan motor shall be a direct current (DC) motor and have permanently 

lubricated bearings.
3. The fan motor shall be mounted for quiet operation.
4. The fan shall be provided with a raised guard to prevent contact with moving parts.
5. The outdoor unit shall have horizontal discharge airflow.

J. Refrigerant and Refrigerant Piping
1. R410A refrigerant shall be required for systems.
2. Polyolester (POE) oil—widely available and used in conventional domestic systems—shall 

be required.  Prior to bidding, manufacturers using alternate oil types shall submit material 
safety data sheets (MSDS) and comparison of hygroscopic properties for alternate oil with 
list of local suppliers stocking alternate oil for approval at least two weeks prior to bidding.

3. Refrigerant piping shall be phosphorus deoxidized copper (copper and copper alloy 
seamless pipes) of sufficient radial thickness as defined by the equipment manufacturer 
and installed in accordance with manufacturer recommendations.

4. Refrigerant line sizing shall be in accordance with manufacturer specifications.
K. Coil:

1. The outdoor unit coil shall be of nonferrous construction with lanced or corrugated plate 
fins on copper tubing.

2. The coil fins shall have a factory applied corrosion resistant Blue Fin finish. Uncoated 
aluminum coils/fins are not allowed.

3. The coil shall be protected with an integral metal guard.
4. Refrigerant flow from the outdoor unit shall be regulated by means of an electronically 

controlled, precision, linear expansion valve.
5. Outdoor unit shall be pre-charged with sufficient R-410a refrigerant for up to twenty five 

(25) feet of refrigerant piping for capacities up to 24,000 BTU/h.
6. All refrigerant lines between outdoor and indoor units shall be of annealed, refrigeration 

grade copper tubing, ARC Type, meeting ASTM B280 requirements.
7. All refrigerant connections between outdoor and indoor units shall be flare type.

L. Compressor:
1. The compressor shall be a high performance, hermetic, inverter driven, variable speed, 

dual rotary type manufactured by Mitsubishi Electric Corporation.
2. The compressor motor shall be direct current (DC) type equipped with a factory supplied 

and installed inverter drive package.
3. The compressor will be equipped with internal thermal overload protection.
4. The outdoor unit must have the ability to operate over the full capacity range with a 

maximum height difference of 40 feet (12 meters) for 9,000, 12,000, and 15,000 BTU/h 
models, 50 feet (15 meters) for 18,000 BTU/h models, and 100 feet (30 meters) for 24,000 
BTU/h, 30,000 BTU/h and 36,000 BTU/h models; and have refrigerant tubing length of up 
to 65 feet (20 meters) for 9,000, 12,000, and 15,000 BTU/h models, and 100 feet (30 
meters) for 18,000 BTU/h, 24,000 BTU/h, 30,000 BTU/h and 36,000 BTU/h models 
between the indoor and outdoor units.
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5. Filters, sight glasses, and traps shall not be used, and no additional refrigerant oil shall be 
required.

6. The compressor shall be mounted so as to avoid the transmission of vibration.
M. Basepan Heater:

1. Each outdoor unit module shall be equipped with a basepan heater to protect the coil 
against ice build-up during prolonged winter operation. Basepan heater shall activate only 
if compressor is operating in heating mode at an outdoor ambient temperature of 36F or 
below.

2.4 ACCESSORY EQUIPMENT 
A. Controls

1. The control system shall consist of a minimum of one microprocessor on each indoor unit 
and one in the outdoor unit, communicating via A-Control data over power transmission. 
The microprocessor located in the indoor unit shall have the capability of monitoring return 
air temperature and indoor coil temperature, receiving and processing commands from the 
wired or wireless controller, providing emergency operation and controlling the outdoor 
unit. The control signal between the indoor and outdoor unit shall be pulse signal 24 volts 
DC.

2. A three (3) conductor 14 gauge AWG wire with ground shall provide power feed and bi-
directional control transmission between the outdoor and indoor units.

3. The system shall be capable of automatic restart when power is restored after power 
interruption. The system shall have self-diagnostics ability, including total hours of 
compressor run time. Diagnostics codes for indoor and outdoor units shall be displayed on 
the wired controller panel.

4. The indoor and outdoor unit control system  shall be capable of supporting integration with 
Building Management Systems (BMS) through BACnet Protocol (ANSI/ASHRAE 135-
2010) and be Certified by the (BTL) BACnet® Testing Laboratories. The BACnet® 
interface shall support BACnet Broadcast Management (BBMD).

PART 3  EXECUTION

3.1 EXAMINATION 
A. Verify that substrates are ready for installation of units and openings are as indicated on shop 

drawings.
B. Verify that proper power supply is available and in correct location.

3.2 INSTALLATION 
A. Install in accordance with NFPA 90A and NFPA 90B.
B. Install refrigeration systems in accordance with ASHRAE Std 15.

END OF SECTION 23 81 26.13

http://global.ihs.com/doc_detail.cfm?currency_code=USD&customer_id=21254020200A&oshid=21254020200A&shopping_cart_id=21254020200A&rid=BSD&input_doc_number=ASHRAE%2015&country_code=US&lang_code=ENGL&item_s_key=00516430&item_key_date=861231&input_doc_number=
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SECTION 238129 - VARIABLE REFRIGERANT FLOW HVAC SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Variable refrigerant volume HVAC system includes:

1. Outdoor/condensing unit(s).
2. Indoor/evaporator units.
3. Refrigerant piping.
4. Control wiring.

1.2 SUBMITTALS
A. Product Data:  Submit manufacturer's standard data sheets showing the following for each item 

of equipment, marked to correlate to equipment item markings indicated in Contract 
Documents:
1. Outdoor/Central Units:

a. Refrigerant Type and Size of Charge.
b. Cooling Capacity:  Btu/h.
c. Heating Capacity:  Btu/h.
d. Cooling Input Power:  Btu/h.
e. Heating Input Power:  Btu/h.
f. Operating Temperature Range, Cooling and Heating.
g. Air Flow:  Cubic feet per minute.
h. Fan Curves.
i. External Static Pressure (ESP):  Inches WG.
j. Sound Pressure Level:  dB(A).
k. Electrical Data:

1) Maximum Circuit Amps (MCA).
2) Maximum Fuse Amps (MFA).
3) Maximum Starting Current (MSC).
4) Full Load Amps (FLA).
5) Total Over Current Amps (TOCA).
6) Fan Motor:  HP.

l. Weight and Dimensions.
m. Maximum number of indoor units that can be served.
n. Maximum refrigerant piping run from outdoor/condenser unit to indoor/evaporator 

unit.
o. Maximum height difference between outdoor/condenser unit to indoor/evaporator 

unit, both above and below.
p. Control Options.

2. Indoor/Evaporator Units:
a. Cooling Capacity:  Btu/h.
b. Heating Capacity:  Btu/h.
c. Cooling Input Power:  Btu/h.
d. Heating Input Power:  Btu/h.
e. Air Flow:  Cubic feet per minute.
f. Fan Curves.
g. External Static Pressure (ESP):  Inches WG.
h. Sound Pressure level:  dB(A).
i. Electrical Data:

1) Maximum Circuit Amps (MCA).
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2) Maximum Fuse Amps (MFA).
3) Maximum Starting Current (MSC).
4) Full Load Amps (FLA).
5) Total Over Current Amps (TOCA).
6) Fan Motor:  HP.

j. Maximum Lift of Built-in Condensate Pump.
k. Weight and Dimensions.
l. Control Options.

3. Control Panels:  Complete description of options, control points, zones/groups.
B. Shop Drawings:  Installation drawings custom-made for this project; include as-designed HVAC 

layouts, locations of equipment items, refrigerant piping sizes and locations, condensate piping 
sizes and locations, remote sensing devices, control components, electrical connections, 
control wiring connections.  Include:
1. Detailed piping diagrams, with branch balancing devices.
2. Condensate piping routing, size, and pump connections.
3. Detailed power wiring diagrams.
4. Detailed control wiring diagrams.
5. Locations of required access through fixed construction.
6. Drawings required by manufacturer.

PART 2  PRODUCTS

2.1 MULTI-ZONE HEAT PUMP UNITS
A. Ported outdoor units shall be specifically designed to work with the wall mount, floor mount, 

ducted, 4-way ceiling recessed, 1-way ceiling recessed, ceiling suspended and multi-position 
air handler indoor unit types. The outdoor unit shall be completely factory assembled, piped 
and wired. Each unit shall be run tested at the factory prior to shipment.

B. Outdoor unit shall have a sound rating no higher than 58 dB(A). If an alternate manufacturer is 
selected, any additional material, cost, and labor to meet published sound levels shall be 
incurred by the contractor.

C. Refrigerant lines from the outdoor unit to the indoor units shall be insulated in accordance with 
the installation manual.

D. The outdoor unit shall meet performance requirements per schedule and be within piping 
limitations & acceptable ambient temperature ranges as described in respective manufacturers’ 
published product catalogs.  Non-published product capabilities or performance data are not 
acceptable.

E. The outdoor unit shall be capable of guaranteed operation in heating mode down to -13°F 
ambient temperatures and cooling mode up to 115°F without additional restrictions on line 
length & vertical separation beyond those published in respective product catalogs.  Models 
with capacity data for required temperature range published as “for reference only” are not 
considered capable of guaranteed operation and are not acceptable.  If an alternate 
manufacturer is selected, any additional material, cost, and labor to meet ambient operating 
range and performance shall be incurred by the contractor.

F. The outdoor unit shall be provided with a manufacturer supplied 20 gauge hot dipped 
galvanized snow /hail guard. The snow/hail guard protects the outdoor coil surfaces from hail 
damage and snow build-up in severe climates.

G. Four-legged outdoor unit mounting systems shall be provided by manufacturer.  Stand shall be 
made from 7 gauge plate steel with thermally fused polyester powder coat finish that meets 
ASTM D3451-06 standards. Stands shall be provided with galvanized mounting hardware and 
meets all ASCE 7 overturning safety requirement.
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H. Unit Cabinet:
1. The casing shall be fabricated of galvanized steel, bonderized, finished with an 

electrostatically applied, thermally fused acrylic or polyester powder coating for corrosion 
protection. Assembly hardware shall be cadmium plated for weather resistance.

2. Cabinet color shall be Munsell 3Y 7.8/1.1.
3. Two (2) mild steel mounting feet, traverse mounted across the cabinet base pan, welded 

mount, providing four (4) slotted mounting holes shall be furnished. Assembly shall 
withstand lateral wind gust up to 155 MPH to meet applicable weather codes.

I. Fan:
1. The unit shall be furnished with a direct drive, high performance propeller type fan.
2. The condenser fan motor shall be a variable speed, direct current (DC) motor and shall 

have permanently lubricated bearings.
3. Fan speed shall switch automatically according to the number of operating indoor units 

and the compressor operating frequency.
4. The fan motor shall be mounted with vibration isolation for quiet operation.
5. The fan shall be provided with a raised guard to prevent contact with moving parts.
6. The outdoor unit shall have horizontal discharge airflow.

J. Refrigerant and Refrigerant Piping:
1. R410A refrigerant shall be required for systems.
2. Polyolester (POE) oil—widely available and used in conventional domestic systems—shall 

be required.  Prior to bidding, manufacturers using alternate oil types shall submit material 
safety data sheets (MSDS) and comparison of hygroscopic properties for alternate oil with 
list of local suppliers stocking alternate oil for approval at least two weeks prior to bidding.

3. Refrigerant piping shall be phosphorus deoxidized copper (copper and copper alloy 
seamless pipes) of sufficient radial thickness as defined by the equipment manufacturer 
and installed in accordance with manufacturer recommendations.

4. Refrigerant piping limits shall be in accordance with manufacturer specifications.
K. Coil:

1. The outdoor unit coil shall be of nonferrous construction with lanced or corrugated plate 
fins on copper tubing.

2. The coil shall be protected with an integral guard.
3. Refrigerant flow from the outdoor unit to the indoor units shall be independently controlled 

by means of individual electronic linear expansion valves for each indoor unit.
4. All refrigerant lines between outdoor and indoor units shall be of annealed, refrigeration 

grade copper tubing, ARC Type, meeting ASTM B280 requirements.
5. All refrigerant connections between outdoor and indoor units shall be flare type.

L. Compressor:
1. The compressor shall be a high performance, hermetic, inverter driven, variable speed, 

dual rotary type manufactured by Mitsubishi Electric Corporation.
2. The compressor motor shall be direct current (DC) type equipped with a factory supplied 

and installed inverter drive package.
3. The compressor will be equipped with an internal thermal overload.
4. The outdoor unit shall be equipped with a suction side refrigerant accumulator.
5. There shall be no need for line size changes. Filters, sight glasses, and traps shall not be 

used, and no additional refrigerant oil shall be required.
6. The compressor shall be mounted to avoid the transmission of vibration.

M. Basepan Heater:
1. Each outdoor unit module shall be equipped with a basepan heater to protect the coil 

against ice build-up during prolonged winter operation. Basepan heater shall activate only 
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if compressor is operating in heating mode at an outdoor ambient temperature of 36F or 
below.

2.2 INDOOR/EVAPORATOR UNITS
A. 4-WAY CEILING-RECESSED CASSETTE WITH GRILLE FOR 2X2 GRID INDOOR UNIT

1. General:
a. The indoor unit shall be a four-way cassette style indoor unit that recesses into the 

ceiling with a ceiling grille. The indoor unit shall be factory assembled, wired and run 
tested.  Contained within the unit shall be all factory wiring, piping, electronic 
modulating linear expansion device, control circuit board and fan motor.  The unit 
shall have a self-diagnostic function, 3-minute time delay mechanism, an auto restart 
function, an emergency operation function and a test run switch.  Indoor unit and 
refrigerant pipes shall be charged with dehydrated air before shipment from the 
factory.  The unit shall be suitable for use in plenums in accordance with UL1995 ed 
4.

2. Unit Cabinet:
a. The cabinet shall be a compact 22-7/16” wide x 22-7/16” deep so it will fit within a 

standard 24” square suspended ceiling grid.
b. The cabinet panel shall have provisions for a field installed filtered outside air intake.
c. Four-way grille shall be fixed to bottom of cabinet allowing two, three or four-way 

blow.
3. Fan:

a. The indoor fan shall be an assembly with a turbo fan direct driven by a single motor.
b. The indoor fan shall be statically and dynamically balanced to run on a motor with 

permanently lubricated bearings.
c. The indoor unit shall include an AUTO fan setting capable of maximizing energy 

efficiency by adjusting the fan speed based on the difference between controller set-
point and space temperature.  The indoor fan shall be capable of three (3) speed 
settings, Low, Mid, and High.

d. The indoor unit shall have an adjustable air outlet system offering 4-way airflow, 3-
way airflow, or 2-way airflow.

e. The indoor unit vanes shall have 5 fixed positions and a swing feature that shall be 
capable of automatically swinging the vanes up and down for uniform air distribution.

4. Filter:
a. Return air shall be filtered by means of a long-life washable filter.

5. Coil:
a. The indoor coil shall be of nonferrous construction with smooth plate fins on copper 

tubing.  The tubing shall have inner grooves for high efficiency heat exchange.  All 
tube joints shall be brazed with phos-copper or silver alloy.

b. The coils shall be pressure tested at the factory.
c. The unit shall be provided with an integral condensate lift mechanism that will be able 

to raise drain water 19-3/4” inches above the condensate pan.
6. Electrical:

a. The unit electrical power shall be 208-230 volts, 1-phase, 60 hertz.
b. The system shall be equipped with A-Control – a system directing that the indoor unit 

be powered directly from the outdoor unit using a 3-wire, 14 gauge AWG connections 
plus ground.

c. The indoor unit shall not have any supplemental electrical heat elements.
7. Controls:

a. Indoor unit shall compensate for the higher temperature sensed by the return air 
sensor compared to the temperature at level of the occupant when in HEAT mode.  
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Disabling of compensation shall be possible for individual units to accommodate 
instances when compensation is not required.

b. A factory-installed drain pan sensor shall provide protection against drain pan 
overflow by sensing a high condensate level in the drain pan. Should this occur the 
control shuts down the indoor unit before an overflow can occur.

2.3 CONTROLS
A. The control system shall consist of a minimum of one microprocessor on each indoor unit and 

one in the outdoor unit, communicating via A-Control data over power transmission. The 
microprocessor located in the indoor unit shall have the capability of monitoring return air 
temperature and indoor coil temperature, receiving and processing commands from the wired 
or wireless controller, providing emergency operation and controlling the outdoor unit. The 
control signal between the indoor and outdoor unit shall be pulse signal 24 volts DC.

B. A three (3) conductor 14 gauge AWG wire with ground shall provide power feed and bi-
directional control transmission between the outdoor and indoor units.

C. The system shall be capable of automatic restart when power is restored after power 
interruption. The system shall have self-diagnostics ability, including total hours of compressor 
run time. Diagnostics codes for indoor and outdoor units shall be displayed on the wired 
controller panel.

D. The indoor and outdoor unit control system  shall be capable of supporting integration with 
Building Management Systems (BMS) through BACnet Protocol (ANSI/ASHRAE 135-2010) 
and be Certified by the (BTL) BACnet® Testing Laboratories. The BACnet® interface shall 
support BACnet Broadcast Management (BBMD).

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install refrigerant piping in accordance with equipment manufacturer's instructions.
C. Perform wiring in accordance with NFPA 70, National Electric Code (NEC).
D. Coordinate with installers of systems and equipment connecting to this system.

3.2 SYSTEM STARTUP
A. Prepare and start equipment and system in accordance with manufacturer's instructions and 

recommendations.
B. Adjust equipment for proper operation within manufacturer's published tolerances.

END OF SECTION 23 81 29

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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SECTION 238200 - CONVECTION HEATING AND COOLING UNITS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Fin Tube Enclosure Systems.

1.2 REFERENCE STANDARDS
A. AHRI 410 - Standard for Forced-Circulation Air-Cooling and Air-Heating Coils; 2001 (R2011).
B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; 2015.
C. ASHRAE Std 62.1 - Laboratory Method of Testing to Determine the Sound Power in a Duct; 

2013.
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.
F. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.

1.3 SUBMITTALS
A. Product Data:  Provide typical catalog of information including arrangements.
B. Shop Drawings:

1. Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations.
2. Indicate air coil and frame configurations, dimensions, materials, rows, connections, and 

rough-in dimensions.
3. Submit schedules of equipment and enclosures typically indicating length and number of 

pieces of element and enclosure, corner pieces, end caps, cap strips, access doors, 
pilaster covers, and comparison of specified heat required to actual heat output provided.

4. Indicate mechanical and electrical service locations and requirements.
C. Selection Samples:  For each finish product specified, color chart representing manufacturer's 

full range of available colors.
D. Verification Samples:  For each finish product specified, color chip representing actual product 

in color and texture.
E. Certificates: Certify that coils are tested and rated in accordance with AHRI 410.
F. Manufacturer's Instructions:  Indicate installation instructions and recommendations.
G. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating 

instructions, installation instructions, maintenance and repair data, and parts listings.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with minimum three years documented experience.
B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 

Inc. as suitable for the purpose specified and indicated.

PART 2  PRODUCTS

2.1 HYDRONIC BASEBOARD RADIATION ENCLOSURE SYSTEMS
A. Fin Tube Enclosure Replacement Systems:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20410
https://global.ihs.com/doc_detail.cfm?&rid=BSD&input_search_filter=ASHRAE&item_s_key=00011523&item_key_date=841231&input_doc_number=handbook&input_doc_title=&org_code=ASHRAE
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2062.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
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1. Cold-rolled gavanized steel, 16 gauge with stamped louver on top and bottom of 
enclosure unit, flat top or slope type as outlined on the drawings, height as outlined on the 
drawings.

2. Accessories as called out on drawings:
a. End caps, Wall trim supports, 12" wide enclosures with access doors, 12" wide end 

cap with access doors.
3. Finish of enclosure systems shall be selected by architect.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that surfaces are suitable for installation.
B. Verify that field measurements are as indicated on drawings.

3.2 INSTALLATION
A. Install in accordance with manufacturer's recommendations.
B. Install equipment exposed to finished areas after walls and ceilings are finished and painted.
C. Do not damage equipment or finishes.

3.3 CLEANING
A. After construction and painting is completed, clean exposed surfaces of units.
B. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials 

furnished by the manufacturer.
C. Install new filters.
D. Protect units before, during and after installation. Damaged material due to improper site 

protection shall be cause for rejection.

3.4 PROTECTION
A. Provide finished cabinet units with protective covers during the balance of construction.

END OF SECTION 23 82 00
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SECTION 238216 - AIR COILS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Water heating coils.

1.2 REFERENCE STANDARDS
A. AHRI 410 - Standard for Forced-Circulation Air-Cooling and Air-Heating Coils; 2001 (R2011).
B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible; 2005.

1.3 SUBMITTALS
A. Product Data:  Provide coil and frame configurations, dimensions, materials, rows, connections, 

and rough-in dimensions.
B. Shop Drawings:  Indicate coil and frame configurations, dimensions, materials, rows, 

connections, and rough-in dimensions.
C. Certificates:  Certify that coil capacities, pressure drops, and selection procedures meet or 

exceed specified requirements.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Protect coil fins from crushing and bending by leaving in shipping cases until installation, and 

by storing indoors.
B. Protect coils from entry of dirt and debris with pipe caps or plugs.

PART 2  PRODUCTS

2.1 40% PROPYLENE GLYCOL SOLUTION HEATING COILS
A. Tubes:  5/8 inch OD seamless copper arranged in parallel or staggered pattern, expanded into 

fins, silver brazed joints.
B. Fins:  Aluminum continuous plate type with full fin collars.
C. Casing:  Die formed channel frame of 16 gage, 0.0598 inch galvanized steel with  mounting 

holes on 3 inch centers.  Provide tube supports for coils longer than 36 inches.
D. Testing:  Air test under water to 450 psi for working pressure of 250 psi and 300 degrees F.
E. Configuration:  Drainable, with threaded plugs for drain and vent.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's written instructions.
B. Install in ducts and casings in accordance with SMACNA (DCS).

1. Support coil sections independent of piping on steel channel or double angle frames and 
secure to casings.

2. Provide airtight seal between coil and duct or casing.
C. Protect coils to prevent damage to fins and flanges.  Comb out bent fins.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20410
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=SMACNA%20HVAC%20DUCT%20CONSTR
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D. Install coils level.  Install cleanable tube coils with 1:50 pitch.
E. Make connections to coils with unions and flanges.
F. Hydronic Coils:

1. Hydronic Coils:  Connect water supply to leaving air side of coil (counterflow 
arrangement).

2. Provide shut-off valves on supply and return lines and lockshield balancing valve with 
memory stop on return line. Install valves and unions for each coil arranged to allow coil 
removal, balancing valve service, control valve service and strainer service without system 
shutdown.  Unions are not required on flanged devices.

3. Locate water supply at bottom of supply header and return water connection at top.
4. Provide manual air vents at high points complete with stop valve.
5. Ensure water coils are drainable and provide drain connection at low points below roof 

level of heating coils located within rooftop air handling units.
G. Insulate headers located outside air flow as specified for piping.  Refer to Section 230719.
H. Insulate heating coils as specified for equipment where installed within systems that include 

mechanical cooling. Refer to Section 230716.

END OF SECTION 23 82 16
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SECTION 238300 - RADIANT HEATING AND COOLING UNITS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Hydronic radiant panel heaters (ceiling mounted).
B. Exposed radiant panel heaters.

1.2 REFERENCE STANDARDS
A. ASHRAE Std 138 - Method of Testing for Rated Ceiling Panels for Sensible Heating and 

Cooling; 2013.
B. ASTM B75/B75M - Standard Specification for Seamless Copper Tube; 2011.
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 

2015a.

1.3 SUBMITTALS
A. Product Data:  Provide data for ceiling panel heaters.
B. Manufacturer's Installation Instructions:  Indicate installation instructions and recommendations.
C. Field Quality Control Submittals:  Indicate test reports and inspection reports.
D. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating 

instructions of equipment and controls, installation instructions, maintenance and repair data, 
and parts listings.

E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in 
Nanuet Union Free School District's name and registered with manufacturer.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 

section, with not less than three years of documented experience.

1.5 WARRANTY
A. Provide 5 year manufacturer's warranty for ceiling mounted hydronic radiant panel heating 

units.

PART 2  PRODUCTS

2.1 HYDRONIC RADIANT PANEL HEATERS
A. Acceptable Manufacturers:

1. Aerotech (basis of design).
2. Price Industries:  www.price-hvac.com/#sle.
3. Sterling: www.sterlingheat.com.

B. Exposed Linear Radiant Panels
1. Exposed linear radiant panels shall use extruded aluminum with integrated heat sinks on 

the back to transfer heat between copper tubes and the panel face.  The linear radiant 
panel is to radiate heat to the zone below.

2. Water Tubes:  Tubes shall consist of ASTM B75 ½” nominal copper tubing.   Water 
connections shall be suitable for solder, compression fittings, push-on fittings or threaded 
connection.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%20138
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B75/B75M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
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3. Heat Sinks: Heat sinks shall be extruded aluminum and copper pipe will be mechanically 
fastened to the heat sink.  A non-hardening heat transfer paste is required between the 
tubing and the heat sink.

4. Extruded Aluminum Plank:  The panel shall be constructed of 1.2 mm thick extruded 
aluminum.

5. Paint Finish: All visible components shall be powder-coated with highly emissive powder 
coat polyester paint for optimal radiative properties as well as durability and easy cleaning. 
Manufacturer shall provide water pressure drop data as well as heat output data derived 
from tests in accordance with DIN 14037 (heating).

6. Linear radiant panel capacity shall be tested and certified by manufacturer in accordance 
with DIN 14037 (heating) to meet the performance listed on the schedule.  Should any 
performance rating, water supply temperature, water pressure drop, etc. deviate from the 
schedule, manufacturer shall submit updated capacity as well as computational fluid 
dynamic modeling demonstrating that any changes do not impact the air distribution in a 
room that would cause a detriment to the PMV and ADPI rating from the design 
conditions. Manufacturer shall have factory testing facility available to perform 
performance test of units in accordance with said standard, as required. Upon request, up 
to 1% of units for the project can be tested in accordance with the standard.

7. Water connections shall be shipped sealed to limit the introduction of dust and dirt during 
shipping and construction.

C. Ceiling Mounted Modular Radiant Panels
1. Modular radiant panels shall use heat sinks on the back of  a rigid ceiling tile to transfer 

heat between copper tubes and the panel face.  The modular radiant panels are to radiate 
heat to the zone below.

2. Water Tubes:  Tubes shall consist of ASTM B75 ½” nominal copper tubing.  Water 
connections shall be suitable for solder, compression fittings, push-on fittings or threaded 
connection.

3. Heat Sinks: Heat sinks shall be extruded aluminum and copper pipe will be mechanically 
fastened to the heat sink.  A non-hardening heat transfer paste is required between the 
tubing and the heat sink and between the heat sink and the panel.

4. Face: The panel face shall be constructed of 14 ga. aluminum.
5. Paint Finish: All visible components shall be powder-coated with highly emissive powder 

coat polyester paint for optimal radiative properties as well as durability and easy cleaning. 
Manufacturer shall provide water pressure drop data as well as heat and cool output data 
derived from tests in accordance with DIN 14037 (heating).

6. Modular radiant panel capacity shall be tested and certified by manufacturer in 
accordance with DIN 14037 (heating) to meet the performance listed on the schedule.  
Should any performance rating, chilled water supply temperature, water pressure drop, 
etc. deviate from the schedule, manufacturer shall submit updated capacity as well as 
computational fluid dynamic modeling demonstrating that any changes do not impact the 
air distribution in a room that would cause a detriment to the PMV and ADPI rating from 
the design conditions. Manufacturer shall have factory testing facility available to perform 
performance test of units in accordance with said standard, as required. Upon request, up 
to 1% of units for the project can be tested in accordance with the standard. Request will 
be made with order and prior to shipment of chilled sails. Engineer will have the option of 
witnessing this test.

7. Water connections shall be shipped sealed to limit the introduction of dust and dirt during 
shipping and construction.
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PART 3  EXECUTION

3.1 EXAMINATION
A. Hydronic Radiant Ceiling Panel Heaters:

1. Examine areas to receive radiant heating units for compliance with requirements for 
installation tolerances and other conditions affecting performance.

2. Examine roughing-in for hydronic piping connections to verify actual locations prior to 
installation.

3. Ensure surfaces in contact with radiant heating panels are free of burrs and sharp 
protrusions.

4. Ensure surfaces are level and plumb.
5. Proceed with installation only after unsatisfactory conditions are corrected.

3.2 PREPARATION
A. Clean all surfaces prior to installation.

3.3 INSTALLATION
A. Install in accordance with manufacturer's recommendations.
B. Hydronic Radiant Ceiling Panel Heaters:

1. Install level and plumb.
2. Suspend from structure.
3. Support in grid-type suspended ceiling using grid as support element as follows:

a. Install a minimum of four ceiling support system rods or wires for each panel, located 
not more than 6 inches from panel corners.

b. Fasten support clips to panel and to ceiling grid members at or near each panel 
corner with clips designed for the application.

c. For panels of sizes less than ceiling grid, install as indicated on reflected ceiling 
plan(s) or center of acoustical panel, and support panels independently with at least 
two 3/4 inch metal channels spanning and secured to ceiling tees.

d. Install at least one independent support rod or wire from structure to tab on panel with 
breaking strength of the weight of panel at a safety factor of 3.

4. Unless otherwise indicated, install shutoff valve and union or flange at each connection.
5. Provide tamper-proof, balancing valve with memory stop on return piping.
6. Provide 1.5" thick, 1.5 pound per cubic foot density flexible insulation over the top of each 

radiant panel.

3.4 FIELD QUALITY CONTROL
A. Provide manufacturer's field representative to test, inspect, instruct, and observe.
B. Hydronic Radiant Ceiling Panel Heaters:

1. Inspect for damage to finish.
2. Repair damaged finish to match original finish.
3. Perform the following field tests, inspections, and prepare test reports:

a. Leak Test:
1) After installation, fill water tubes, and test for leaks.
2) Repair leaks and retest until no leaks exist.

b. Test and adjust controls and safeties.
4. Remove and replace damaged and malfunctioning controls and equipment and retest as 

specified above.
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3.5 CLEANING
A. Radiant Ceiling Panel Heaters:  Remove paint splatters, other spots, dirt, and debris.

3.6 PROTECTION
A. Protect installed products from damage until Date of Substantial Completion.

END OF SECTION 23 83 00
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SECTION 260505 - SELECTIVE DEMOLITION FOR ELECTRICAL

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Electrical demolition.

PART 2  PRODUCTS

2.1 MATERIALS AND EQUIPMENT
A. Materials and equipment for patching and extending work:  As specified in individual sections.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify field measurements and circuiting arrangements are as indicated.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition drawings are based on casual field observation and existing record documents.
D. Report discrepancies to Engineer before disturbing existing installation.
E. Beginning of demolition means installer accepts existing conditions.

3.2 PREPARATION
A. Provide temporary wiring and connections to maintain existing systems in service during 

construction.  When work must be performed on energized equipment or circuits, use personnel 
experienced in such operations.

B. Existing Electrical Service:  Maintain existing system in service until new system is complete 
and ready for service.  Disable system only to make switchovers and connections.  Minimize 
outage duration.
1. Obtain permission from Nanuet Union Free School District at least two weeks before 

partially or completely disabling system.
2. Make temporary connections to maintain service in areas adjacent to work area.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Perform work for removal and disposal of equipment and materials containing toxic substances 

regulated under the Federal Toxic Substances Control Act (TSCA) in accordance with 
applicable federal, state, and local regulations. Applicable equipment and materials include, but 
are not limited to:
1. PCB-containing electrical equipment, including transformers, capacitors, and switches.
2. PCB- and DEHP-containing lighting ballasts.
3. Mercury-containing lamps and tubes, including fluorescent lamps, high intensity discharge 

(HID), arc lamps, ultra-violet, high pressure sodium, mercury vapor, ignitron tubes, neon, 
and incandescent.

B. Remove, relocate, and extend existing installations to accommodate new construction.
C. Remove abandoned wiring to source of supply.
D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 

finishes.  Cut conduit flush with walls and floors, and patch surfaces.
E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit 

servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are 
not removed.
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F. Disconnect and remove abandoned panelboards and distribution equipment.
G. Disconnect and remove electrical devices and equipment serving utilization equipment that has 

been removed.
H. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other 

accessories.
1. Dispose of lamps, ballasts and any other luminaire materials that may contain mercury or 

hazardous wastes.  The disposal of these elements should conform to NYCRR (New York 
Codes Rules and Regulations) and DEC regulations according to the Universal Waste 
Rule.

2. Sort and package lamps and ballasts separately according to approved recycling center's 
specification and arrange for transport to said recycling center.

I. Repair adjacent construction and finishes damaged during demolition and extension work.
J. Maintain access to existing electrical installations that remain active.  Modify installation or 

provide access panel as appropriate.

3.4 CLEANING AND REPAIR
A. Clean and repair existing materials and equipment that remain or that are to be reused.
B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace 

damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit 
directory showing revised circuiting arrangement.

C. Luminaires:  Remove existing luminaires for cleaning.  Use mild detergent to clean all exterior 
and interior surfaces; rinse with clean water and wipe dry.  Replace lamps, ballasts and broken 
electrical parts.

END OF SECTION 26 05 05
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 2  PRODUCTS

1.1 CONDUCTOR AND CABLE APPLICATIONS
A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and 

product listing.
B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated, 

permitted, or required.

1.2 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
G. Conductor Material:

1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project. 
Conductor sizes indicated are based on copper.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper 
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B787M unless otherwise 
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.
H. Minimum Conductor Size:

1. Branch Circuits:  12 AWG.
a. Exceptions:

1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.

I. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified.

J. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having 

jurisdiction.  Maintain consistent color coding throughout project.
2. Color Coding Method:  Integrally colored insulation.

a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl 
color coding electrical tape.

3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20WC%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2083
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2044
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B8
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B787/B787M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B33
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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4) Neutral/Grounded:  White.
c. Equipment Ground, All Systems:  Green.
d. Travelers for 3-Way and 4-Way Switching:  Pink.
e. For control circuits, comply with manufacturer's recommended color code.

1.3 SINGLE CONDUCTOR BUILDING WIRE
A. Manufacturers:

1. Copper Building Wire:
a. Cerro Wire LLC:  www.cerrowire.com/#sle.
b. Encore Wire Corporation:  www.encorewire.com/#sle.
c. Southwire Company:  www.southwire.com/#sle.

B. Description:  Single conductor insulated wire.
C. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.
E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Installed Underground:  Type XHHW-2.

1.4 WIRING CONNECTORS
A. Description:  Wiring connectors appropriate for the application, suitable for use with the 

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as 
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 260526.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
2. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression 

connectors.
D. Wiring Connectors for Terminations:

1. Provide compression adapters for connecting conductors to equipment furnished with 
mechanical lugs when only compression connectors are specified.

2. Where over-sized conductors are larger than the equipment terminations can 
accommodate, provide connectors suitable for reducing to appropriate size, but not less 
than required for the rating of the overcurrent protective device.

3. Provide motor pigtail connectors for connecting motor leads in order to facilitate 
disconnection.

4. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression 
connectors where connectors are required.

5. Conductors for Control Circuits:  Use crimped terminals for all connections.
E. Do not use insulation-piercing or insulation-displacement connectors designed for use with 

conductors without stripping insulation.
F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
G. Twist-on Insulated Spring Connectors:  Rated 600 V, 221 degrees F for standard applications 

and 302 degrees F for high temperature applications; pre-filled with sealant and listed as 
complying with UL 486D for damp and wet locations.
1. Manufacturers:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20486A
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20486C
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20486D
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a. 3M:  www.3m.com/#sle.
b. Ideal Industries, Inc:  www.idealindustries.com/#sle.
c. NSI Industries LLC:  www.nsiindustries.com/#sle.

H. Mechanical Connectors:  Provide bolted type or set-screw type.
I. Compression Connectors:  Provide circumferential type or hex type crimp configuration.
J. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration suitable for 

connection to be made.

1.5 ACCESSORIES
A. Electrical Tape:

1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed 
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, 
and sunlight; suitable for continuous temperature environment up to 221 degrees F.

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying with 
UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight; 
conformable for application down to 0 degrees F and suitable for continuous temperature 
environment up to 221 degrees F.

3. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying with 
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature 
environment up to 194 degrees F and short-term 266 degrees F overload service.

4. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum thickness of 125 
mil; suitable for continuous temperature environment up to 176 degrees F.

5. Varnished Cambric Electrical Tape:  Cotton cambric fabric tape, with or without adhesive, 
oil-primed and coated with high-grade insulating varnish; minimum thickness of 7 mil; 
suitable for continuous temperature environment up to 221 degrees F.

6. Moisture Sealing Electrical Tape:  Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing:  Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V; 
suitable for direct burial applications; listed as complying with UL 486D.

C. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and 
suitable for use at the installation temperature.
1. Manufacturers:

a. 3M:  www.3m.com/#sle.
b. American Polywater Corporation:  www.polywater.com/#sle.
c. Ideal Industries, Inc:  www.idealindustries.com/#sle.

PART 3  EXECUTION

2.1 EXAMINATION
A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to 

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that field measurements are as indicated.
E. Verify that conditions are satisfactory for installation prior to starting work.

2.2 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20510
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D3005
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20510
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D4388
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20486D
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2.3 INSTALLATION
A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated without specific routing, determine exact routing 

required.
3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft of location 

indicated.
5. Maintain separation of Class 1, Class 2, and Class 3 remote-control, signaling, and power-

limited circuits in accordance with NFPA 70.
6. Maintain separation of wiring for emergency systems in accordance with NFPA 70.
7. Circuiting Adjustments:  Unless otherwise indicated, when branch circuits are indicated as 

separate, combining them together in a single raceway is not permitted.
a. Provide no more than six current-carrying conductors in a single raceway.  Dedicated 

neutral conductors are considered current-carrying conductors.
b. Increase size of conductors as required to account for ampacity derating.
c. Size raceways, boxes, etc. to accommodate conductors.

8. Common Neutrals:  Unless otherwise indicated, sharing of neutral/grounded conductors 
among up to three single phase branch circuits of different phases installed in the same 
raceway is not permitted.  Provide dedicated neutral/grounded conductor for each 
individual branch circuit.

B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).
D. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other 
contaminants.

2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum 

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not 

recommended by the manufacturer.
E. Paralleled Conductors:  Install conductors of the same length and terminate in the same 

manner.
F. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports 

and methods approved by the authority having jurisdiction.  Provide independent support from 
building structure.  Do not provide support from raceways, piping, ductwork, or other systems.
1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support 

system. Do not provide support from ceiling grid or allow conductors and cables to lay on 
ceiling tiles.

G. Install conductors with a minimum of 12 inches of slack at each outlet.
H. Where conductors are installed in enclosures for future termination by others, provide a 

minimum of 5 feet of slack.
I. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment 

enclosures.
J. Group or otherwise identify neutral/grounded conductors with associated ungrounded 

conductors inside enclosures in accordance with NFPA 70.
K. Make wiring connections using specified wiring connectors.
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1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make 
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without 
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion, 

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
5. Mechanical Connectors:  Secure connections according to manufacturer's recommended 

torque settings.
6. Compression Connectors:  Secure connections using manufacturer's recommended tools 

and dies.
L. Insulate splices and taps that are made with uninsulated connectors using methods suitable for 

the application, with insulation and mechanical strength at least equivalent to unspliced 
conductors.
1. Dry Locations:  Use insulating covers specifically designed for the connectors, electrical 

tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape 

or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
b. For taped connections likely to require re-entering, including motor leads, first apply 

varnished cambric electrical tape, followed by adequate amount of rubber splicing 
electrical tape, followed by outer covering of vinyl insulating electrical tape.

2. Damp Locations:  Use insulating covers specifically designed for the connectors, electrical 
tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing 

electrical tape.
b. For taped connections, follow same procedure as for dry locations but apply outer 

covering of moisture sealing electrical tape.
M. Insulate ends of spare conductors using vinyl insulating electrical tape.
N. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally 

colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of 
tape at each termination and at each location conductors are accessible.

O. Identify conductors and cables in accordance with Section 260553.
P. Install firestopping to preserve fire resistance rating of partitions and other elements, using 

materials and methods specified in Section 078400.
Q. Unless specifically indicated to be excluded, provide final connections to all equipment and 

devices, including those furnished by others, as required for a complete operating system.

2.4 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.3.2.  The insulation resistance test 

is required for all conductors. The resistance test for parallel conductors listed as optional is not 
required.
1. Disconnect surge protective devices (SPDs) prior to performing any high potential testing. 

Replace SPDs damaged by performing high potential testing with SPDs connected.
C. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION 26 05 19
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Ground rod electrodes.

1.2 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Electrode Couplings; 2007.
C. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 

2013.
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
E. NFPA 780 - Standard for the Installation of Lightning Protection Systems; 2014.
F. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify exact locations of underground metal water service pipe entrances to building.
2. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain 

direction before proceeding with work.
B. Sequencing:

1. Do not install ground rod electrodes until final backfill and compaction is complete.

1.4 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding 

and bonding system components.
B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by 

product testing agency.  Include instructions for storage, handling, protection, examination, 
preparation, and installation of product.

1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

PART 2  PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS
A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Unless specifically indicated to be excluded, provide all required components, conductors, 

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete 
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable 
minimum size requirements specified.
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D. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form 

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical 

damage. Bond grounding electrode conductor to metallic raceways at each end with 
bonding jumper.

2. Ground Rod Electrode(s):
a. Provide three electrodes in an equilateral triangle configuration unless otherwise 

indicated or required.
b. Space electrodes not less than 10 feet from each other and any other ground 

electrode.
E. Separately Derived System Grounding:

1. Separately derived systems include, but are not limited to:
a. Transformers (except autotransformers such as buck-boost transformers).

2. Provide grounding electrode conductor to connect derived system grounded conductor to 
nearest effectively grounded metal building frame. Unless otherwise indicated, make 
connection at neutral (grounded) bus in source enclosure.

3. Provide bonding jumper to connect derived system grounded conductor to nearest metal 
building frame and nearest metal water piping in the area served by the derived system, 
where not already used as a grounding electrode for the derived system. Make connection 
at same location as grounding electrode conductor connection.

4. Provide system bonding jumper to connect system grounded conductor to equipment 
ground bus. Make connection at same location as grounding electrode conductor 
connection. Do not make any other connections between neutral (grounded) conductors 
and ground on load side of separately derived system disconnect.

5. Where the source and first disconnecting means are in separate enclosures, provide 
supply-side bonding jumper between source and first disconnecting means.

F. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic 

equipment enclosures, metallic raceways and boxes, device grounding terminals, and 
other normally non-current-carrying conductive materials enclosing electrical 
conductors/equipment or likely to become energized as indicated and in accordance with 
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit 
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment 
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit 
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment 
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to 
accommodate conduit movement.

7. Provide bonding for interior metal piping systems in accordance with NFPA 70. This 
includes, but is not limited to:
a. Metal water piping where not already effectively bonded to metal underground water 

pipe used as grounding electrode.
b. Metal gas piping.

G. Communications Systems Grounding and Bonding:
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1. Provide intersystem bonding termination at service equipment or metering equipment 
enclosure and at disconnecting means for any additional buildings or structures in 
accordance with NFPA 70.

H. Lightning Protection Systems, in Addition to Requirements of Section 264113:
1. Do not use grounding electrode dedicated for lightning protection system for component of 

building grounding electrode system provided under this section.
2. Provide bonding of building grounding electrode system provided under this section and 

lightning protection grounding electrode system in accordance with NFPA 70 and NFPA 
780.

2.2 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 260526:
1. Use insulated copper conductors unless otherwise indicated.

a. Exceptions:
1) Use bare copper conductors where installed underground in direct contact with 

earth.
2) Use bare copper conductors where directly encased in concrete (not in 

raceway).
C. Connectors for Grounding and Bonding:

1. Description:  Connectors appropriate for the application and suitable for the conductors 
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use exothermic welded connections for underground, 
concealed and other inaccessible connections.

3. Unless otherwise indicated, use mechanical connectors, compression connectors, or 
exothermic welded connections for accessible connections.
a. Exceptions:

1) Use exothermic welded connections for connections to metal building frame.
4. Manufacturers - Exothermic Welded Connections:

a. Cadweld, a brand of Erico International Corporation:  www.erico.com/#sle.
D. Ground Rod Electrodes:

1. Comply with NEMA GR 1.
2. Material:  Copper-bonded (copper-clad) steel.
3. Size:  3/4 inch diameter by 10 feet length, unless otherwise indicated.
4. Where rod lengths of greater than 10 feet are indicated or otherwise required, 

sectionalized ground rods may be used.
5. Manufacturers:

a. Advanced Lightning Technology (ALT):  www.altfab.com/#sle.
b. Erico International Corporation:  www.erico.com/#sle.
c. Galvan Industries, Inc:  www.galvanelectrical.com/#sle.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that work likely to damage grounding and bonding system components has been 

completed.
B. Verify that field measurements are as indicated.
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C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Ground Rod Electrodes:  Unless otherwise indicated, install ground rod electrodes vertically. 

Where encountered rock prohibits vertical installation, install at 45 degree angle or bury 
horizontally in trench at least 30 inches (750 mm) deep in accordance with NFPA 70 or provide 
ground plates.
1. Outdoor Installations:  Unless otherwise indicated, install with top of rod 6 inches below 

finished grade.
2. Indoor Installations:  Unless otherwise indicated, install with 4 inches of top of rod 

exposed.
D. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without 
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate 
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and 
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the 
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended 
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools 
and dies.

E. Identify grounding and bonding system components in accordance with Section 260553.

3.3 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.13.
C. Perform ground electrode resistance tests under normally dry conditions. Precipitation within 

the previous 48 hours does not constitute normally dry conditions.
D. Investigate and correct deficiencies where measured ground resistances do not comply with 

specified requirements.

END OF SECTION 26 05 26
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Support and attachment requirements and components for equipment, conduit, cable, boxes, 

and other electrical work.

1.2 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products; 2015.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware; 2009.
C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel; 

2013.
D. MFMA-4 - Metal Framing Standards Publication; 2004.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
G. UL 5B - Strut-Type Channel Raceways and Fittings; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and 
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials required 
for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces at 
the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other 
potential conflicts installed under other sections or by others.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work.

B. Sequencing:
1. Do not install products on or provide attachment to concrete surfaces until concrete has 

fully cured in accordance with Section 033000.

1.4 QUALITY ASSURANCE
A. Comply with NFPA 70.
B. Comply with applicable building code.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
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PART 2  PRODUCTS

2.1 SUPPORT AND ATTACHMENT COMPONENTS
A. General Requirements:

1. Comply with the following. Where requirements differ, comply with most stringent.
a. NFPA 70.
b. Requirements of authorities having jurisdiction.

2. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and 
hardware as necessary for the complete installation of electrical work.

3. Provide products listed, classified, and labeled as suitable for the purpose intended, where 
applicable.

4. Where support and attachment component types and sizes are not indicated, select in 
accordance with manufacturer's application criteria as required for the load to be 
supported with a minimum safety factor of 1.5. Include consideration for vibration, 
equipment operation, and shock loads where applicable.

5. Do not use products for applications other than as permitted by NFPA 70 and product 
listing.

6. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless 
specifically indicated or permitted.

7. Steel Components:  Use corrosion resistant materials suitable for the environment where 
installed.
a. Indoor Dry Locations:  Use zinc-plated steel or approved equivalent unless otherwise 

indicated.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel, stainless steel, or 

approved equivalent unless otherwise indicated.
c. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
d. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM 

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be 

supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.
3. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:  
www.cooperindustries.com/#sle.

b. Erico International Corporation:  www.erico.com/#sle.
c. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
d. Thomas & Betts Corporation:  www.tnb.com/#sle.

C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
1. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:  
www.cooperindustries.com/#sle.

b. Erico International Corporation:  www.erico.com/#sle.
c. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
d. Thomas & Betts Corporation:  www.tnb.com/#sle.

D. Metal Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot metal channel 
(strut) and associated fittings, accessories, and hardware required for field-assembly of 
supports.
1. Comply with MFMA-4.
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2. Channel (Strut) Used as Raceway (only where specifically indicated):  Listed and labeled 
as complying with UL 5B.

3. Channel Material:
a. Indoor Dry Locations:  Use painted steel, zinc-plated steel, or galvanized steel.
b. Outdoor and Damp or Wet Indoor Locations:  Use galvanized steel.

4. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch.
5. Minimum Channel Dimensions:  1-5/8 inch width by 13/16 inch height.
6. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.
b. Thomas & Betts Corporation:  www.tnb.com/#sle.
c. Unistrut, a brand of Atkore International Inc:  www.unistrut.com/#sle.

E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
1. Minimum Size, Unless Otherwise Indicated or Required:

a. Equipment Supports:  1/2 inch diameter.
b. Busway Supports:  1/2 inch diameter.
c. Single Conduit up to 1 inch (27 mm) trade size:  1/4 inch diameter.
d. Single Conduit larger than 1 inch (27 mm) trade size:  3/8 inch diameter.
e. Trapeze Support for Multiple Conduits:  3/8 inch diameter.
f. Outlet Boxes:  1/4 inch diameter.
g. Luminaires:  1/4 inch diameter.

F. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and 

fastener types indicated for the specified applications.
2. Concrete:  Use preset concrete inserts, expansion anchors, or screw anchors.
3. Solid or Grout-Filled Masonry:  Use expansion anchors or screw anchors.
4. Hollow Masonry:  Use toggle bolts.
5. Hollow Stud Walls:  Use toggle bolts.
6. Steel:  Use beam clamps, machine bolts, or welded threaded studs.
7. Sheet Metal:  Use sheet metal screws.
8. Wood:  Use wood screws.
9. Plastic and lead anchors are not permitted.
10. Preset Concrete Inserts:  Continuous metal channel (strut) and spot inserts specifically 

designed to be cast in concrete ceilings, walls, and floors.
a. Comply with MFMA-4.
b. Channel Material:  Use galvanized steel.
c. Manufacturer:  Same as manufacturer of metal channel (strut) framing system.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES) 

evaluation report conditions of use where applicable.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%205B
http://www.metalframingmfg.org/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
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D. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems.

E. Unless specifically indicated or approved by Engineer, do not provide support from suspended 
ceiling support system or ceiling grid.

F. Unless specifically indicated or approved by Engineer, do not provide support from roof deck.
G. Do not penetrate or otherwise notch or cut structural members without approval of Structural 

Engineer.
H. Equipment Support and Attachment:

1. Use metal fabricated supports or supports assembled from metal channel (strut) to 
support equipment as required.

2. Use metal channel (strut) secured to studs to support equipment surface-mounted on 
hollow stud walls when wall strength is not sufficient to resist pull-out.

3. Use metal channel (strut) to support surface-mounted equipment in wet or damp locations 
to provide space between equipment and mounting surface.

4. Securely fasten floor-mounted equipment. Do not install equipment such that it relies on 
its own weight for support.

I. Busway Support and Attachment:  Also comply with Section 262513.
J. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage 

during concrete pour.
K. Secure fasteners according to manufacturer's recommended torque settings.
L. Remove temporary supports.

3.3 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by 

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION 26 05 29
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SECTION 260533.13 - CONDUIT FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Galvanized steel rigid metal conduit (RMC).
B. Intermediate metal conduit (IMC).
C. PVC-coated galvanized steel rigid metal conduit (RMC).
D. Flexible metal conduit (FMC).
E. Liquidtight flexible metal conduit (LFMC).
F. Electrical metallic tubing (EMT).
G. Conduit fittings.
H. Accessories.

1.2 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including 
adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping, equipment 
and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment 
installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the integrity of 
the roofing system and do not void the roof warranty.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain direction 
before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete 

between outlet, junction and splicing points.

1.3 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and 

fittings.
B. Shop Drawings:

1. Include proposed locations of roof penetrations and proposed methods for sealing.
C. Project Record Documents:  Record actual routing for conduits installed underground, conduits 

embedded within concrete slabs, and conduits 2 inch (53 mm) trade size and larger.

1.4 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution 

requirements.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally 

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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1.5 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.1 CONDUIT APPLICATIONS
A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70 and 

product listing.
B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated for the 

specified applications. Where more than one listed application applies, comply with the most restrictive 
requirements. Where conduit type for a particular application is not specified, use galvanized steel rigid 
metal conduit.

C. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit, intermediate metal 
conduit (IMC), or electrical metallic tubing (EMT).

D. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit, intermediate metal 
conduit (IMC), or electrical metallic tubing (EMT).

E. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.
F. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit, 

intermediate metal conduit (IMC), or electrical metallic tubing (EMT).
G. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit or 

intermediate metal conduit (IMC).
1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 10 feet, except within electrical and communication rooms or closets.
H. Exposed, Exterior:  Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC), or 

PVC-coated galvanized steel rigid metal conduit.
I. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized steel rigid 

metal conduit or intermediate metal conduit (IMC).
J. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.

1. Maximum Length:  6 feet.
K. Connections to Vibrating Equipment:

1. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
2. Maximum Length:  6 feet unless otherwise indicated.

2.2 CONDUIT REQUIREMENTS
A. Communications Systems Conduits:  Also comply with Section 271000.
B. Fittings for Grounding and Bonding:  Also comply with Section 260526.
C. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
D. Provide products listed, classified, and labeled as suitable for the purpose intended.
E. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  3/4 inch (21 mm) trade size.
2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.
3. Control Circuits:  1/2 inch (16 mm) trade size.
4. Flexible Connections to Luminaires:  3/8 inch (12 mm) trade size.
5. Underground, Interior:  1 inch (27 mm) trade size.
6. Underground, Exterior:  1 inch (27 mm) trade size.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable minimum 
size requirements specified.

2.3 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Manufacturers:

1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Nucor Tubular Products:  www.nucortubular.com/#sle.
3. Wheatland Tube, a division of Zekelman Industries:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI C80.1 and 
listed and labeled as complying with UL 6.

C. Fittings:
1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as 

complying with UL 514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and 

compression (gland) type fittings are not permitted.

2.4 INTERMEDIATE METAL CONDUIT (IMC)
A. Manufacturers:

1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Nucor Tubular Products:  www.nucortubular.com/#sle.
3. Wheatland Tube, a division of Zekelman Industries:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type IMC galvanized steel intermediate metal conduit complying with ANSI 
C80.6 and listed and labeled as complying with UL 1242.

C. Fittings:
1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled as 

complying with UL 514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and 

compression (gland) type fittings are not permitted.

2.5 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)
A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl chloride 

(PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL 6.
B. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil.
C. PVC-Coated Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B.
3. Material:  Use steel or malleable iron.
4. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil.

D. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum thickness of 
15 mil.

2.6 FLEXIBLE METAL CONDUIT (FMC)
A. Description:  NFPA 70, Type FMC standard wall steel flexible metal conduit listed and labeled as 

complying with UL 1, and listed for use in classified firestop systems to be used.
B. Fittings:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 
514B.

2. Material:  Use steel or malleable iron.

2.7 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A. Manufacturers:

1. AFC Cable Systems, Inc:  www.afcweb.com/#sle.
2. Electri-Flex Company:  www.electriflex.com/#sle.
3. International Metal Hose:  www.metalhose.com/#sle.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit listed 
and labeled as complying with UL 360.

C. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 

514B.
2. Material:  Use steel or malleable iron.

2.8 ELECTRICAL METALLIC TUBING (EMT)
A. Manufacturers:

1. Allied Tube & Conduit, a division of Atkore International:  www.alliedeg.com/#sle.
2. Nucor Tubular Products:  www.nucortubular/#sle.
3. Wheatland Tube, a division of Zekelman Industries:  www.wheatland.com/#sle.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3 and listed 
and labeled as complying with UL 797.

C. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with UL 

514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.
4. Damp or Wet Locations (where permitted):  Use fittings listed for use in wet locations.

2.9 ACCESSORIES
A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the conduit 

to be installed.
B. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit and 

fittings to be installed.
C. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.
D. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the conduits to be 

installed.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.
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3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
D. Install intermediate metal conduit (IMC) in accordance with NECA 101.
E. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by the 

manufacturer.
F. Install rigid polyvinyl chloride (PVC) conduit in accordance with NECA 111.
G. Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.
H. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated without specific routing, determine exact routing required.
3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.
d. Across building exterior surfaces.

6. Conduits installed underground or embedded in concrete may be routed in the shortest possible 
manner unless otherwise indicated. Route all other conduits parallel or perpendicular to building 
structure and surfaces, following surface contours where practical.

7. Arrange conduit to maintain adequate headroom, clearances, and access.
8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between pull 

points.
9. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at sealing 

fittings where moisture may collect.
10. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
11. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This includes, but 

is not limited to:
a. Heaters.
b. Hot water piping.
c. Flues.

12. Group parallel conduits in the same area together on a common rack.
I. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 260529 using suitable 
supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure. Do not provide support from piping, 
ductwork, or other systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling support system. Do 
not provide support from ceiling grid or allow conduits to lay on ceiling tiles.

4. Use conduit strap to support single surface-mounted conduit.
a. Use clamp back spacer with conduit strap for damp and wet locations to provide space 

between conduit and mounting surface.
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5. Use metal channel (strut) with accessory conduit clamps to support multiple parallel surface-
mounted conduits.

6. Use conduit clamp to support single conduit from beam clamp or threaded rod.
7. Use trapeze hangers assembled from threaded rods and metal channel (strut) with accessory 

conduit clamps to support multiple parallel suspended conduits.
8. Use non-penetrating rooftop supports to support conduits routed across rooftops (only where 

approved).
9. Use of spring steel conduit clips for support of conduits is not permitted.

a. Support of electrical metallic tubing (EMT) up to 1 inch (27 mm) trade size concealed above 
accessible ceilings and within hollow stud walls.

10. Use of wire for support of conduits is not permitted.
11. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply with 

the most stringent requirements.
J. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized steel 
conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece 
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid into 

connectors.
5. Terminate threaded conduits in boxes and enclosures using threaded hubs or double lock nuts 

for dry locations and raintight hubs for wet locations.
6. Provide insulating bushings or insulated throats at all conduit terminations to protect conductors.
7. Secure joints and connections to provide maximum mechanical strength and electrical continuity.

K. Penetrations:
1. Do not penetrate or otherwise notch or cut structural members, including footings and grade 

beams, without approval of Structural Engineer.
2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set sleeves 

flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point to 

prevent entry of moisture and gases.
6. Provide suitable modular seal where conduits penetrate exterior wall below grade.
7. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of 

membrane.
8. Make penetrations for roof-mounted equipment within associated equipment openings and curbs 

where possible to minimize roofing system penetrations. Where penetrations are necessary, seal 
as indicated or as required to preserve integrity of roofing system and maintain roof warranty. 
Include proposed locations of penetrations and methods for sealing with submittals.

9. Provide metal escutcheon plates for conduit penetrations exposed to public view.
10. Install firestopping to preserve fire resistance rating of partitions and other elements, using 

materials and methods specified in Section 078400.
L. Underground Installation:

1. Minimum Cover, Unless Otherwise Indicated or Required:
a. Underground, Exterior:  24 inches.
b. Under Slab on Grade:  12 inches to bottom of slab.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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2. Provide underground warning tape in accordance with Section 260553 along entire conduit 
length for service entrance where not concrete-encased.

M. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion and 
expansion/deflection fittings to prevent damage to enclosed conductors or connected equipment. This 
includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.
2. Where calculated in accordance with NFPA 70 for rigid polyvinyl chloride (PVC) conduit installed 

above ground to compensate for thermal expansion and contraction.
3. Where conduits are subject to earth movement by settlement or frost.

N. Conduit Sealing:
1. Use foam conduit sealant to prevent entry of moisture and gases. This includes, but is not limited 

to:
a. Where conduits enter building from outside.
b. Where service conduits enter building from underground distribution system.
c. Where conduits enter building from underground.
d. Where conduits may transport moisture to contact live parts.

2. Where conduits cross barriers between areas of potential substantial temperature differential, 
use foam conduit sealant at accessible point near penetration to prevent condensation. This 
includes, but is not limited to:
a. Where conduits pass from outdoors into conditioned interior spaces.
b. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

O. Condensation Prevention:  Where conduits cross barriers between areas of potential substantial 
temperature differential, provide sealing fitting or approved sealing compound at an accessible point 
near the penetration to prevent condensation. This includes, but is not limited to:
1. Where conduits pass from outdoors into conditioned interior spaces.
2. Where conduits pass from unconditioned interior spaces into conditioned interior spaces.

P. Provide pull string in all empty conduits and in conduits where conductors and cables are to be 
installed by others. Leave minimum slack of 12 inches at each end.

Q. Provide grounding and bonding in accordance with Section 260526.

3.3 FIELD QUALITY CONTROL
A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by manufacturer. 

Replace components that exhibit signs of corrosion.
B. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or abrasions, 

repair in accordance with manufacturer's instructions.
C. Correct deficiencies and replace damaged or defective conduits.

3.4 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.5 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection from 

entry of moisture and foreign material and do not remove until ready for installation of conductors.

END OF SECTION 26 05 33.13
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SECTION 260533.16 - BOXES FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull 

boxes.
B. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches.
C. Floor boxes.
D. Underground boxes/enclosures.

1.2 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic 

Tubing, and Cable; 2012.
D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013.
E. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; 2013.
F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
H. SCTE 77 - Specification for Underground Enclosure Integrity; 2013.
I. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current 

Edition, Including All Revisions.
J. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 

Including All Revisions.
K. UL 508A - Industrial Control Panels; Current Edition, Including All Revisions.
L. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.
M. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition, 

Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, 
or other potential obstructions within the dedicated equipment spaces and working 
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors, 
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of 
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc. 
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
7. Coordinate the work with other trades to provide walls suitable for installation of flush-

mounted boxes where indicated.
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8. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work.

1.4 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution 

requirements.
C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.1 BOXES
A. General Requirements:

1. Do not use boxes and associated accessories for applications other than as permitted by 
NFPA 70 and product listing.

2. Provide all boxes, fittings, supports, and accessories required for a complete raceway 
system and to accommodate devices and equipment to be installed.

3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable 

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors 

terminate.
B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull 

Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise 

indicated or required; furnish with compatible weatherproof gasketed covers.
3. Use cast iron boxes or cast aluminum boxes where exposed galvanized steel rigid metal 

conduit or exposed intermediate metal conduit (IMC) is used.
4. Use nonmetallic boxes where exposed rigid PVC conduit is used.
5. Use suitable concrete type boxes where flush-mounted in concrete.
6. Use suitable masonry type boxes where flush-mounted in masonry walls.
7. Use raised covers suitable for the type of wall construction and device configuration where 

required.
8. Use shallow boxes where required by the type of wall construction.
9. Do not use "through-wall" boxes designed for access from both sides of wall.
10. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL 

514A.
11. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with UL 

514A; furnish with threaded hubs.
12. Nonmetallic Boxes:  Comply with NEMA OS 2, and list and label as complying with UL 

514C.
13. Boxes for Supporting Luminaires and Ceiling Fans:  Listed as suitable for the type and 

weight of load to be supported; furnished with fixture stud to accommodate mounting of 
luminaire where required.
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14. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do not use 
field-connected gangable boxes unless specifically indicated or permitted.

15. Minimum Box Size, Unless Otherwise Indicated:
a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by 1-

1/2 inch deep (100 by 38 mm) trade size.
b. Communications Systems Outlets:  Comply with Section 271000.
c. Ceiling Outlets:  4 inch octagonal or square by 1-1/2 inch deep (100 by 38 mm) trade 

size.
16. Wall Plates:  Comply with Section 262726.
17. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton Corporation:  
www.cooperindustries.com/#sle.

b. Hubbell Incorporated; RACO Products:  www.hubbell-rtb.com/#sle.
c. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.
d. Thomas & Betts Corporation:  www.tnb.com/#sle.

C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:
1. Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E, or UL 

508A.
2. NEMA 250 Environment Type, Unless Otherwise Indicated:

a. Indoor Clean, Dry Locations:  Type 1, painted steel.
b. Outdoor Locations:  Type 3R, painted steel.

3. Junction and Pull Boxes Larger Than 100 cubic inches:
a. Provide screw-cover or hinged-cover enclosures unless otherwise indicated.

4. Cabinets and Hinged-Cover Enclosures, Other Than Junction and Pull Boxes:
a. Provide lockable hinged covers, all locks keyed alike unless otherwise indicated.
b. Back Panels:  Painted steel, removable.
c. Terminal Blocks:  Provide voltage/current ratings and terminal quantity suitable for 

purpose indicated, with 25 percent spare terminal capacity.
5. Finish for Painted Steel Enclosures:  Manufacturer's standard grey unless otherwise 

indicated.
6. Manufacturers:

a. Cooper B-Line, a division of Eaton Corporation:  www.cooperindustries.com/#sle.
b. Hoffman, a brand of Pentair Technical Products:  www.hoffmanonline.com/#sle.
c. Hubbell Incorporated; Wiegmann Products:  www.hubbell-wiegmann.com/#sle.

D. Floor Boxes:
1. Description:  Floor boxes compatible with floor box service fittings provided in accordance 

with Section 262726; with partitions to separate multiple services; furnished with all 
components, adapters, and trims required for complete installation.

2. Use sheet-steel or cast iron floor boxes within slab above grade.
3. Metallic Floor Boxes:  Fully adjustable (with integral means for leveling adjustment prior to 

and after concrete pour).
4. Manufacturer:  Same as manufacturer of floor box service fittings.

E. Underground Boxes/Enclosures:
1. Description:  In-ground, open bottom boxes furnished with flush, non-skid covers with 

legend indicating type of service and stainless steel tamper resistant cover bolts.
2. Size:  As indicated on drawings.
3. Depth:  As required to extend below frost line to prevent frost upheaval, but not less than 

12 inches.
4. Provide logo on cover to indicate type of service.
5. Applications:
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a. Sidewalks and Landscaped Areas Subject Only to Occasional Nondeliberate 
Vehicular Traffic:  Use polymer concrete enclosures, with minimum SCTE 77, Tier 8 
load rating.

b. Parking Lots, in Areas Subject Only To Occasional Nondeliberate Vehicular Traffic:  
Use polymer concrete enclosures, with minimum SCTE 77, Tier 15 load rating.

c. Do not use polymer concrete enclosures in areas subject to deliberate vehicular 
traffic.

6. Polymer Concrete Underground Boxes/Enclosures:  Comply with SCTE 77.
a. Manufacturers:

1) Hubbell Incorporated; Quazite Products:  www.hubbellpowersystems.com/#sle.
2) Oldcastle Precast, Inc:  www.oldcastleprecast.com/#sle.

b. Combination fiberglass/polymer concrete boxes/enclosures are acceptable.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install boxes in accordance with NECA 1 (general workmanship) and, where applicable, NECA 

130, including mounting heights specified in those standards where mounting heights are not 
indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70.

D. Provide separate boxes for emergency power and normal power systems.
E. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
F. Flush-mount boxes in finished areas unless specifically indicated to be surface-mounted.
G. Unless otherwise indicated, boxes may be surface-mounted where exposed conduits are 

indicated or permitted.
H. Box Locations:

1. Locate boxes to be accessible. Provide access panels in accordance with Section 083100 
as required where approved by the Architect.

2. Unless dimensioned, box locations indicated are approximate.
3. Locate boxes as required for devices installed under other sections or by others.

a. Switches, Receptacles, and Other Wiring Devices:  Comply with Section 262726.
b. Communications Systems Outlets:  Comply with Section 271000.

4. Locate boxes so that wall plates do not span different building finishes.
5. Locate boxes so that wall plates do not cross masonry joints.
6. Unless otherwise indicated, where multiple outlet boxes are installed at the same location 

at different mounting heights, install along a common vertical center line.
7. Do not install flush-mounted boxes on opposite sides of walls back-to-back. Provide 

minimum 6 inches horizontal separation unless otherwise indicated.
8. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of walls 

back-to-back; provide minimum 24 inches horizontal separation.
9. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required fire 

resistance will not be reduced.

http://www.scte.org/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://www.necanet.org/store/products/index.cfm/NECA%20130-10
http://www.necanet.org/store/products/index.cfm/NECA%20130-10
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

BOXES FOR ELECTRICAL SYSTEMS 26 05 33.16 - 5 of 6

a. Do not install flush-mounted boxes on opposite sides of walls back-to-back; provide 
minimum 24 inches separation where wall is constructed with individual 
noncommunicating stud cavities or protect both boxes with listed putty pads.

b. Do not install flush-mounted boxes with area larger than 16 square inches or such 
that the total aggregate area of openings exceeds 100 square inches for any 100 
square feet of wall area.

10. Locate junction and pull boxes as indicated, as required to facilitate installation of 
conductors, and to limit conduit length and/or number of bends between pulling points in 
accordance with Section 260533.13.

11. Locate junction and pull boxes in the following areas, unless otherwise indicated or 
approved by the Architect:
a. Concealed above accessible suspended ceilings.
b. Within joists in areas with no ceiling.
c. Electrical rooms.
d. Mechanical equipment rooms.

I. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 260529 using 

suitable supports and methods approved by the authority having jurisdiction.
2. Provide independent support from building structure except for cast metal boxes (other 

than boxes used for fixture support) supported by threaded conduit connections in 
accordance with NFPA 70. Do not provide support from piping, ductwork, or other 
systems.

3. Installation Above Suspended Ceilings:  Do not provide support from ceiling grid or ceiling 
support system.

4. Use far-side support to secure flush-mounted boxes supported from single stud in hollow 
stud walls. Repair or replace supports for boxes that permit excessive movement.

J. Install boxes plumb and level.
K. Flush-Mounted Boxes:

1. Install boxes in noncombustible materials such as concrete, tile, gypsum, plaster, etc. so 
that front edge of box or associated raised cover is not set back from finished surface 
more than 1/4 inch or does not project beyond finished surface.

2. Install boxes in combustible materials such as wood so that front edge of box or 
associated raised cover is flush with finished surface.

3. Repair rough openings around boxes in noncombustible materials such as concrete, tile, 
gypsum, plaster, etc. so that there are no gaps or open spaces greater than 1/8 inch at the 
edge of the box.

L. Install boxes as required to preserve insulation integrity.
M. Metallic Floor Boxes:  Install box level at the proper elevation to be flush with finished floor.
N. Underground Boxes/Enclosures:

1. Install enclosure on gravel base, minimum 6 inches deep.
2. Flush-mount enclosures located in concrete or paved areas.
3. Mount enclosures located in landscaped areas with top at 1 inch above finished grade.
4. Install additional bracing inside enclosures in accordance with manufacturer's instructions 

to minimize box sidewall deflections during backfilling. Backfill with cover bolted in place.
O. Install permanent barrier between ganged wiring devices when voltage between adjacent 

devices exceeds 300 V.
P. Install firestopping to preserve fire resistance rating of partitions and other elements, using 

materials and methods specified in Section 078400.
Q. Close unused box openings.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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R. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment 
installed or designated for future use.

S. Provide grounding and bonding in accordance with Section 260526.
T. Identify boxes in accordance with Section 260553.

3.3 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.4 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until 

ready for installation of conductors.

END OF SECTION 26 05 33.16
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SECTION 260533.23 - SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Surface raceway systems.
B. Wireways.

1.2 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, Including All 

Applicable Amendments and Supplements.
C. UL 5 - Surface Metal Raceways and Fittings; Current Edition, Including All Revisions.
D. UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of raceways with millwork, furniture, equipment, etc. installed under other 
sections or by others.

2. Coordinate rough-in locations of outlet boxes provided under Section 260533.16 and conduit provided 
under Section 260533.13 as required for installation of raceways provided under this section.

3. Verify minimum sizes of raceways with the actual conductors and components to be installed.
4. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain direction before 

proceeding with work.
B. Sequencing:

1. Do not install raceways until final surface finishes and painting are complete.
2. Do not begin installation of conductors and cables until installation of raceways is complete between outlet, 

junction and splicing points.

1.4 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets including dimensions, knockout 

sizes and locations, materials, fabrication details, finishes, service condition requirements, and accessories.
1. Surface Raceway Systems:  Include information on fill capacities for conductors and cables.

B. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by product testing 
agency.  Include instructions for storage, handling, protection, examination, preparation, and installation of 
product.

1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with 

minimum three years documented experience.
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D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally Recognized 
Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

PART 2  PRODUCTS

2.1 RACEWAY REQUIREMENTS
A. Provide all components, fittings, supports, and accessories required for a complete raceway system.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Do not use raceways for applications other than as permitted by NFPA 70 and product listing.

2.2 SURFACE RACEWAY SYSTEMS
A. Manufacturers:

1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. MonoSystems, Inc:  www.monosystems.com/#sle.
3. Wiremold, a brand of Legrand North America, Inc:  www.legrand.us/#sle.

B. Surface Metal Raceways:  Listed and labeled as complying with UL 5.

2.3 WIREWAYS
A. Description:  Lay-in wireways and wiring troughs with removable covers; listed and labeled as complying with UL 

870.
B. Wireway Type, Unless Otherwise Indicated:
C. Where wireway size is not indicated, size to comply with NFPA 70 but not less than applicable minimum size 

requirements specified.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that outlet boxes and conduit terminations are installed in proper locations and are properly sized in 

accordance with NFPA 70 to accommodate raceways.
C. Verify that mounting surfaces are ready to receive raceways and that final surface finishes are complete, 

including painting.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Install raceways plumb and level.
D. Arrange wireways and associated raceway connections to comply with NFPA 70, including but not limited to 

requirements for deflected conductors and wireways used as pullboxes. Increase size of wireway where 
necessary.

E. Secure and support raceways in accordance with Section 260529 at intervals complying with NFPA 70 and 
manufacturer's requirements.

F. Close unused raceway openings.
G. Provide grounding and bonding in accordance with Section 260526.
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3.3 FIELD QUALITY CONTROL
A. Inspect raceways for damage and defects.
B. Correct wiring deficiencies and replace damaged or defective raceways.

3.4 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original factory finish.

3.5 PROTECTION
A. Protect installed raceways from subsequent construction operations.

END OF SECTION 26 05 33.23
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Underground warning tape.
E. Warning signs and labels.

1.2 REFERENCE STANDARDS
A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 70E - Standard for Electrical Safety in the Workplace; 2015.
E. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to 
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until 

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are complete.

1.4 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each product.

1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

1.6 FIELD CONDITIONS
A. Do not install adhesive products when ambient temperature is lower than recommended by 

manufacturer.

PART 2  PRODUCTS

2.1 IDENTIFICATION REQUIREMENTS
A. Identification for Equipment:

1. Use identification nameplate to identify each piece of electrical distribution and control 
equipment and associated sections, compartments, and components.
a. Panelboards:

1) Identify ampere rating.
2) Identify voltage and phase.
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3) Identify power source and circuit number. Include location when not within sight of 
equipment.

4) Identify main overcurrent protective device. Use identification label for panelboards 
with a door. For power distribution panelboards without a door, use identification 
nameplate.

5) Use typewritten circuit directory to identify load(s) served for panelboards with a 
door. Identify spares and spaces using pencil.

6) For power panelboards without a door, use identification nameplate to identify 
load(s) served for each branch device. Do not identify spares and spaces.

2. Use identification nameplate to identify disconnect location for equipment with remote 
disconnecting means.

3. Use identification label or handwritten text using indelible marker on inside of door at each 
fused switch to identify required NEMA fuse class and size.

4. Use identification label to identify overcurrent protective devices for branch circuits serving 
fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

5. Available Fault Current Documentation:  Use identification label to identify the available fault 
current and date calculations were performed at locations requiring documentation by NFPA 
70, including but not limited to the following.
a. Service equipment.
b. Industrial control panels.
c. Motor control centers.
d. Elevator control panels.
e. Industrial machinery.

6. Use warning signs to identify electrical hazards for entrances to all rooms and other guarded 
locations that contain exposed live parts operating at 600 V nominal or less with the word 
message "DANGER; Electrical hazard; Authorized personnel only" or approved equivalent.

7. Use warning labels, identification nameplates, or identification labels to identify electrical 
hazards for equipment where multiple power sources are present with the word message 
"DANGER; Hazardous voltage; Multiple power sources may be present; Disconnect all 
electric power including remote disconnects before servicing" or approved equivalent.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 260519.
2. Identification for Communications Conductors and Cables:  Comply with Section 271000.
3. Use identification nameplate or identification label to identify color code for ungrounded and 

grounded power conductors inside door or enclosure at each piece of feeder or branch-
circuit distribution equipment when premises has feeders or branch circuits served by more 
than one nominal voltage system.

4. Use wire and cable markers to identify circuit number or other designation indicated for 
power, control, and instrumentation conductors and cables at the following locations:
a. At each source and load connection.
b. Within boxes when more than one circuit is present.
c. Within equipment enclosures when conductors and cables enter or leave the enclosure.

5. Use wire and cable markers to identify connected grounding electrode system components 
for grounding electrode conductors.

C. Identification for Boxes:
1. Use identification labels or handwritten text using indelible marker to identify circuits 

enclosed.
a. For exposed boxes in public areas, use only identification labels.

D. Identification for Luminaires:
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1. Use permanent red dot on luminaire frame to identify luminaires connected to emergency 
power system.

2.2 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1. Manufacturers:
a. Brimar Industries, Inc:  www.brimar.com/#sle.
b. Kolbi Pipe Marker Co:  www.kolbipipemarkers.com/#sle.
c. Seton Identification Products:  www.seton.com/#sle.

2. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.
b. Outdoor Locations:  Use plastic, stainless steel, or aluminum nameplates suitable for 

exterior use.
3. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically non-conductive 

phenolic with beveled edges; minimum thickness of 1/16 inch; engraved text.
a. Exception:  Provide minimum thickness of 1/8 inch when any dimension is greater than 

4 inches.
4. Stainless Steel Nameplates:  Minimum thickness of 1/32 inch; engraved or laser-etched text.
5. Aluminum Nameplates:  Anodized; minimum thickness of 1/32 inch; engraved or laser-

etched text.
6. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch 

high; Four, located at corners for larger sizes.
B. Identification Labels:

1. Manufacturers:
a. Brady Corporation:  www.bradyid.com/#sle.
b. Brother International Corporation:  www.brother-usa.com/#sle.
c. Panduit Corp:  www.panduit.com/#sle.

2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and 
abrasion resistant.

3. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless 
otherwise indicated.

C. Format for Equipment Identification:
1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:

a. System designation where applicable:
1) Emergency Power System:  Identify with text "EMERGENCY".
2) Fire Alarm System:  Identify with text "FIRE ALARM".

b. Equipment designation or other approved description.
c. Other information as indicated.

3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. System Designation:  1 inch.
b. Equipment Designation:  1/2 inch.
c. Other Information:  1/4 inch.
d. Exception:  Provide minimum text height of 1 inch for equipment located more than 10 

feet above floor or working platform.
5. Color:

a. Normal Power System:  White text on black background.
b. Emergency Power System:  White text on red background.
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c. Fire Alarm System:  White text on red background.
D. Format for General Information and Operating Instructions:

1. Minimum Size:  1 inch by 2.5 inches.
2. Legend:  Include information or instructions indicated or as required for proper and safe 

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/4 inch.
5. Color:  Black text on white background unless otherwise indicated.

a. Exceptions:
1) Provide white text on red background for general information or operational 

instructions for emergency systems.
2) Provide white text on red background for general information or operational 

instructions for fire alarm systems.
E. Format for Caution and Warning Messages:

1. Minimum Size:  2 inches by 4 inches.
2. Legend:  Include information or instructions indicated or as required for proper and safe 

operation and maintenance.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  1/2 inch.
5. Color:  Black text on yellow background unless otherwise indicated.

F. Format for Receptacle Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Power source and circuit number or other designation indicated.

a. Include voltage and phase for other than 120 V, single phase circuits.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

G. Format for Control Device Identification:
1. Minimum Size:  3/8 inch by 1.5 inches.
2. Legend:  Load controlled or other designation indicated.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:  3/16 inch.
5. Color:  Black text on clear background.

2.3 WIRE AND CABLE MARKERS
A. Manufacturers:

1. Brady Corporation:  www.bradyid.com/#sle.
2. HellermannTyton:  www.hellermanntyton.com/#sle.
3. Panduit Corp:  www.panduit.com/#sle.

B. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth, wrap-around self-
adhesive vinyl self-laminating, heat-shrink sleeve, plastic sleeve, plastic clip-on, or vinyl split 
sleeve type markers suitable for the conductor or cable to be identified.

C. Markers for Conductor and Cable Bundles:  Use plastic marker tags secured by nylon cable ties.
D. Legend:  Power source and circuit number or other designation indicated.
E. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise indicated.
F. Minimum Text Height:  1/8 inch.
G. Color:  Black text on white background unless otherwise indicated.
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2.4 UNDERGROUND WARNING TAPE
A. Manufacturers:

1. Brady Corporation:  www.bradyid.com/#sle.
2. Brimar Industries, Inc:  www.brimar.com/#sle.
3. Seton Identification Products:  www.seton.com/#sle.

B. Materials:  Use non-detectable type polyethylene tape suitable for direct burial, unless otherwise 
indicated.

C. Non-detectable Type Tape:  6 inches wide, with minimum thickness of 4 mil.
D. Foil-backed Detectable Type Tape:  3 inches wide, with minimum thickness of 5 mil, unless 

otherwise required for proper detection.
E. Legend:  Type of service, continuously repeated over full length of tape.
F. Color:

1. Tape for Buried Power Lines:  Black text on red background.
2. Tape for Buried Communication, Alarm, and Signal Lines:  Black text on orange background.

2.5 WARNING SIGNS AND LABELS
A. Manufacturers:

1. Brimar Industries, Inc:  www.brimar.com/#sle.
2. Clarion Safety Systems, LLC:  www.clarionsafety.com/#sle.
3. Seton Identification Products:  www.seton.com/#sle.

B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
C. Warning Signs:

1. Materials:
a. Indoor Dry, Clean Locations:  Use factory pre-printed rigid plastic or self-adhesive vinyl 

signs.
b. Outdoor Locations:  Use factory pre-printed rigid aluminum signs.

2. Rigid Signs:  Provide four mounting holes at corners for mechanical fasteners.
3. Minimum Size:  7 by 10 inches unless otherwise indicated.

D. Warning Labels:
1. Materials:  Use factory pre-printed or machine-printed self-adhesive polyester or self-

adhesive vinyl labels; UV, chemical, water, heat, and abrasion resistant; produced using 
materials recognized to UL 969.

2. Machine-Printed Labels:  Use thermal transfer process printing machines and accessories 
recommended by label manufacturer.

3. Minimum Size:  2 by 4 inches unless otherwise indicated.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and 

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear 

access.
4. Elevated Equipment:  Legible from the floor or working platform.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20Z535.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI%20Z535.4
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5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Boxes:  Outside face of cover.
9. Conductors and Cables:  Legible from the point of access.
10. Devices:  Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior 

surfaces using self-adhesive backing or epoxy cement.
1. Do not use adhesives on exterior surfaces except where substrate cannot be penetrated.

E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or 
wrinkles and edges properly sealed.

F. Install underground warning tape above buried lines with one tape per trench at 3 inches below 
finished grade.

G. Secure rigid signs using stainless steel screws.
H. Mark all handwritten text, where permitted, to be neat and legible.

3.2 FIELD QUALITY CONTROL
A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of 

improper adhesion.
B. Install minimum of one arc flash label on each panel, panel section, switch, enclosed breaker, or 

other electrical equipment installed or incoporated into the Work.  On unit substation equipment, 
over-current devices 1000 amps and above, and distribution panels 800 amps and above, install 
minimum of two labels evenly spaced at probable access points.  Install up to ten (10) additional 
labels as required by the engineer.

END OF SECTION 26 05 53
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Occupancy sensors.

1.2 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of lighting control devices with millwork, furniture, equipment, etc. 
installed under other sections or by others.

2. Coordinate the placement of wall switch occupancy sensors with actual installed door swings.
3. Coordinate the placement of occupancy sensors with millwork, furniture, equipment or other 

potential obstructions to motion detection coverage installed under other sections or by others.
B. Sequencing:

1. Do not install lighting control devices until final surface finishes and painting are complete.

1.4 SUBMITTALS
A. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors, service 

condition requirements, and installed features.
B. Shop Drawings:

1. Occupancy Sensors:  Provide lighting plan indicating location, model number, and orientation of 
each occupancy sensor and associated system component.

C. Field Quality Control Reports.
D. Operation and Maintenance Data:  Include detailed information on device programming and setup.
E. Project Record Documents:  Record actual installed locations and settings for lighting control devices.

1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.

1.6 DELIVERY, STORAGE, AND PROTECTION
A. Store products in a clean, dry space in original manufacturer's packaging in accordance with 

manufacturer's written instructions until ready for installation.

1.7 FIELD CONDITIONS

1.8 WARRANTY
A. See Section 017800 - Closeout Submittals, for additional warranty requirements.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://www.necanet.org/store/products/index.cfm/NECA%20130-10
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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B. Provide five year manufacturer warranty for all occupancy sensors.

PART 2  PRODUCTS

2.1 LIGHTING CONTROL DEVICES -  GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless specifically indicated to be excluded, provide all required conduit, wiring, connectors, hardware, 

components, accessories, etc. as required for a complete operating system.

2.2 OCCUPANCY SENSORS
A. Manufacturers:

1. Hubbell Incorporated:  www.hubbell.com/#sle.
2. Sensor Switch Inc:  www.sensorswitch.com/#sle.
3. WattStopper:  www.wattstopper.com/#sle.

B. All Occupancy Sensors:
1. Description:  Factory-assembled commercial specification grade devices for indoor use capable of 

sensing both major motion, such as walking, and minor motion, such as small desktop level 
movements, according to published coverage areas, for automatic control of load indicated.

2. Sensor Technology:
a. Passive Infrared (PIR) Occupancy Sensors:  Designed to detect occupancy by sensing 

movement of thermal energy between zones.
b. Ultrasonic Occupancy Sensors:  Designed to detect occupancy by sensing frequency shifts in 

emitted and reflected inaudible sound waves.
c. Passive Infrared/Ultrasonic Dual Technology Occupancy Sensors:  Designed to detect 

occupancy using a combination of both passive infrared and ultrasonic technologies.
d. Passive Infrared/Acoustic Dual Technology Occupancy Sensors:  Designed to detect 

occupancy using a combination of both passive infrared and audible sound sensing 
technologies.

3. Provide LED to visually indicate motion detection with separate color LEDs for each sensor type in 
dual technology units.

4. Operation:  Unless otherwise indicated, occupancy sensor to turn load on when occupant presence 
is detected and to turn load off when no occupant presence is detected during an adjustable turn-off 
delay time interval.

5. Dual Technology Occupancy Sensors:  Field configurable turn-on and hold-on activation with 
settings for activation by either or both sensing technologies.

6. Passive Infrared Lens Field of View:  Field customizable by addition of factory masking material, 
adjustment of integral blinders, or similar means to block motion detection in selected areas.

7. Turn-Off Delay:  Field adjustable, with time delay settings up to 30 minutes.
8. Sensitivity:  Field adjustable.
9. Adaptive Technology:  Field selectable; capable of self-adjusting sensitivity and time delay 

according to conditions.
10. Compatibility (Non-Dimming Sensors):  Suitable for controlling incandescent lighting, low-voltage 

lighting with electronic and magnetic transformers, fluorescent lighting with electronic and magnetic 
ballasts, and fractional motor loads, with no minimum load requirements.

11. Load Rating for Line Voltage Occupancy Sensors:  As required to control the load indicated on 
drawings.

C. Wall Switch Occupancy Sensors:
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1. All Wall Switch Occupancy Sensors:
a. Description:  Occupancy sensors designed for installation in standard wall box at standard wall 

switch mounting height with a field of view of 180 degrees, integrated manual control capability, 
and no leakage current to load in off mode.

b. Unless otherwise indicated or required to control the load indicated on drawings, provide line 
voltage units with self-contained relay.

c. Where indicated, provide two-circuit units for control of two separate lighting loads, with 
separate manual controls and separately programmable operation for each load.

d. Operation:  Operates only as vacancy sensor (manual-on/automatic-off) in accordance with 
California Title 24 requirements.

e. Manual-Off Override Control:  When used to turn off load while in automatic-on mode, unit to 
revert back to automatic mode after no occupant presence is detected during the delayed-off 
time interval.

D. Ceiling Mounted Occupancy Sensors:
1. All Ceiling Mounted Occupancy Sensors:

a. Description:  Low profile occupancy sensors designed for ceiling installation.
b. Unless otherwise indicated or required to control the load indicated on drawings, provide low 

voltage units, for use with separate compatible accessory power packs.
c. Provide field selectable setting for disabling LED motion detector visual indicator.
d. Occupancy sensor to be field selectable as either manual-on/automatic-off or automatic on/off.
e. Finish:  White unless otherwise indicated.

E. Power Packs for Low Voltage Occupancy Sensors:
1. Description:  Plenum rated, self-contained low voltage class 2 transformer and relay compatible with 

specified low voltage occupancy sensors for switching of line voltage loads.
2. Provide quantity and configuration of power and slave packs with all associated wiring and 

accessories as required to control the load indicated on drawings.
3. Input Supply Voltage:  Dual rated for 120/277 V ac.
4. Load Rating:  As required to control the load indicated on drawings.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are properly 

sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that openings for outlet boxes are neatly cut and will be completely covered by devices or wall 

plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to lighting 

control devices.
F. Verify that the service voltage and ratings of lighting control devices are appropriate for the service voltage 

and load requirements at the location to be installed.
G. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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3.3 INSTALLATION
A. Install lighting control devices in accordance with NECA 1 (general workmanship) and, where applicable, 

NECA 130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for installation of 

lighting control devices provided under this section.
1. Mounting Heights:  Unless otherwise indicated, as follows:

a. Wall Switch Occupancy Sensors:  48 inches above finished floor.
2. Orient outlet boxes for vertical installation of lighting control devices unless otherwise indicated.
3. Locate wall switch occupancy sensors on strike side of door with edge of wall plate 3 inches from 

edge of door frame. Where locations are indicated otherwise, notify Engineer to obtain direction prior 
to proceeding with work.

C. Install lighting control devices in accordance with manufacturer's instructions.
D. Unless otherwise indicated, connect lighting control device grounding terminal or conductor to branch 

circuit equipment grounding conductor and to outlet box with bonding jumper.
E. Install lighting control devices plumb and level, and held securely in place.
F. Where required and not furnished with lighting control device, provide wall plate in accordance with 

Section 262726.
G. Provide required supports in accordance with Section 260529.
H. Where applicable, install lighting control devices and associated wall plates to fit completely flush to 

mounting surface with no gaps and rough opening completely covered without strain on wall plate. Repair 
or reinstall improperly installed outlet boxes or improperly sized rough openings. Do not use oversized 
wall plates in lieu of meeting this requirement.

I. Occupancy Sensor Locations:
1. Location Adjustments:  Locations indicated are diagrammatic and only intended to indicate which 

rooms or areas require devices. Provide quantity and locations as required for complete coverage of 
respective room or area based on manufacturer's recommendations for installed devices.

2. Locate ultrasonic and dual technology passive infrared/ultrasonic occupancy sensors a minimum of 
4 feet from air supply ducts or other sources of heavy air flow and as per manufacturer's 
recommendations, in order to minimize false triggers.

J. Unless otherwise indicated, install power packs for lighting control devices above accessible ceiling or 
above access panel in inaccessible ceiling near the sensor location.

K. Where indicated, install separate compatible wall switches for manual control interface with lighting control 
devices or associated power packs.

L. Unless otherwise indicated, install switches on load side of power packs so that switch does not turn off 
power pack.

3.4 FIELD QUALITY CONTROL
A. Inspect each lighting control device for damage and defects.
B. Test occupancy sensors to verify proper operation, including time delays and ambient light thresholds 

where applicable. Verify optimal coverage for entire room or area. Record test results in written report to 
be included with submittals.

C. Correct wiring deficiencies and replace damaged or defective lighting control devices.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://www.necanet.org/store/products/index.cfm/NECA%20130-10


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

LIGHTING CONTROL DEVICES 26 09 23 - 5 of 6

3.5 ADJUSTING
A. Adjust devices and wall plates to be flush and level.
B. Adjust occupancy sensor settings to minimize undesired activations while optimizing energy savings, and 

to achieve desired function as indicated or as directed by Engineer.
C. Where indicated or as directed by Architect, install factory masking material or adjust integral blinders on 

passive infrared (PIR) and dual technology occupancy sensor lenses to block undesired motion detection.

3.6 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match original 

factory finish.

3.7 COMMISSIONING
A. See Section 019113 - General Commissioning Requirements for commissioning requirements.

3.8 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate proper operation of lighting control devices to Engineer, and correct 

deficiencies or make adjustments as directed.

END OF SECTION 26 09 23
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SECTION 262416 - PANELBOARDS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Power distribution panelboards.
B. Lighting and appliance panelboards.
C. Overcurrent protective devices for panelboards.

1.2 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NECA 407 - Standard for Installing and Maintaining Panelboards; 2009.
C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
D. NEMA PB 1 - Panelboards; 2011.
E. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of Panelboards 

Rated 600 Volts or Less; 2013.
F. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 2013.
G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.
H. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition, Including 

All Revisions.
I. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, Including All 

Revisions.
J. UL 67 - Panelboards; Current Edition, Including All Revisions.
K. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures; Current 

Edition, Including All Revisions.
L. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.
M. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.
N. UL 1699 - Arc-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment, or other 
potential obstructions within the dedicated equipment spaces and working clearances for electrical 
equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance requirements of 
the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of flush-mounted 
panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the conductors to be 
installed.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain direction before 
proceeding with work.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20407
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20PB%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI/NEMA%20PB%201.1
http://www.netaworld.org/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2050
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2050E
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2067
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20489
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20869A
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201699
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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1.4 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for panelboards, 

enclosures, overcurrent protective devices, and other installed components and accessories.
B. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity, overcurrent 

protective device arrangement and sizes, short circuit current ratings, conduit entry locations, conductor 
terminal information, and installed features and accessories.
1. Include dimensioned plan and elevation views of panelboards and adjacent equipment with all 

required clearances indicated.
2. Include wiring diagrams showing all factory and field connections.
3. Clearly indicate whether proposed short circuit current ratings are fully rated or, where acceptable, 

series rated systems.
C. Source Quality Control Test Reports:  Include reports for tests designated in NEMA PB 1 as design tests.
D. Field Quality Control Test Reports.
E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use stipulated by 

product testing agency.  Include instructions for storage, handling, protection, examination, preparation, 
and installation of product.

F. Project Record Documents:  Record actual installed locations of panelboards and actual installed circuiting 
arrangements.

G. Maintenance Data:  Include information on replacement parts and recommended maintenance procedures 
and intervals.

H. Maintenance Materials:   Furnish the following for Nanuet Union Free School District's use in maintenance 
of project.
1. See Section 016000 - Product Requirements, for additional provisions.
2. Panelboard Keys:  Two of each different key.

1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section 

with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally 

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions and NECA 

407.
B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy 

plastic cover to protect units from dirt, water, construction debris, and traffic.
C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to panelboard 

internal components, enclosure, and finish.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20PB%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20407
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20407


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

PANELBOARDS 26 24 16 - 3 of 8

1.7 FIELD CONDITIONS
A. Maintain ambient temperature within the following limits during and after installation of panelboards:

1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
2. Panelboards Containing Fusible Switches:  Between -22 degrees F and 104 degrees F.

PART 2  PRODUCTS

2.1 MANUFACTURERS
A. Eaton Corporation:  www.eaton.com/#sle.
B. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.
C. Siemens Industry, Inc:  www.usa.siemens.com/#sle.
D. Source Limitations:  Furnish panelboards and associated components produced by the same manufacturer 

as the other electrical distribution equipment used for this project and obtained from a single supplier.

2.2 PANELBOARDS - GENERAL REQUIREMENTS
A. Provide products listed, classified, and labeled as suitable for the purpose intended.
B. Unless otherwise indicated, provide products suitable for continuous operation under the following service 

conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:

a. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
b. Panelboards Containing Fusible Switches:  Between -22 degrees F and 104 degrees F.

C. Short Circuit Current Rating:
1. Provide panelboards with listed short circuit current rating not less than the available fault current at 

the installed location as indicated on the drawings.
D. Panelboards Used for Service Entrance:  Listed and labeled as suitable for use as service equipment 

according to UL 869A.
E. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation.
F. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
G. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus, with a suitable lug for each feeder or branch circuit requiring a neutral 
connection.

2. Provide solidly bonded equipment ground bus in each panelboard, with a suitable lug for each feeder 
and branch circuit equipment grounding conductor.

3. Provide separate isolated/insulated ground bus where indicated.
H. Conductor Terminations:  Suitable for use with the conductors to be installed.
I. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 
installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Boxes:  Galvanized steel unless otherwise indicated.
a. Provide wiring gutters sized to accommodate the conductors to be installed.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20869A
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2067
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2050
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2050E
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
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b. Increase gutter space as required where sub-feed lugs, feed-through lugs, gutter taps, or 
oversized lugs are provided.

c. Provide removable end walls for NEMA Type 1 enclosures.
d. Provide painted steel boxes for surface-mounted panelboards where exposed to public view, 

finish to match fronts.
3. Fronts:

a. Fronts for Surface-Mounted Enclosures:  Same dimensions as boxes.
b. Fronts for Flush-Mounted Enclosures:  Overlap boxes on all sides to conceal rough opening.
c. Finish for Painted Steel Fronts:  Manufacturer's standard grey unless otherwise indicated.

4. Lockable Doors:  All locks keyed alike unless otherwise indicated.
J. Future Provisions:  Prepare all unused spaces for future installation of devices including bussing, 

connectors, mounting hardware and all other required provisions.
K. Multi-Section Panelboards:  Provide enclosures of the same height, with feed-through lugs or sub-feed lugs 

and feeders as indicated or as required to interconnect sections.
L. Load centers are not acceptable.

2.3 LIGHTING AND APPLIANCE PANELBOARDS
A. Description:  Panelboards complying with NEMA PB 1, lighting and appliance branch circuit type, circuit 

breaker type, and listed and labeled as complying with UL 67; ratings, configurations and features as 
indicated on the drawings.

B. Conductor Terminations:
1. Main and Neutral Lug Material:  Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type:  Mechanical.

C. Bussing:
1. Phase Bus Connections:  Arranged for sequential phasing of overcurrent protective devices.
2. Phase and Neutral Bus Material:  Copper.
3. Ground Bus Material:  Copper.

D. Circuit Breakers:  Thermal magnetic bolt-on type.
E. Enclosures:

1. Provide surface-mounted or flush-mounted enclosures.
2. Fronts:  Provide lockable hinged door with concealed hinges for access to overcurrent protective 

device handles without exposing live parts.
3. Fronts:  Provide door-in-door trim with hinged cover for access to load terminals and wiring gutters, 

and separate lockable hinged door with concealed hinges for access to overcurrent protective device 
handles without exposing live parts.

4. Provide clear plastic circuit directory holder mounted on inside of door.

2.4 OVERCURRENT PROTECTIVE DEVICES
A. Molded Case Circuit Breakers:

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit breakers 
listed and labeled as complying with UL 489; ratings, configurations, and features as indicated on the 
drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short circuit current 

rating indicated, but not less than:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20PB%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2067
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20489


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

PANELBOARDS 26 24 16 - 5 of 8

2) 14,000 rms symmetrical amperes at 480 VAC.
b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the short 

circuit current rating indicated.
3. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

4. Thermal Magnetic Circuit Breakers:  For each pole, furnish thermal inverse time tripping element for 
overload protection and magnetic instantaneous tripping element for short circuit protection.

5. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.
6. Provide the following circuit breaker types where indicated:

a. Ground Fault Circuit Interrupter (GFCI) Circuit Breakers:  Listed as complying with UL 943, class 
A for protection of personnel.

b. Ground Fault Equipment Protection Circuit Breakers:  Designed to trip at 30 mA for protection of 
equipment.

c. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Combination type listed as complying with 
UL 1699.

7. Provide listed switching duty rated circuit breakers with SWD marking for all branch circuits serving 
fluorescent lighting.

8. Do not use tandem circuit breakers.
9. Do not use handle ties in lieu of multi-pole circuit breakers.
10. Provide multi-pole circuit breakers for multi-wire branch circuits as required by NFPA 70.
11. Provide the following features and accessories where indicated or where required to complete 

installation:
a. Shunt Trip:  Provide coil voltage as required for connection to indicated trip actuator.
b. Handle Pad-Lock Provision:  For locking circuit breaker handle in OFF position.

2.5 SOURCE QUALITY CONTROL
A. Factory test panelboards according to NEMA PB 1.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that the ratings and configurations of the panelboards and associated components are consistent 

with the indicated requirements.
C. Verify that mounting surfaces are ready to receive panelboards.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Install products in accordance with manufacturer's instructions.
C. Install panelboards in accordance with NECA 407 and NEMA PB 1.1.
D. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and 

NFPA 70.
E. Provide required support and attachment in accordance with Section 260529.
F. Install panelboards plumb.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201699
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20PB%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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G. Install flush-mounted panelboards so that trims fit completely flush to wall with no gaps and rough opening 
completely covered.

H. Mount panelboards such that the highest position of any operating handle for circuit breakers or switches 
does not exceed 79 inches above the floor or working platform.

I. Provide minimum of six spare 1 inch trade size conduits out of each flush-mounted panelboard stubbed into 
accessible space above ceiling.

J. Provide grounding and bonding in accordance with Section 260526.
1. Terminate branch circuit equipment grounding conductors on solidly bonded equipment ground bus 

only. Do not terminate on isolated/insulated ground bus.
2. Terminate branch circuit isolated grounding conductors on isolated/insulated ground bus only. Do not 

terminate on solidly bonded equipment ground bus.
K. Install all field-installed branch devices, components, and accessories.
L. Where accessories are not self-powered, provide control power source as indicated or as required to 

complete installation.
M. Multi-Wire Branch Circuits:  Group grounded and ungrounded conductors together in the panelboard as 

required by NFPA 70.
N. Provide filler plates to cover unused spaces in panelboards.
O. Provide circuit breaker lock-on devices to prevent unauthorized personnel from de-energizing essential 

loads.
1. Emergency and night lighting circuits.
2. Fire detection and alarm circuits.
3. Communications equipment circuits.
4. Intrusion detection and access control system circuits.
5. Video surveillance system circuits.

P. Identify panelboards in accordance with Section 260553.

3.3 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Molded Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section 7.6.1.1 for all 

main circuit breakers and circuit breakers larger than 100 amperes. Tests listed as optional are not 
required, except for the following:
1. Perform insulation-resistance tests on all control wiring with respect to ground.
2. Test functions of the trip unit by means of secondary injection.

C. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as required by 
NFPA 70.
1. Perform inspections and tests listed in NETA ATS, Section 7.14. The insulation-resistance test on 

control wiring listed as optional is required.
D. Test GFCI circuit breakers to verify proper operation.
E. Test AFCI circuit breakers to verify proper operation.
F. Test shunt trips to verify proper operation.
G. Procure services of a qualified manufacturer's representative to observe installation and assist in 

inspection, testing, and adjusting. Include manufacturer's reports with field quality control submittals.
H. Correct deficiencies and replace damaged or defective panelboards or associated components.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://www.netaworld.org/
http://www.netaworld.org/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://www.netaworld.org/
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3.4 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.
B. Adjust alignment of panelboard fronts.
C. Load Balancing:  For each panelboard, rearrange circuits such that the difference between each measured 

steady state phase load does not exceed 20 percent and adjust circuit directories accordingly.  Maintain 
proper phasing for multi-wire branch circuits.

3.5 CLEANING
A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's 

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION 26 24 16
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SECTION 262421 - CIRCUIT BREAKERS FOR EXISTING PANELBOARDS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Circuit Breakers.

1.2 REFERENCES
A. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

1.3 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for circuit 

breakers, enclosures, and other installed components and accessories

PART 2  PRODUCTS

2.1 MANUFACTURERS
A. Match existing circuit breaker manufacturer.

2.2 CIRCUIT BREAKERS
A. Match existing make and model.
B. Compatible with existing panelboard.
C. Trip rating and number of poles as indicated on drawings.

2.3 ACCESSORIES
A. As required to complete installation:

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install circuit breakers in existing panelboard(s) as indicated on drawings.
C. Provide updated typewritten circuit directory reflecting each branch circuit load.

3.2 FIELD QUALITY CONTROL
A. Perform field inspection and testing in accordance with Section 01400.

3.3 ADJUSTING
A. Measure steady state load currents at each panelboard feeder; rearrange circuits in the 

panelboard to balance the phase loads to within 10 percent of each other.  Maintain proper 
phasing for multi-wire branch circuits.

END OF SECTION 26 24 21
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SECTION 262726 - WIRING DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Wall switches.
B. Receptacles.
C. Wall plates.

1.2 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NEMA WD 1 - General Color Requirements for Wiring Devices; 1999 (R 2010).
D. NEMA WD 6 - Wiring Devices - Dimensional Specifications; 2012.
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
F. UL 20 - General-Use Snap Switches; Current Edition, Including All Revisions.
G. UL 498 - Attachment Plugs and Receptacles; Current Edition, Including All Revisions.
H. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All 

Revisions.
I. UL 943 - Ground-Fault Circuit-Interrupters; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the placement of outlet boxes with millwork, furniture, equipment, etc. installed 
under other sections or by others.

2. Coordinate wiring device ratings and configurations with the electrical requirements of actual 
equipment to be installed.

3. Coordinate the placement of outlet boxes for wall switches with actual installed door swings.
4. Coordinate the installation and preparation of uneven surfaces, such as split face block, to 

provide suitable surface for installation of wiring devices.
5. Coordinate the core drilling of holes for poke-through assemblies with the work covered 

under other sections.
6. Notify Engineer of any conflicts or deviations from Contract Documents to obtain direction 

prior to proceeding with work.
B. Sequencing:

1. Do not install wiring devices until final surface finishes and painting are complete.

1.4 SUBMITTALS
A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and 

configurations.
B. Field Quality Control Test Reports.
C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 

stipulated by product testing agency. Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.

D. Project Record Documents:  Record actual installed locations of wiring devices.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://www.necanet.org/store/products/index.cfm/NECA%20130-10
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20WD%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI/NEMA%20WD%206
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2020
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20514D
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
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1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 

this section with minimum three years documented experience.
C. Products:  Listed, classified, and labeled as suitable for the purpose intended.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally 

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.6 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS

2.1 WIRING DEVICE APPLICATIONS
A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. For single receptacles installed on an individual branch circuit, provide receptacle with ampere 

rating not less than that of the branch circuit.
C. Provide weather resistant GFCI receptacles with specified weatherproof covers for receptacles 

installed outdoors or in damp or wet locations.
D. Provide tamper resistant receptacles for receptacles installed in dwelling units.
E. Provide GFCI protection for receptacles installed within 6 feet of sinks.
F. Provide GFCI protection for receptacles installed in kitchens.
G. Provide GFCI protection for receptacles serving electric drinking fountains.
H. Unless noted otherwise, do not use combination switch/receptacle devices.

2.2 WIRING DEVICE FINISHES
A. Provide wiring device finishes as described below unless otherwise indicated.
B. Wiring Devices, Unless Otherwise Indicated:  White with white nylon wall plate.
C. Wiring Devices Installed in Finished Spaces:  White with white nylon wall plate.
D. Wiring Devices Installed in Unfinished Spaces:  Black with galvanized steel wall plate.
E. Wiring Devices Installed in Wet or Damp Locations:  White with specified weatherproof cover.

2.3 WALL SWITCHES
A. Manufacturers:

1. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
2. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.

B. Wall Switches - General Requirements:  AC only, quiet operating, general-use snap switches with 
silver alloy contacts, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with 
UL 20; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring and screw actuated binding clamp for 

back wiring with separate ground terminal screw.
C. Standard Wall Switches:  Industrial specification grade, 20 A, 120/277 V with standard toggle 

type switch actuator and maintained contacts; single pole single throw, double pole single throw, 
three way, or four way as indicated on the drawings.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20WD%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI/NEMA%20WD%206
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2020
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2.4 RECEPTACLES
A. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA 

WD 6, and listed as complying with UL 498; types as indicated on the drawings.
1. Wiring Provisions:  Terminal screws for side wiring with separate ground terminal screw.
2. NEMA configurations specified are according to NEMA WD 6.

B. Convenience Receptacles:
1. Standard Convenience Receptacles:  Commercial specification grade, 20A, 125V, NEMA 5-

20R; single or duplex as indicated on the drawings.
2. Weather Resistant Convenience Receptacles:  Commercial specification grade, 20A, 125V, 

NEMA 5-20R, listed and labeled as weather resistant type complying with UL 498 
Supplement SE suitable for installation in damp or wet locations; single or duplex as 
indicated on the drawings.

C. GFCI Receptacles:
1. GFCI Receptacles - General Requirements:  Self-testing, with feed-through protection and 

light to indicate ground fault tripped condition and loss of protection; listed as complying with 
UL 943, class A.
a. Provide test and reset buttons of same color as device.

2. Standard GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, NEMA 5-
20R, rectangular decorator style.

3. Weather Resistant GFCI Receptacles:  Industrial specification grade, duplex, 20A, 125V, 
NEMA 5-20R, rectangular decorator style, listed and labeled as weather resistant type 
complying with UL 498 Supplement SE suitable for installation in damp or wet locations.

2.5 WALL PLATES
A. Manufacturers:

1. Hubbell Incorporated:  www.hubbell-wiring.com/#sle.
2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.
3. Lutron Electronics Company, Inc:  www.lutron.com/#sle.
4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.
5. Source Limitations:  Where wall controls are furnished as part of lighting control system, 

provide accessory matching receptacles and wallplates by the same manufacturer.
B. Wall Plates:  Comply with UL 514D.

1. Configuration:  One piece cover as required for quantity and types of corresponding wiring 
devices.

2. Size:  Standard.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.
D. Galvanized Steel Wall Plates:  Rounded corners and edges, with corrosion resistant screws.
E. Weatherproof Covers for Damp Locations:  Gasketed, thermoplastic, with self-closing hinged 

cover and corrosion-resistant screws; listed as suitable for use in wet locations with cover closed.
F. Weatherproof Covers for Wet Locations:  Gasketed, thermoplastic, with hinged lockable cover 

and corrosion-resistant screws; listed as suitable for use in wet locations while in use with 
attachment plugs connected and identified as extra-duty type.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20WD%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI/NEMA%20WD%206
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI/NEMA%20WD%206
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ANSI/NEMA%20WD%206
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20943
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20498
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20514D
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B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 
properly sized to accommodate devices and conductors in accordance with NFPA 70.

C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 

wiring devices.
F. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship) and, where applicable, NECA 

130, including mounting heights specified in those standards unless otherwise indicated.
B. Coordinate locations of outlet boxes provided under Section 260533.16 as required for 

installation of wiring devices provided under this section.
1. Mounting Heights:  Unless otherwise indicated, as follows:
2. Orient outlet boxes for vertical installation of wiring devices unless otherwise indicated.
3. Where multiple receptacles or wall switches are installed at the same location and at the 

same mounting height, gang devices together under a common wall plate.
4. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of 

door frame. Where locations are indicated otherwise, notify Engineer to obtain direction prior 
to proceeding with work.

5. Locate receptacles for electric drinking fountains concealed behind drinking fountain 
according to manufacturer's instructions.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Install permanent barrier between ganged wiring devices when voltage between adjacent devices 

exceeds 300 V.
E. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not connect 

more than one conductor to wiring device terminals.
F. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and 

tightening to proper torque specified by the manufacturer. Where present, do not use push-in 
pressure terminals that do not rely on screw-actuated binding.

G. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit equipment 
grounding conductor and to outlet box with bonding jumper.

H. Provide GFCI receptacles with integral GFCI protection at each location indicated. Do not use 
feed-through wiring to protect downstream devices.

I. Unless otherwise indicated, GFCI receptacles may be connected to provide feed-through 
protection to downstream devices. Label such devices to indicate they are protected by upstream 
GFCI protection.

J. Where split-wired duplex receptacles are indicated, remove tabs connecting top and bottom 
receptacles.

K. Install wiring devices plumb and level with mounting yoke held rigidly in place.
L. Install wall switches with OFF position down.
M. Do not share neutral conductor on branch circuits utilizing wall dimmers.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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N. Install vertically mounted receptacles with grounding pole on bottom and horizontally mounted 
receptacles with grounding pole on right.

O. Install wall plates to fit completely flush to wall with no gaps and rough opening completely 
covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or 
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this 
requirement.

P. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or 
designated for future use.

Q. Identify wiring devices in accordance with Section 260553.

3.4 FIELD QUALITY CONTROL
A. Inspect each wiring device for damage and defects.
B. Operate each wall switch with circuit energized to verify proper operation.
C. Test each receptacle to verify operation and proper polarity.
D. Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions.
E. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.5 ADJUSTING
A. Adjust devices and wall plates to be flush and level.

3.6 CLEANING
A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to match 

original factory finish.

END OF SECTION 26 27 26
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SECTION 262816.13 - ENCLOSED CIRCUIT BREAKERS

PART 2  PRODUCTS

1.1 ENCLOSED CIRCUIT BREAKERS
A. Description:  Units consisting of molded case circuit breakers individually mounted in 

enclosures.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the 

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature:  Between 23 degrees F and 104 degrees F.

D. Short Circuit Current Rating:
E. Conductor Terminations:  Suitable for use with the conductors to be installed.
F. Provide solidly bonded equipment ground bus in each enclosed circuit breaker, with a suitable 

lug for terminating each equipment grounding conductor.
G. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the 
following installation locations:

H. Provide externally operable handle with means for locking in the OFF position.

1.2 MOLDED CASE CIRCUIT BREAKERS
A. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit 

breakers listed and labeled as complying with UL 489, and complying with FS W-C-375 where 
applicable; ratings, configurations, and features as indicated on the drawings.

B. Interrupting Capacity:
1. Provide circuit breakers with interrupting capacity as required to provide the short circuit 

current rating indicated, but not less than:
2. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less than the 

short circuit current rating indicated.
C. Conductor Terminations:

1. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.
D. Multi-Pole Circuit Breakers:  Furnish with common trip for all poles.

END OF SECTION 26 28 16.13
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SECTION 262816.16 - ENCLOSED SWITCHES

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Enclosed safety switches.

1.2 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 

2013.
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition, 

Including All Revisions.
G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 

Including All Revisions.
H. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.
I. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment, or 
other potential obstructions within the dedicated equipment spaces and within working 
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the conductors 
to be installed.

4. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work.

1.4 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed 

switches and other installed components and accessories.
B. Project Record Documents:  Record actual locations of enclosed switches.
C. Maintenance Data:  Include information on replacement parts and recommended maintenance 

procedures and intervals.

1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution 

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 

this section with minimum three years documented experience.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
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D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally 
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or 

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to 

enclosed switch internal components, enclosure, and finish.

1.7 FIELD CONDITIONS
A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and after 

installation of enclosed switches.

PART 2  PRODUCTS

2.1 MANUFACTURERS
A. Eaton Corporation:  www.eaton.com/#sle.
B. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.
C. Siemens Industry, Inc:  www.usa.siemens.com/#sle.
D. Source Limitations:  Furnish enclosed switches and associated components produced by the 

same manufacturer as the other electrical distribution equipment used for this project and 
obtained from a single supplier.

2.2 ENCLOSED SAFETY SWITCHES
A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as complying 

with UL 98; heavy duty; ratings, configurations, and features as indicated.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the 

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.
E. Voltage Rating:  Suitable for circuit voltage.
F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent 
protective devices to be installed, with listed short circuit current rating not less than the 
available fault current at the installed location as indicated on the drawings.

G. Enclosed Safety Switches Used for Service Entrance:  Listed and labeled as suitable for use as 
service equipment according to UL 869A.

H. Provide with switch blade contact position that is visible when the cover is open.
I. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.

1. Where NEMA Class R fuses are installed, provide rejection feature to prevent installation of 
fuses other than Class R.

J. Conductor Terminations:  Suitable for use with the conductors to be installed.
K. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is 

required, with a suitable lug for terminating each neutral conductor.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2098
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L. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug 
for terminating each equipment grounding conductor.

M. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 

installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied grey unless 
otherwise indicated.

N. Provide safety interlock to prevent opening the cover with the switch in the ON position with 
capability of overriding interlock for testing purposes.

O. Heavy Duty Switches:
1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

3. Provide externally operable handle with means for locking in the OFF position, capable of 
accepting three padlocks.
a. Provide means for locking handle in the ON position.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed safety switches.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 

instructions and NFPA 70.
D. Provide required support and attachment in accordance with Section 260529.
E. Install enclosed switches plumb.
F. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed 

switches such that the highest position of the operating handle does not exceed 79 inches above 
the floor or working platform.

G. Provide grounding and bonding in accordance with Section 260526.
H. Provide fuses complying with Section 262813 for fusible switches as indicated or as required by 

equipment manufacturer's recommendations.
I. Identify enclosed switches in accordance with Section 260553.

3.3 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2050
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C. Correct deficiencies and replace damaged or defective enclosed safety switches or associated 
components.

3.4 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque 

settings.

3.5 CLEANING
A. Clean dirt and debris from switch enclosures and components according to manufacturer's 

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION 26 28 16.16
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SECTION 264300 - SURGE PROTECTIVE DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Surge protective devices for service entrance locations.

1.2 ABBREVIATIONS AND ACRONYMS
A. SPD:  Surge Protective Device.

1.3 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.
D. UL 1449 - Standard for Surge Protective Devices; Current Edition, Including All Revisions.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination:  Coordinate size and location of overcurrent device compatible with the actual surge 

protective device and location to be installed. Notify Engineer of any conflicts or deviations from 
Contract Documents to obtain direction prior to ordering equipment.

1.5 SUBMITTALS
A. Product Data:  Include detailed component information, voltage, surge current ratings, repetitive 

surge current capacity, voltage protection rating (VPR) for all protection modes, maximum 
continuous operating voltage (MCOV), nominal discharge current (I-n), short circuit current rating 
(SCCR), connection means including any required external overcurrent protection, enclosure ratings, 
outline and support point dimensions, weight, service condition requirements, and installed features.

B. Shop Drawings:  Include wiring diagrams showing all factory and field connections with wire and 
circuit breaker/fuse sizes.

C. Certificates:  Manufacturer's documentation of listing for compliance with the following standards:
D. Manufacturer's Installation Instructions:  Include application conditions and limitations of use 

stipulated by product testing agency. Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.

E. Operation and Maintenance Data:  Include information on status indicators and recommended 
maintenance procedures and intervals.

F. Project Record Documents:  Record actual connections and locations of surge protective devices.

1.6 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally 

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
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1.7 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in accordance with manufacturer's written instructions.

1.8 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after 

installation.

1.9 WARRANTY
A. Manufacturer's Warranty:  Provide minimum five year warranty covering repair or replacement of 

surge protective devices showing evidence of failure due to defective materials or workmanship.

PART 2  PRODUCTS

2.1 MANUFACTURERS
A. Field-installed, Externally Mounted Surge Protective Devices:

1. ABB/GE:  www.geindustrial.com/#sle.
2. Advanced Protection Technologies, Inc (APT):  www.aptsurge.com/#sle.
3. Schneider Electric; Square D Brand Surgelogic Products; www.surgelogic.com/#sle.

B. Factory-installed, Internally Mounted Surge Protective Devices:
1. Same as manufacturer of equipment containing surge protective device, to provide a complete 

listed assembly including SPD.

2.2 SURGE PROTECTIVE DEVICES - GENERAL REQUIREMENTS
A. Description:  Factory-assembled surge protective devices (SPDs) for 60 Hz service; listed, classified, 

and labeled as suitable for the purpose intended; system voltage as indicated on the drawings.
B. Unless otherwise indicated, provide field-installed, externally-mounted or factory-installed, internally-

mouonted SPDs.
C. List and label as complying with UL 1449, Type 1 when connected on line side of service disconnect 

overcurrent device and Type 1 or 2 when connected on load side of service disconnect overcurrent 
device.

D. Protected Modes:
1. Wye Systems:  L-N, L-G, N-G, L-L.

E. UL 1449 Voltage Protection Ratings (VPRs):
1. 208Y/120V System Voltage:  Not more than 1,000 V for L-N, L-G, and N-G modes and 1,200 V 

for L-L mode.
2. 480Y/277V System Voltage:  Not more than 1,500 V for L-N, L-G, and N-G modes and 2,000 V 

for L-L mode.
F. UL 1449 Maximum Continuous Operating Voltage (MCOV):  Not less than 115% of nominal system 

voltage.
G. Enclosure Environment Type per NEMA 250:  Unless otherwise indicated, as specified for the 

following installation locations:
1. Indoor clean, dry locations:  Type 1.

H. Mounting for Field-installed, Externally Mounted SPDs:  Unless otherwise indicated, as specified for 
the following locations:
1. Provide surface-mounted SPD where mounted in non-public areas or adjacent to surface-

mounted equipment.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201449
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2.3 SURGE PROTECTIVE DEVICES FOR SERVICE ENTRANCE LOCATIONS
A. Surge Protective Device - Basis of Design:  Surge Suppression, LLC (SSI); Advantage Series; 

Model SSLA (100 kA/phase, Type 2, I-n = 10 kA); www.surgesuppression.com/#sle.
1. Voltage:  As indicated on drawings.
2. Features:  Discrete "all-mode" protection (10 modes for 3-phase wye circuits); component-level 

thermal fusing; internal circuit board-mounted overcurrent fusing; 200 kAIC SCCR; 25 year 
warranty.

B. Products - Field-installed, Externally Mounted Surge Protective Devices.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that the service voltage and configuration marked on the SPD are consistent with the service 

voltage and configuration at the location to be installed.
C. Verify system grounding and bonding is in accordance with Section 260526, including bonding of 

neutral and ground for service entrance and separately derived systems where applicable. Do not 
energize SPD until deficiencies have been corrected.

D. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).
B. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions 

and NFPA 70.
C. Do not energize SPD until bonding of neutral and ground for service entrance and separately 

derived systems is complete in accordance with Section 260526 where applicable. Replace SPDs 
damaged by improper or missing neutral-ground bond.

3.3 FIELD QUALITY CONTROL
A. Procure services of a qualified manufacturer's representative to observe installation and assist in 

inspection, testing, and adjusting. Include manufacturer's reports with field quality control submittals.

3.4 CLEANING
A. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION 26 43 00
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SECTION 26 51 00 - INTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Interior luminaires.
B. Emergency lighting units.
C. Exit signs.
D. Drivers.

1.2 REFERENCE STANDARDS
A. 47 CFR 15 - Radio Frequency Devices; current edition.
B. IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 V 

and less) AC Power Circuits; 2002 (Cor 1, 2012).
C. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State Lighting 

Products; 2008.
D. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED 

Packages, Arrays, and Modules; Illuminating Engineering Society; 2015.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
F. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2006.
G. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic 

Drivers and Discharge Ballasts; 2011.
H. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012.
I. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
J. NFPA 101 - Life Safety Code; 2015.
K. UL 1598 - Luminaires; Current Edition, Including All Revisions.
L. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition, 

Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other 
sections or by others. Coordinate the work with placement of supports, anchors, etc. 
required for mounting. Coordinate compatibility of luminaires and associated trims with 
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping, 
equipment, diffusers, fire suppression system components, and other potential conflicts 
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other potential 
obstructions to visibility installed under other sections or by others.

4. Notify Engineer of any conflicts or deviations from Contract Documents to obtain direction 
prior to proceeding with work.

1.4 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets including 

detailed information on luminaire construction, dimensions, ratings, finishes, mounting 

http://www.ecfr.gov/
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20500
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20410
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20LE%204
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%20101
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201598
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%208750
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requirements, listings, service conditions, photometric performance, installed accessories, and 
ceiling compatibility; include model number nomenclature clearly marked with all proposed 
features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.

B. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.

C. Operation and Maintenance Data:  Instructions for each product including information on 
replacement parts.

D. Maintenance Materials:  Furnish the following for Nanuet Union Free School District's use in 
maintenance of project.
1. Extra Lenses and Louvers:  Two percent of total quantity installed for each type, but not 

less than one of each type.
2. Extra Drivers:  Two percent of total quantity installed for each type, but not less than one of 

each type.

1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Conform to requirements of NFPA 70 .
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a 

Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having 
jurisdiction.

1.6 DELIVERY, STORAGE, AND PROTECTION
A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting) and 

manufacturer's written instructions.
B. Keep products in original manufacturer's packaging and protect from damage until ready for 

installation.

1.7 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after 

installation.

1.8 WARRANTY
A. Provide five year manufacturer warranty for all LED luminaires, including drivers and light 

engines.
B. Provide five year pro-rata warranty for batteries for emergency lighting units.
C. Provide ten year pro-rata warranty for batteries for self-powered exit signs.

PART 2  PRODUCTS

2.1 LUMINAIRE TYPES
A. Furnish products as indicated in luminaire schedule included on the drawings.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM-80
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM%2079
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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2.2 LUMINAIRES
A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products that comply with requirements of NFPA 70 and NFPA 101.
D. Provide products listed, classified, and labeled as suitable for the purpose intended.
E. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, 

ballasts, reflectors, lenses, housings and other components required to position, energize and 
protect the lamp and distribute the light.

F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating 
system.

G. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc.

H. Provide LED fixtures from a single manufacturer.
I. All Lighting Fixtures must be DLC or Energy Star Rated.
J. Recessed Luminaires:

1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for 

direct contact with insulation and combustible materials.
K. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance, 

calculated based on IES LM-80 test data.
L. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length indicated, 

with all accessories required for joining and aligning.

2.3 DRIVERS
A. Ballasts/Drivers - General Requirements:

1. Provide drivers containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide drivers complying with all current applicable federal 

and state efficiency/efficacy standards.
3. Electronic Drivers:  Inrush currents not exceeding peak currents specified in NEMA 410.

B. Dimmable LED Drivers:
1. Dimming Range:  Continuous dimming from 100 percent to 1 percent (unless noted 

otherwise in schedule) relative light output unless dimming capability to lower level is 
indicated, without flicker.

2. Control Compatibility:  Fully compatible with the dimming controls to be installed.

2.4 ACCESSORIES
A. Stems for Suspended Luminaires:  Steel tubing, minimum 1/2" size, factory finished to match 

luminaire or field-painted as directed.
B. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted 

as directed.
C. Provide accessory plaster frames for luminaires recessed in plaster ceilings.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201598
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20LE%204
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%208750
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM%2079
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM-80
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM-80
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20410
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PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 260533.16 as required for 

installation of luminaires provided under this section.
B. Install products in accordance with manufacturer's instructions.
C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general 

workmanship).
D. Provide required support and attachment in accordance with Section 260529.
E. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.
F. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support 

system is certified as suitable to do so.
3. Secure surface-mounted and recessed luminaires to ceiling support channels or framing 

members or to building structure.
4. Secure pendant-mounted luminaires to building structure.
5. Secure lay-in luminaires to ceiling support channels using listed safety clips at four corners.
6. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum 

12 gauge, connected from opposing corners of each recessed luminaire to building 
structure.

G. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible 

materials according to listing.
H. Suspended Luminaires:

1. Install using the suspension method indicated, with support lengths and accessories as 
required for specified mounting height.

2. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal 
length, with no more than 4 feet between supports.

3. Install canopies tight to mounting surface.
4. Unless otherwise indicated, support pendants from swivel hangers.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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I. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center 
of luminaire.

J. Locate recessed ceiling luminaires as indicated on reflected ceiling plan.
K. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines 

and with each other.  Secure to prevent movement.
L. Exposed Grid Ceilings:  Support surface mounted luminaires in grid ceiling directly from building 

structure, minimum two 12 gauge support wires.
M. Install recessed luminaires to permit removal from below.
N. Install recessed luminaires using accessories and firestopping materials to meet regulatory 

requirements for fire rating.
O. Install clips to secure recessed grid-supported luminaires in place.
P. Install wall mounted luminaires, emergency lighting units, and exit signs at height as indicated 

on Drawings.
Q. Install accessories furnished with each luminaire.
R. Make wiring connections to branch circuit using building wire with insulation suitable for 

temperature conditions within fixture; use flexible conduit.
S. Connect luminaires and exit signs to branch circuits provided under Section 26 0537 using 

flexible conduit.
T. Make wiring connections to branch circuit using building wire with insulation suitable for 

temperature conditions within luminaire.
U. Bond products and metal accessories to branch circuit equipment grounding conductor.
V. Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from circuit indicated. 
Bypass local switches, contactors, or other lighting controls.

2. Install lock-on device on branch circuit breaker serving units.

3.4 FIELD QUALITY CONTROL
A. Operate each luminaire after installation and connection to verify proper operation.
B. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or 

replace excessively noisy ballasts as determined by Engineer.

3.5 ADJUSTING
A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed 

by Engineer. Secure locking fittings in place.
B. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly 

designate egress path as directed by Engineer or authority having jurisdiction.

3.6 CLEANING
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), 

and manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and 
restore finishes to match original factory finish.

B. Clean electrical parts to remove conductive and deleterious materials.
C. Remove dirt and debris from enclosures.
D. Clean photometric control surfaces as recommended by manufacturer.
E. Clean finishes and touch up damage.
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3.7 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate proper operation of luminaires to Engineer, and correct 

deficiencies or make adjustments as directed.

3.8 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

3.9 SCHEDULE - SEE DRAWINGS

END OF SECTION – 26 51 00
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SECTION 27 10 00 - STRUCTURED CABLING

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Communications system design requirements.
B. Communications pathways.
C. Copper cable and terminations.
D. Communications equipment room fittings.
E. Communications outlets.
F. Communications identification.

1.2 REFERENCE STANDARDS
A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
B. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set; 2015.
C. TIA-568.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards; 

2009c, with Addendum (2016).
D. TIA-606 - Administration Standard for Telecommunications Infrastructure; 2017c.
E. UL 444 - Communications Cables; Current Edition, Including All Revisions.
F. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition, 

Including All Revisions.
G. UL 1863 - Communications-Circuit Accessories; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate requirements for service entrance and entrance facilities with Communications 
Service Provider.

2. Coordinate the work with other trades to avoid placement of other utilities or obstructions 
within the spaces dedicated for communications equipment.

3. Coordinate arrangement of communications equipment with the dimensions and 
clearance requirements of the actual equipment to be installed.

4. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work.

1.4 SUBMITTALS
A. Product Data:   Provide manufacturer's standard catalog pages and data sheets for each 

product.
B. Shop Drawings:  Show compliance with requirements on isometric schematic diagram of 

network layout, showing cable routings, telecommunication closets, rack and enclosure layouts 
and locations, service entrance, and grounding, prepared and approved by BICSI Registered 
Communications Distribution Designer (RCDD).

C. Evidence of qualifications for installer.
D. Field Test Reports.
E. Project Record Documents:  Prepared and approved by BICSI Registered Communications 

Distribution Designer (RCDD).

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-568%20SET
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-568.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-606
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20444
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20514C
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201863
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1. Record actual locations of outlet boxes and distribution frames.
2. Show as-installed color coding, pair assignment, polarization, and cross-connect layout.
3. Identify distribution frames and equipment rooms by room number on drawings.

1.5 QUALITY ASSURANCE
A. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type 

specified.
B. Installer Qualifications:  A company having at least 3 years experience in the installation and 

testing of the type of system specified, and:
1. Employing a BICSI Registered Communications Distribution Designer (RCDD).
2. Supervisors and installers factory certified by manufacturers of products to be installed.

C. Products:  Listed, classified, and labeled as suitable for the purpose intended.
D. All products and equipment set forth by this specification shall be installed in a neat and 

workmanlike manner. All methods of construction that are not specifically described or indicated 
in the contract documents shall be subject to the control and approval of the Owner's 
Representative. Equipment and materials shall be of the quality and manufacturer indicated. 
The equipment specified is based upon the acceptable manufacturers listed. Where "approved 
equal" is stated, equipment shall be equivalent in every way to that of the equipment specified 
and subject to approval.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Keep stored products clean and dry.

1.7 WARRANTY
A. Correct defective Work within a 2 year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.1 MANUFACTURERS
A. Cabling and Equipment:

1. 3M Communications Technologies:  solutions.3m.com.
2. Siemon Company:  www.siemon.com.
3. TE Connectivity:  www.te.com.
4. Berk-Tek
5. Commscope
6. Belden

2.2 SYSTEM DESIGN
A. Provide a complete permanent system of cabling and pathways for voice and data 

communications, including cables, conduits and wireways, pull wires, support structures, 
enclosures and cabinets, and outlets.
1. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and are UL 

listed or third party independent testing laboratory certified.
2. Provide connection devices that are rated for operation under conditions of 32 to 140 

degrees F at relative humidity of 0 to 95 percent, noncondensing.
3. In this project, the term plenum is defined as return air spaces above ceilings, inside 

ducts, under raised floors, and other air-handling spaces.
B. System Description:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-607
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1. Offices and Work Areas:  Provide cabling in each work area as shown.
C. Cabling to Outlets:  Specified horizontal cabling, wired in star topology to distribution frame 

located at center hub of star; also referred to as "links".

2.3 PATHWAYS
A. Conduit:  As specified in Section 260533.13;  Use concealed in walls or where cabling must be 

run exposed or is subject to damage.
B. J Hooks:  Caddy Cablecat; Use above accessible ceilings.
C. Cable Hangers.

1. Provide prefabricated, zinc coated, carbon steel hangers designed specifically for UTP 
and Optical Fiber cable installations.

2. Hangers shall have open top, rolled edges and a 3” or 4” minimum diameter loop.
3. Provide beam clamps, rod fasteners, flange clips and brackets as job conditions require.
4. Design Make: Caddy/Erico, Garvin, B-Line,  # / Cat12, Cat32, Cat64 (as required)

2.4 COPPER CABLE AND TERMINATIONS
A. Copper Horizontal Cable:

1. Description:  100 ohm, balanced twisted pair cable complying with TIA-568.2 and listed 
and labeled as complying with UL 444.

2. Cable Type - Voice and Data:  TIA-568 Category 6 UTP (unshielded twisted pair); 23 
AWG.
a. Minimum compliance Category 6 cable is not acceptable.

3. Cable Capacity:  4-pair.
4. Cable Applications:

a. Plenum Applications:  Use listed NFPA 70 Type CMP plenum cable.
b. General Purpose Applications:  Use listed NFPA 70 Type CM/CMG general purpose 

cable, Type CMR riser cable, or Type CMP plenum cable.
5. Cable Jacket Color - Data and Voice Cable: Blue.  Cameras:  Green.
6. Product(s):

a. CommScope; SYSTIMAX Twisted Pair Cables; GigaSPEED XL Category 6 U/UTP 
Cable:  www.commscope.com/#sle.

b. CommScope; Uniprise Twisted Pair Cables; CS34 Series Category 6 U/UTP Cable:  
www.commscope.com/#sle.

c. General Cable Technologies Corporation; GenSPEED Cables:  
www.generalcable.com/#sle.

d. Berk-Tek LANmark-1000 Category 6.
e. ADC/Krone TrueNet/TE Connectivity Structured Category 6 Cable.  ADC/Krone/TE  

Connectivity is now Commscope.  Use equivalent cable to TE Connecivity's 630  
Series Category 6 Cable.

B. Copper Cable Terminations:  Insulation displacement connection (IDC) type using appropriate 
tool; use screw connections only where specifically indicated.

C. Jacks and Connectors: Modular RJ-45, non-keyed, terminated with 110-style insulation 
displacement connectors (IDC); high impact thermoplastic housing; suitable for and complying 
with same standard as specified horizontal cable; UL 1863 listed.
1. Performance:  500 mating cycles.
2. Voice and Data Jacks:  8-position modular jack, color-coded for both T568A and T568B 

wiring configurations.
D. Copper Patch Cords:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-568.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20444
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201863
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1. Description:  Factory-fabricated 4-pair cable assemblies with 8-position modular 
connectors terminated at each end.

2. Patch Cords for Patch Panels:
a. Quantity:  One for each pair of patch panel ports.
b. Length:  6 feet.

3. Patch Cords for Work Areas:
a. Quantity:  One for each work area outlet port.
b. Length:  10 feet.

4. Product(s):
a. CommScope; SYSTIMAX Category 6 U/UTP Patch Cords:  

www.commscope.com/#sle.
b. CommScope; Uniprise Category 6 U/UTP Patch Cords:  www.commscope.com/#sle.

2.5 COMMUNICATIONS OUTLETS
A. Outlet Boxes:  Comply with Section 260533.16.

1. Provide depth as required to accommodate cable manufacturer's recommended minimum 
conductor bend radius.

2. Minimum Size, Unless Otherwise Indicated:
a. Voice Only Outlets:  4 inch by 2 inch by 2-1/8 inch deep (100 by 50 by 54 mm) trade 

size.
B. Wall Plates:

1. Comply with system design standards and UL 514C.
2. Accepts modular jacks/inserts.
3. Capacity:

a. Voice Only Outlets:  1 ports.
b. Data or Combination Voice/Data Outlets:  2 ports.

4. Wall Plate Material/Finish - Flush-Mounted Outlets:  Match wiring device and wall plate 
finishes specified in Section 262726.

2.6 IDENTIFICATION PRODUCTS
A. Comply with TIA-606.

2.7 SOURCE QUALITY CONTROL
A. Factory test cables according to TIA-568 (SET).

PART 3  EXECUTION

3.1 INSTALLATION - GENERAL
A. Comply with Communication Service Provider requirements.
B. Grounding and Bonding:  Perform in accordance with TIA-607 and NFPA 70.

3.2 INSTALLATION OF  PATHWAYS
A. Install pathways with the following minimum clearances:

1. 48 inches from motors, generators, frequency converters, transformers, x-ray equipment, 
and uninterruptible power systems.

2. 12 inches from power conduits and cables and panelboards.
3. 5 inches from fluorescent and high frequency lighting fixtures.
4. 6 inches from flues, hot water pipes, and steam pipes.

B. Conduit, in Addition to Requirements of Section 260533.13:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20514C
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-606
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-568%20SET
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=TIA-607
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070


NANUET UNION FREE SCHOOL DISTRICT BID SET ISSUANCE
NANUET BOND PROJECTS PHASE 2 DECEMBER 15, 2022
KSQ DESIGN PROJECT NO. 2111005.00

STRUCTURED CABLING 27 10 00 - 5 of 6

1. Arrange conduit to provide no more than the equivalent of two 90 degree bend(s) between 
pull points.

2. Conduit Bends:  Inside radius not less than 10 times conduit internal diameter.
3. Arrange conduit to provide no more than 100 feet between pull points.
4. Do not use conduit bodies.

C. Outlet Boxes:
1. Coordinate locations of outlet boxes provided under Section 260533.16 as required for 

installation of telecommunications outlets provided under this section.

3.3 INSTALLATION OF EQUIPMENT AND CABLING
A. Cabling:  

1. Do not bend cable at radius less than manufacturer's recommended bend radius; for 
unshielded twisted pair use bend radius of not less than 4 times cable diameter.

2. Do not over-cinch or crush cables.
3. Do not exceed manufacturer's recommended cable pull tension.
4. When installing in conduit, use only lubricants approved by cable manufacturer and do not 

chafe or damage outer jacket.
B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable, 

looped neatly:
1. At Distribution Frames:  120 inches.
2. At Outlets - Copper:  12 inches.

C. Copper Cabling:
1. Category 5e and Above:  Maintain cable geometry; do not untwist more than 1/2 inch from 

point of termination.
2. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.
3. Use T568B wiring configuration.

D. Identification:
1. All drops MUST be labeled at the classroom/office/user end and also at the closet end.
2. Use wire and cable markers to identify cables at each end.
3. Use manufacturer-furnished label inserts, identification labels, or engraved wallplate to 

identify each jack at communications outlets with unique identifier.
4. Use identification nameplate to identify cross-connection equipment, equipment racks, 

and cabinets.

3.4 FIELD QUALITY CONTROL
A. Comply with inspection and testing requirements of specified installation standards.
B. Visual Inspection:

1. Inspect cable jackets for certification markings.
2. Inspect cable terminations for color coded labels of proper type.
3. Inspect outlet plates and patch panels for complete labels.

C. Testing - Copper Cabling and Associated Equipment:
1. Test operation of shorting bars in connection blocks.
2. Category 5e and Above Links:  Perform tests for wire map, length, attenuation, NEXT, and 

propagation delay.
D. Final Testing:  After all work is complete, including installation of telecommunications outlets, 

and telephone dial tone service is active, test each voice jack for dial tone.

END OF SECTION 27 10 00
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SECTION 28 46 00 - FIRE DETECTION AND ALARM

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Fire alarm system design and installation, including all components, wiring, and conduit.

1.2 REFERENCE STANDARDS
A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and 

Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.
B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.
C. ICC A117.1 - Accessible and Usable Buildings and Facilities;  2009, Including All Applicable 

Amendments and Supplements.
D. IEEE C62.41.2 - Recommended Practice on Characterization of Surges in Low-Voltage (1000 

V and less) AC Power Circuits; 2002 (Cor 1, 2012).
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
F. NFPA 72 -  National Fire Alarm and Signaling Code; Most Recent Edition Adopted by Authority 

Having Jurisdiction, Including All Applicable Amendments and Supplements.
G. NFPA 101 - Life Safety Code; 2015.

1.3 SUBMITTALS
A. Evidence of designer qualifications.
B. Fire Watch / Impairment Plan.
C. Design Documents:  Submit all information required for plan review and permitting by 

authorities having jurisdiction, including but not limited to floor plans, riser diagrams, and 
description of operation:
1. Copy (if any) of list of data required by authority having jurisdiction.
2. NFPA 72 "Record of Completion", filled out to the extent known at the time.
3. Clear and concise description of operation, with input/output matrix similar to that shown in 

NFPA 72 Appendix A-7-5-2.2(9), and complete listing of software required.
4. System zone boundaries and interfaces to fire safety systems.
5. Location of all components, circuits, and raceways; mark components with identifiers used 

in control unit programming.
6. Circuit layouts; number, size, and type of raceways and conductors; conduit fill 

calculations; spare capacity calculations; notification appliance circuit voltage drop 
calculations.

7. List of all devices on each signaling line circuit, with spare capacity indicated.
8. Manufacturer's detailed data sheet for each component, including wiring diagrams, 

installation instructions, and circuit length limitations.
9. Description of power supplies; if secondary power is by battery include calculations 

demonstrating adequate battery power.
10. Certification by either the manufacturer of the control unit or by the manufacturer of each 

other component that the components are compatible with the control unit.
11. Certification by the manufacturer of the control unit that the system design complies with 

Contract Documents.
12. Certification by Contractor that the system design complies with Contract Documents.

D. Evidence of installer qualifications.

http://www.gpo.gov/fdsys/granule/CFR-2012-title36-vol3/CFR-2012-title36-vol3-part1191
http://www.ada.gov/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IEEE%20C62.41.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%20101
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
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E. Inspection and Test Reports:
1. Submit inspection and test plan prior to closeout demonstration.
2. Submit documentation of satisfactory inspections and tests.
3. Submit NFPA 72 "Inspection and Test Form," filled out.

F. Project Record Documents:  Have one set available during closeout demonstration:
1. Complete set of floor plans showing actual installed locations of components, conduit, and 

zones.
2. "As installed" wiring and schematic diagrams, with final terminal identifications.
3. "As programmed" operating sequences, including control events by device, updated 

input/output chart, and voice messages by event.
G. Closeout Documents:

1. Certification by manufacturer that the system has been installed in compliance with 
manufacturer's installation requirements, is complete, and is in satisfactory operating 
condition.

2. NFPA 72 "Record of Completion", filled out completely and signed by installer and 
authorized representative of authority having jurisdiction.

1.4 QUALITY ASSURANCE
A. Designer Qualifications:  NICET Level III or IV (3 or 4) certified fire alarm technician or 

registered fire protection engineer, employed by fire alarm control panel manufacturer, 
Contractor, or installer, with experience designing fire alarm systems in the jurisdictional area of 
the authorities having jurisdiction.

B. Installer Qualifications:  Firm with minimum 3 years documented experience installing fire alarm 
systems of the specified type and providing contract maintenance service as a regular part of 
their business.
1. Authorized representative of control unit manufacturer; submit manufacturer's certification 

that installer is authorized; include name and title of manufacturer's representative making 
certification.

2. Installer Personnel:  At least 2 years of experience installing fire alarm systems.
3. Supervisor:  NICET level III or IV (3 or 4) certified fire alarm technician; furnish name and 

address.
4. Licensed in The State in which the Work is to be performed. as fire alarm installer.

PART 2  PRODUCTS

2.1 MANUFACTURERS
A. Fire Alarm Control Units and Accessories - Refer to drawings for each locations existing fire 

alarm system manufacturer..
B. Initiating Devices and Notification Appliances:

1. Same manufacturer as control units.
2. Provide initiating devices and notification appliances made by the same manufacturer, 

where possible.

2.2 FIRE ALARM SYSTEM
A. Fire Alarm System:  Provide a new automatic fire detection and alarm system:

1. Provide all components necessary, regardless of whether shown in Contract Documents 
or not.

2. Protected Premises:  Entire building shown on drawings.
3. Comply with the following; where requirements conflict, order of precedence of 

requirements is as listed:

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
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a. ADA Standards.
b. ICC / ANSI A117.1.
c. The requirements of the local authority having jurisdiction.
d. Applicable local codes.
e. Contract Documents (drawings and specifications).
f. NFPA 72; where the word "should" is used consider that provision mandatory; where 

conflicts between requirements require deviation from NFPA 72, identify deviations 
clearly on design documents.

4. Evacuation Alarm:  Single smoke zone;  general evacuation of entire premises.
5. Fire Alarm Control Unit:  Existing, located at location shown on drawings.

B. Supervising Stations and Fire Department Connections:
1. Public Fire Department Notification:  By remote supervising station.

C. Circuits:
1. Initiating Device Circuits (IDC): Class B, Style A.
2. Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 0.5.
3. Notification Appliance Circuits (NAC):  Class B, Style W.

D. Power Sources:
1. Primary:  Dedicated branch circuits of the facility power distribution system.
2. Secondary:  Storage batteries.
3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72.
4. Each Computer System:  Provide uninterruptible power supply (UPS).

2.3 FIRE SAFETY SYSTEMS INTERFACES
A. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following:
B. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following:

1. Manual fire alarm pull station.
2. Smoke detectors.
3. Heat detectors.

2.4 COMPONENTS
A. General:

1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface 
mounted unit are acceptable.

2. Provide legible, permanent labels for each control device, using identification used in 
operation and maintenance data.

B. Manual Fire Alarm Stations:
1. Semi-Flush mounted, single action manual station with break-glass rod and 

manufacturer's standard backbox.
2. Each manual station shall store the address of that unit.

C. Analog Smoke and Heat Sensors:
1. Analog Photo Sensors:

a. Each sensor shall store the sensor address and operating characteristics in non-
volatile memory at the sensor.  Sensor shall use a threshold received from the control 
unit to determine when an alarm condition exists.

b. Each sensor shall have two alarm LED's for 360 degree viewing. The alarm LED's 
shall flash when communicating with the control panel and shall illuminate steady 
during alarm conditions.

c. Sensitivity settings for photoelectric sensors shall be set and displayed on the LCD in 
percent obscuration per foot.

http://www.ada.gov/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
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d. Each sensor shall be capable of compensating for dust and dirt accumulation within 
the sensing chamber.

e. A calibrated light source shall be used to calibrate the fire level of the photoelectric 
sensor. Sensors which use a fixed fire level limit are not acceptable.

f. Provide two-wire detector with common power supply and signal circuits.
2. Analog Thermal Sensors:

a. Each sensor shall store the sensor address and operating characteristics in non-
volatile memory at the sensor; sensor shall use a threshold received from the control 
unit to determine when an alarm condition exists.

b. Each sensor shall have two alarm LED's for 360 degree viewing. The alarm LED's 
shall flash when communicating with the control panel and shall illuminate steady 
during alarm conditions.

c. Sensitivity settings for thermal sensors shall be set and displayed on the LCD in 
degrees fahrenheit. The set point for the thermal sensor shall be adjustable between 
135 degrees and 200 degrees. The thermal detector shall operate on a combination 
rate of rise and fixed temperature principle adjustable at the fire alarm panel.

3. Analog Duct Mounted Smoke Detectors:
a. Each sensor shall store the sensor address and operating characteristics in non-

volatile memory at the sensor; sensor shall use a threshold received from the control 
unit to determine when an alarm condition exists.

b. Sensitivity settings for photoelectric sensors shall be set and displayed on the LCD in 
percent obscuration per foot.

c. Equip duct smoke detectors with auxiliary SPDT relay contact and indication of 
detector actuation via an in duct-mounted housing and remote indicator indicating 
Normal and Alarm conditions.

d. Duct sampling tubes extending width of duct.
e. Provide two-wire detector with common power supply and signal circuits.

D. Peripheral Fire Alarm Equipment:
1. Fast Response Contact Module:

a. Contact modules shall provide monitoring of dry contacts as initiating devices.
b. Each module shall store the sensor address and operating characteristics in non-

volatile memory at the module.
c. Mount module to a standard junction box and provide visual indication of status via a 

status LED. Optional mounting shall be available to allowing mounting the module in 
a junction box with a monitored contact.

2. Supervised Output Module:
a. Each supervised output module shall be rated to operate listed notification 

appliances.
b. Circuit shall be rated for 2.0 amps at 24 VDC.
c. Each module shall store the sensor address and operating characteristics in non-

volatile memory at the module.
d. Each module shall operate under up to 16 different conditions occurring in the 

system. These conditions include combining various zones and zone states.
3. Dual Relay Module:

a. Module shall provide two independently operating and configurable relays.
b. Each relay shall be rated for 2.0 amps at 24 VDC.
c. Each module shall store the sensor address and operating characteristics in non-

volatile memory at the module.
d. Each module shall operate under up to 16 different conditions occurring in the 

system. These conditions include combining various zones and zone states.
e. Module shall operate both relays without requiring a separate power source.
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E. Fire Alarm Notification Appliances:
1. Strobes:  NFPA 72 lamp and flasher with red lettered "FIRE" on clear clear lens.

a. Meeting requirements of NFPA/ANSI standards and ADA Accessibility Guidelines.
b. Minimum rating of  15 candela field adustable up to 110 candela including 30, 60, and 

75 candela.
1) Slash ratings such as 15/30 15/75 shall not be acceptable, device must carry full 

rating in both viewing directions.
c. 177 candela for "sleeping roooms".

2. Horns:  NFPA 72 Flush type fire alarm horn.
a. Minimum rating of 85 decibels, field adjustable up to 95 decibels.

3. Horn/Strobes.
a. Combination units with minimum ratings of horn and strobe units specified.

F. Fire Alarm Wire and Cable.
1. Fire Alarm Power Branch Circuits:  Building wire as specified in Section 16123.
2. Initiating Device and Indicating Appliance Circuits:  Power limited fire-protective signaling 

cable classified for fire and smoke characteristics, copper conductor, 300 volts insulation 
rated 105 degrees C, suitable for use in air handling ducts, hollow spaces used as ducts, 
and plenums.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract Documents.
B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.
C. Obtain Nanuet Union Free School District's approval of locations of devices, before installation.
D. Install instruction cards and labels.

3.2 INSPECTION AND TESTING FOR COMPLETION
A. Notify Nanuet Union Free School District 7 days prior to beginning completion inspections and 

tests.
B. Notify authorities having jurisdiction and comply with their requirements for scheduling 

inspections and tests and for observation by their personnel.
C. Provide the services of the installer's supervisor or person with equivalent qualifications to 

supervise inspection and testing, correction, and adjustments.
D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests 

as required.
E. Provide all tools, software, and supplies required to accomplish inspection and testing.
F. Perform inspection and testing in accordance with NFPA 72 and requirements of local 

authorities; document each inspection and test.
G. Correct defective work, adjust for proper operation, and retest until entire system complies with 

Contract Documents.

3.3 CLOSEOUT
A. Closeout Demonstration:  Demonstrate proper operation of all functions to Nanuet Union Free 

School District.
1. Be prepared to conduct any of the required tests.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
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2. Have at least one copy of operation and maintenance data, preliminary copy of project 
record drawings, input/output matrix, and operator instruction chart(s) available during 
demonstration.

3. Have authorized technical representative of control unit manufacturer present during 
demonstration.

4. Demonstration may be combined with inspection and testing required by authority having 
jurisdiction; notify authority having jurisdiction in time to schedule demonstration.

5. Repeat demonstration until successful.

END OF SECTION 28 46 00
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SECTION 31 10 00 – SITE CLEARING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes 

1. Protecting existing trees and vegetation to remain. 

2. Removal of trees, shrubs, designated plant life and vegetation. 

3. Removal of topsoil and subsoil, rough grading and site contouring. 

4. Clearing and grubbing. 

1.2 SUBMITTALS 

A. Pre-Construction photographs sufficiently detailed, of existing conditions of trees, adjoining 

construction, and site improvements.  Submit before work begins. 

B. Submit plan indicating proposed trees to be removed or trimmed to Owner and Construction 

Manager for review prior to commencement of work.  

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 31 20 00: Earth Moving 

C. Section 31 25 00: Erosion and Sedimentation Controls 

1.4 QUALITY ASSURANCE 

A. Comply with hauling and disposal regulations of authorities having jurisdiction. 

1.5 DEFINITIONS 

A. Topsoil: Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay 

particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying 

subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches in 

diameter; and free of subsoil and weeds, roots, toxic materials, or other non-soil. 

B. Clearing: Removal of trees, shrubs, bushes, and other organic matter found at or above original 

ground level. 
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C. Remove:  Remove existing items from site and legally dispose of them off-site, unless indicated to 

be removed and reinstalled. Removal shall be completed daily. 

D. Existing to Remain: Existing items that are not to be removed and that are not otherwise indicated 

to be removed or removed and reinstalled. 

1.6 PROJECT CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or 

used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from the Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by authorities 

having jurisdiction. 

3. Provide clear and appropriate signage for alternate routes and proper notice to people. 

B. Maintain access to existing adjacent areas of the building, walkways, roads, and other adjacent 

occupied or used facilities. 

1. This is an active facility and phasing of the work will be required and with agreement of Owner 

to minimize disruptions to the existing operations. 

2. Do not close or obstruct adjacent areas of the building, walkways, roads, or other occupied or 

used facilities without agreement with the Owner and written permission from authorities 

having jurisdiction. 

C. Utility Locator Service: Notify utility locator service (UDig New York – 811 or 800-962-7962) or 

retain services of a private utility locating firm for area where Project is located before site clearing. 

D. Hazardous Materials:   

1. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner. Hazardous materials shall be removed as per the 

characterization of hazard and disposed of in accordance with NYSDEC requirements. 

E. Storage of removed items or materials on-site will not be permitted, unless indicated to be removed 

and stockpiled on site. 

F. Utility Service: Maintain existing utilities in service and protect them against damage during 

selective demolition operations. 

G. Do not commence site clearing and demolition operations until temporary erosion and 

sedimentation control measures are in place. 

1.7 MATERIAL OWNERSHIP 

A. Except for items or materials indicated to be stockpiled, reused, reinstalled, or otherwise indicated 

to remain on the Owner's property, demolished materials shall become Contractor's property and 

shall be removed from Project site. 

B. Stripped topsoil shall be removed and disposed of off-site by Contractor. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION  

3.1 PREPARATION AND PROTECTION 

A. Protect and maintain benchmarks and survey control points from disturbance during construction. 

Damaged or lost benchmark, monuments and survey control points shall be replaced by a licensed 

New York State Registered Land Surveyor at the Contractor’s expense.  

B. Survey existing conditions and correlate with requirements indicated to determine extent of site 

clearing required. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

D. Identify trees to be removed and trimmed and confirm with Owner and Engineer prior to any 

demolition. 

E. When unanticipated conflicts with intended function or design are encountered, investigate and 

measure the nature and extent of conflict. Promptly submit a written report to Engineer. 

F. Site Access and Temporary Controls: Conduct site clearing operations to ensure minimum 

interference with adjacent areas of the building, roads, streets, walks, walkways, and other adjacent 

occupied and used facilities. 

1. Do not close or obstruct adjacent areas of the building, streets, walks, walkways, or other 

adjacent occupied or used facilities without permission from Owner and authorities having 

jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by 

governing regulations. 

2. Erect temporary protection, such as walks, ramps, fences, and railings where required to 

permit safe passage of people and vehicles.    

3. Protect existing building elements, appurtenances, and items to remain. 

G. Identify and protect existing utilities to remain. 

H. Locate, identify, disconnect, and seal or cap utilities indicated to be removed. 

1. Arrange with utility companies to shut off indicated utilities. 

2. Owner will arrange to shut off indicated utilities when requested by Contractor. 

I. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others, 

unless permitted under the following conditions and then only after arranging to provide temporary 

utility services according to requirements indicated: 

1. Notify Engineer not less than two days in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without Engineer's written permission. 
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J. Tree Protection: Erect and maintain a temporary fence around drip line of individual trees or around 

perimeter drip line of groups of trees to remain.  Remove fence when construction is complete. 

1. Do not store construction materials, debris, or excavated material within drip line of remaining 

trees. 

2. Do not permit vehicles, equipment, or foot traffic within drip line of remaining trees. 

3. Do not excavate within drip line of trees, unless otherwise indicated. 

K. Temporary Facilities: Provide temporary barricades and other protection required to prevent injury 

to people, damage to buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area. 

3.2 CLEARING AND GRUBBING 

A. Install erosion control measures at the limits of clearing and grubbing or as indicated on the 

Contract Drawings prior to commencement of clearing and grubbing. Repair and or replace erosion 

control devices immediately if damaged during clearing and grubbing. 

B. Remove obstructions, grass, and other vegetation to permit installation of new construction. 

Removal includes digging out stumps and obstructions and grubbing roots. 

C. Do not remove trees, shrubs, and other vegetation unless indicated to be removed. 

D. Completely remove stumps, roots, obstructions, and debris extending to a depth of 18 inches below 

exposed subgrade. 

E. Carefully grub within drip line of remaining trees. 

F. Fill depressions caused by clearing and grubbing operations with satisfactory soil material, unless 

further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding 8-inch loose depth, and compact each 

layer to a density equal to adjacent original ground. 

3.3 REMOVAL AND DISPOSAL 

A. Removal: 

1. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and 

waste materials, including trash and debris, and legally dispose of them off Owner's property. 

B. Burning:  Do not burn demolished materials.  

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 

D. Dumping: No dumping shall be allowed in any stream, corridor, wetlands, surface waters, or at 

unspecified locations or at locations not approved by the Engineer or regulatory agencies. 
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3.4 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate 

new construction.  The Contractor shall temporarily relocate existing mailboxes, road signs, fences, 

landscaping, etc. during construction and re-install them at their original location once the Work is 

completed. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of 

existing pavement, slabs, sidewalks, curbs, and gutters to remain before removing existing 

pavement.  Saw-cut faces vertically 

3.5 ROUGH GRADING 

A. Identify required lines, levels, contours, and datum. 

B. Identify known underground, above ground, and aerial utilities.  Stake and flag locations. 

C. Notify utility companies to paint out utility locations. 

D. Excavate topsoil and subsoil from areas to be further excavated, re-landscaped, or re-graded. 

E. Dispose of stockpiled topsoil off-site. 

F. Stockpiled topsoil may be re-used on site if meeting the specifications for suitable material as 

defined in Section 31 20 00. 

END OF SECTION 31 10 00 
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SECTION 31 20 00 – EARTH MOVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes 

1. Preparing subgrades for structures, walks, pavements, grasses and plants. 

2. Subbase course for concrete slabs, walks and asphalt pavement. 

3. Excavating and backfilling trenches for utilities and structures. 

1.2 SUBMITTALS 

A. Material Test Reports: Classification according to ASTM D 2487, laboratory compaction curve 

according to ASTM D 1557 and certified gradation analysis according to ASTM C 136 for each soil 

material proposed for fill and backfill. 

B. Product Data: Provide data on any geotextiles and warning tapes used.  

C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction and 

site improvements, including finish surfaces that might be misconstrued as damage caused by 

earth-moving operations. Submit before earth moving begins. 

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 03 30 00: Cast-in-Place Concrete (Civil) 

C. Section 31 23 19: Dewatering 

D. Section 31 25 00: Erosion and Sedimentation Controls 

E. Section 32 12 16:  Asphalt Paving 

F. Section 33 41 00:  Storm Utility Drainage Piping 

G. Section 33 49 00: Storm Drainage Structures 

1.4 DEFINITIONS 

A. Backfill: Soil material used to fill an excavation. 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support 

sides of pipe. 
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2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 

pipe. 

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 

E. Excavation: Removal of material encountered above subgrade elevations and to lines and 

dimensions indicated. 

F. Fill: Soil materials used to raise existing grades. 

G. Earth Excavation: The removal of all surface and subsurface material not classified as rock (as 

defined below). 

H. Rock: Limestone, sandstone, shale, granite, and similar material in solid beds or masses in its 

original or stratified position which can be removed only by blasting operations, drilling, wedging, 

or use of pneumatic tools, and boulders with a volume greater than 1.0 cubic yard.  Concrete 

building foundations and concrete slabs, not indicated, with a volume greater than 1.0 cubic yard 

shall be classified as rock. 

1. Materials which can be loosened with a pick or backhoe, frozen materials, soft laminated shale 

or hardpan, pavements, curbs, and similar materials shall be classified as earth excavation. 

I. Subgrade Surface: Surface upon which pavements, pads, walks, curbs, or topsoil is placed. 

J. Subbase Surface: Surface above the subgrade surface. 

K. Maximum Density: The dry unit weight in pounds per cubic foot of the soil at "Optimum Moisture 

Content" when determined by ASTM D 1557 (Method C), and ASTM D 6938 as modified by 

NYSDOT in Manual GTM-10. 

L. Lawn Areas: Areas not covered by structures, walks, roads, paving, or parking. 

M. Unauthorized Excavation: The removal of material below required elevations indicated on the 

Contract Drawings or beyond lateral dimensions indicated or specified without specific written 

direction by the Engineer. 

1.5 PROJECT CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or 

used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 

authorities having jurisdiction. 

B. Existing Utilities: Locate existing underground utilities in area of Work before starting earthwork 

operations. Where utilities are to remain in place, provide adequate means of protection during 

earthwork operations. 
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1. If uncharted, or incorrectly charted, piping or other utilities are encountered during excavation, 

consult utility owner and Engineer immediately for directions. Cooperate with Owner, and 

public and private utility companies to keep their respective services and facilities in operation. 

Repair damaged utilities as required by utility owner. 

2. Do not interrupt existing utilities serving facilities occupied by Owner or others, during 

occupied hours, except when permitted in writing by Engineer and then only after acceptable 

temporary utility services have been provided. 

3. Provide minimum of 48-hour notice to Engineer and receive written notice to proceed before 

interrupting any utility. 

4. Demolish and completely remove from site existing underground utilities indicated to be 

removed. Coordinate with utility companies for shutoff of services if lines are active. 

C. Cold Weather Requirements:  

1. Do not backfill with any frozen soil materials. 

1.6 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and ASTM D 3740 

for testing indicated. 

B. Routine testing of existing soils and compacted material for compliance with these Specifications 

shall be performed by a testing agency acceptable to Engineer. 

C. Compacted material that does not meet density requirements shall be removed and/or re-

compacted, and retested. 

1.7 DELIVERY AND STORAGE 

A. Deliver and store materials in a manner to prevent contamination or segregation. 

1.8 PROTECTION 

A. Shoring and Sheeting: Provide shoring and bracing as required by OSHA, 29 CFR Part 1926 

(Subpart P).  Contractor is responsible for obtaining design of support of excavation by a licensed 

Engineer in the State of NY, as required. 

B. Dewatering: See Section 31 23 19 Dewatering.   

C. Protection and Restoration of Surfaces: Protect newly graded areas from traffic, erosion, and 

settlements. Repair and reestablish damaged or eroded slopes, elevations or grades and restore 

surface construction prior to acceptance. Protect existing streams, ditches and storm drain inlets 

from water-borne soil by means of straw bale dikes. Conduct work in accordance with NYS DEC 

requirements.  Refer to Section 312500:  Erosion and Sedimentation Control for more information. 

1.9 PROTECTION OF PROPERTY 
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A. Protect structures, utilities, pavements, and other facilities from damage caused by settlement, 

lateral movement, undermining, washout, and other hazards created by earthwork operations. 

B. Perform excavation by hand within dripline of large trees to remain. Protect root systems from 

damage or dryout to the greatest extent possible. Maintain moist condition for root system and 

cover exposed roots with moistened burlap. 

C. Refer to Section 02 41 19: Selective Demolition, for more information. 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available 

from excavations. 

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM 

D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches in any 

dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 

according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum 

moisture content at time of compaction 

D. Recycled Asphalt Pavement (RAP): Use of reclaimed asphalt pavement is not allowed for subbase 

and subgrade materials. 

E. Suitable Material (Fill and Backfill for Landscaped Areas):  Material consisting of mineral soil 

(inorganic), blasted or broken rock and similar materials of natural or man-made origin, including 

mixtures thereof.  Maximum particle size will not exceed 1/3 of the specified layer thickness prior 

to compaction.  NOTE:  Material containing cinders, industrial waste, sludge, building rubble, land 

fill, muck, and peat will be considered unsuitable for fill and backfill. Topsoil and organic silt may 

be used as suitable material in landscaped areas provided it is placed in the top layer of the 

subgrade surface. 

F. NYSDOT Select Granular Fill:  Material shall be a sand and gravel mixture substantially free from 

silt, clay, shale.  The material shall not contain organic matter, frozen sections, slag, cinders, ashes, 

rubbish, other foreign material or deleterious matters.  This soil material shall be used as a general 

fill where as required on the Contract Drawings.  The material shall be approved by the Engineer 

and conform to the following gradation: 

NYSDOT Select Granular Fill 

U.S. Sieve Designation 

% by weight passing square 

opening 

4 inch 100% 

No. 40 0% - 70% 

No. 200 0% - 15% 

1. Magnesium Sulfate Soundness Test: Materials exceeding 30% will be rejected. 
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G. Pipe Bedding and Pipe Zone Backfill:  Material shall be a sand or a mixture of crushed stone and 

gravel, free of soft, nondurable particles, elongated particles or other deleterious matters.  Material 

shall not contain organic matter, frozen sections, slag, cinders, ashes, rubbish, or other foreign 

material.  The material shall be approved by the Engineer and conform to the following gradation: 

Sand 

U.S. Sieve Designation 

% by weight passing square 

opening 

3/4 inch 100% 

No. 40 0% - 70% 

No. 200 0% - 10% 

H. Trench Backfill:  Material shall be a natural run-of-bank (ROB) or processed gravel, free of soft, 

nondurable particles, elongated particles or other deleterious matters.  Material shall not contain 

organic matter, frozen sections, slag, cinders, ashes, rubbish, or other foreign material.  The 

material shall be approved by the Engineer and conform to the following gradation: 

Processed Gravel 

U.S. Sieve Designation 

% by weight passing square 

opening 

4 inch 100% 

No. 40 0% - 70% 

No. 200 0% - 10% 

I. NYSDOT Subbase Course Type 2: Per NYSDOT Standard Specification Section 304, approved 

blast furnace slag, stone, sand, and gravel, or blends of these materials with not more than 30% 

by weight of glass. The material shall conform to the following gradation: 

U.S. Sieve Designation % by weight passing square opening 

2 inch 100% 

1/4 inch 30% - 65% 

No. 40 5% - 40% 

No. 200 0% - 10% 

1. Magnesium Sulfate Soundness Test: 20% maximum loss by weight after 4 test cycles. 

2. Plasticity Index: The plasticity index of the material passing the No. 40 mesh sieve shall not 

exceed 5.0. 

3. Elongated Particles: Not more than 30%, by weight, of the particles retained on a 2-inch sieve 

shall consist of flat or elongated particles. A flat or elongated particle is defined as one, which 

has its greatest dimension more than 3 times its least dimension. 

J. NYSDOT No. 1 Crushed Stone per NYSDOT Standard Specification Table 703-4: Crushed stone 

shall be washed. Material shall be substantially free from silt, clay and organic matter. It shall not 

contain frozen sections, slag, cinders, ashes, rubbish, other foreign material and deleterious 

matters. The material shall be approved by the Engineer and conform to the following gradation: 

U.S. Sieve Designation % by weight passing square 

opening 

1 inch 100% 

1/2 inch 90% - 100% 

1/4 inch 0% - 15% 

No. 200 0% - 1% 

K. NYSDOT No. 2 Crushed Stone per NYSDOT Standard Specification Table 703-4: Crushed stone 

shall be washed. Material shall be substantially free from silt, clay and organic matter. It shall not 
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contain frozen sections, slag, cinders, ashes, rubbish, other foreign material and deleterious 

matters. The material shall be approved by the Engineer and conform to the following gradation: 

U.S. Sieve Designation % by weight passing square 

opening 

1 1/2 inch 100% 

1 inch 90% - 100% 

1/2 inch 0% - 15% 

No. 200 0% - 1% 

L. NYSDOT No. 3 Crushed Stone per NYSDOT Standard Specification Table 703-4: Crushed stone 

shall be washed. Material shall be substantially free from silt, clay and organic matter. It shall not 

contain frozen sections, slag, cinders, ashes, rubbish, other foreign material and deleterious 

matters. The material shall be approved by the Engineer and conform to the following gradation: 

U.S. Sieve Designation % by weight passing square 

opening 

2 1/2 inch 100% 

2 inch 90% - 100% 

1 1/2 inch 35%-70% 

1 inch 0% - 15% 

No. 200 0% - 0.7% 

M. NYSDOT No. 4 Crushed Stone per NYSDOT Standard Specification Table 703-4: Crushed stone 

shall be washed. Material shall be substantially free from silt, clay and organic matter. It shall not 

contain frozen sections, slag, cinders, ashes, rubbish, other foreign material and deleterious 

matters. The material shall be approved by the Engineer and conform to the following gradation: 

U.S. Sieve Designation % by weight passing square 

opening 

4 inch 100% 

3 inch 90% - 100% 

2 inch 0% - 15% 

No. 200 0% - 0.7% 

N. Pea Gravel: Comply with DOT Article 703-02 for screened gravel. The material shall be approved 

by the Engineer and conform to the following gradation: 

U.S. Sieve Designation % by weight passing square 

opening 

1/2 inch 100% 

1/4 inch 90% - 100% 

1/8 inch 0% - 15% 

No. 200 Sieve 0% - 1% 

2.2 GEOTEXTILES: 

A. Stabilization Fabric: Mirafi, Inc. 500X, or approved equivalent, or as indicated on drawings. 

B. Separation Fabric: Mirafi, Inc. 140N or approved equivalent, or as indicated on drawings. 

PART 3 - EXECUTION 
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3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by earth moving 

operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 

protection before placing subsequent materials. 

3.2 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface 

and subsurface conditions encountered. Unclassified excavated materials may include rippable 

rock, soil materials, and obstructions which can be removed with a Late Model, Track-mounted 

hydraulic excavator, equipped with a 42” wide short tip radius rock bucket, rated not less than 

150hp flywheel power. No changes in the Contract Sum or the Contract Time will be authorized for 

rock excavation or removal of obstructions defined as unclassified excavation. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and 

rock, replace with satisfactory soil materials. 

2. Earth excavation includes excavating pavements and obstructions visible on surface; 

underground structures, utilities, and other items indicated to be removed; together with soil, 

boulders, and other materials not classified as rock. 

B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified 

as rock. Do not excavate rock until it has been classified, measured and examined by Engineer or 

Construction Manager. The Contract Sum will be adjusted for rock excavation according to unit 

prices included in the Contract Documents. Changes in the Contract Time may be authorized for 

rock excavation. 

3.3 EXCAVATION FOR STRUCTURES, WALKS AND PAVEMENTS 

A. Excavate surfaces under structures, walks and pavements to indicated lines, cross sections, 

elevations, and subgrades. 

3.4 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost 

line, or as shown in the Contract Documents. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 

conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or 

conduit unless otherwise indicated. 

1. Clearance: 12 inches each side of pipe or conduit. 
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C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of 

pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of 

pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp objects 

along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench bottoms 

and support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to 

support bottom 90 degrees of pipe or conduit circumference. Fill depressions with tamped 

sand backfill. 

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support 

conduit on an undisturbed subgrade. 

4. Excavate trenches 6 inches deeper than bottom of pipe and conduit elevations, or as shown 

in the Contract Drawings, to allow for bedding course. Hand-excavate deeper for bells of pipe 

3.5 SUBGRADE INSPECTION 

A. Notify Engineer or Inspector when excavations have reached required subgrade. 

B. If Engineer or Inspector determines that unsatisfactory soil is present, continue excavation and 

replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-

wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and areas 

of excess yielding. Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 

perpendicular to first direction. Limit vehicle speed to 3 mph. 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Engineer or Inspector, and replace with compacted backfill or fill as directed. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 

construction activities, as directed by Engineer, without additional compensation. 

3.6 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 

concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete 

fill, with 28-day compressive strength of 2500 psi, may be used when approved by Engineer. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 

Engineer. 

3.7 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, 

grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 
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1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 

remaining trees. 

2. Maintain erosion control measures as described in Section 312500:  Erosion and 

Sedimentation Controls. 

3.8 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 

waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting as specified by pertinent OSHA 

regulations and in conformance with any approved SOE designs. 

7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.9 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact pipe bedding course on trench bottoms and where indicated. Shape pipe 

bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, 

fittings, and bodies of conduits.  

C. Backfill voids with satisfactory soil while removing shoring and bracing. 

D. Place and compact initial pipe zone backfill, free of particles 3/4 inch or larger, to a height of 12 

inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides 

and along the full length of piping or conduit to avoid damage or displacement of piping or 

conduit. Coordinate backfilling with utilities testing. 

E. Place and compact final trench backfill to final subgrade elevation. 

F. Install detectable warning tape directly above utilities, 12 inches below finished grade, except 6 

inches below subgrade under pavements and slabs. 

3.10 SOIL FILL 
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A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 

material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as indicated on plans: 

1. Under grass and planted areas, use satisfactory soil material. 

2. Under walks and pavements, use select granular fill soil material. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.11 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 

compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or 

ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds 

optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight. 

3.12 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 

compacted by heavy compaction equipment, and not more than 6 inches in loose depth for material 

compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 

uniformly along the full length of each structure. 

C. Compact each layer of fill and backfill for the following area classifications to the percentage of 

maximum density specified below and at a moisture content suitable to obtain the required 

densities, but at not less than 3 percent drier or more than 2 percent wetter than the optimum 

content as determined by ASTM D1557 (Modified Proctor), at the following test intervals. 

1. Concrete Slabs and Steps: 95 percent, (1) test per lift for every 2,000 sf. 

2. Landscaped Areas: 90 percent, (1) test per lift for every 10,000 sf. 

3. Pavements and Walks: 95 percent, (1) test per lift for every 2,000 sf. 

4. Pipe Bedding: 95 percent, (1) test per lift for every 100 linear foot of pipe. 

5. Pipe Zones: 95 percent, refer to appropriate area for testing frequency. 

3.13 DEWATERING 

A. See Section 312319: Dewatering. 

3.14 ROCK REMOVAL 
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A. Rock removal (bedrock) is not anticipated for the project. 

B. If bedrock is encountered the contractor shall notify the Owner’s Representative. 

3.15 GRADING 

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 

with compaction requirements and grade to cross sections, lines, and elevations indicated.  

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances. 

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. 

Finish subgrades to required elevations within the following tolerances: 

1. Grass or Unpaved Areas: Plus or minus 1 inch. 

2. Pavements: Plus or minus 1/2 inch. 

3.16 SUBBASE COURSE UNDER PAVEMENTS AND WALKS 

A. Place subbase course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course under pavements and walks as follows: 

1. Install separation geotextile on prepared subgrade according to manufacturer's written 

instructions, overlapping sides and ends, or as shown in the Contract Drawings. 

2. Place base course material over subbase course under hot-mix asphalt pavement. 

3. Shape subbase course to required crown elevations and cross-slope grades. 

4. Place subbase course 6 inches or less in compacted thickness in a single layer. 

5. Place subbase course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 

6. Compact subbase course at optimum moisture content to required grades, lines, cross 

sections, and thickness to not less than 95 percent of maximum dry unit weight according to 

ASTM D 1557. 

3.17 FIELD QUALITY CONTROL 

A. Special Inspections: The Owner shall engage a qualified special inspector shall perform the 

following special inspections:  

1. Determine prior to placement of fill that site has been prepared in compliance with 

requirements. 

2. Determine that fill material and maximum lift thickness comply with requirements. 
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3. Determine, at the required frequency, that in-place density of compacted fill complies with 

requirements. 

B. Testing Agency: A qualified geotechnical engineering testing agency (in accordance with ASTM E 

329 and ASTM D 3740) shall perform tests and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 

subsequent earth moving only after test results for previously completed work comply with 

requirements. 

D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 

compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth 

required; recompact and retest until specified compaction is obtained. 

3.18 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free 

of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 

surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 

construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and 

recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill 

with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 

eliminate evidence of restoration to greatest extent possible. 

3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or 

spread soil as directed by Engineer. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose 

of them off Owner's property.  Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

END OF SECTION 31 20 00 
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SECTION 31 23 19 – DEWATERING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Construction dewatering. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference with Construction Manager at project site. 

1.3 ACTION SUBMITTALS 

A. Shop Drawings: For dewatering system, prepared by or under the supervision of a qualified 
professional engineer. 

B. Dewatering Plan: Submit to Engineer for review and approval. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field Quality-Control Submittals: 

1. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Qualifications: 

1. Installer: An experienced installer that has specialized in design of dewatering systems 
and dewatering work. 

2. Land Surveyor: A professional land surveyor who is legally qualified to practice in state 
where Project is located. 

1.6 FIELD CONDITIONS 

A. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent 
existing buildings, structures, and site improvements; establish exact elevations at fixed points to 
act as benchmarks. Clearly identify benchmarks and record existing elevations. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain dewatering 
system of sufficient scope, size, and capacity to control hydrostatic pressures and to lower, 
control, remove, and dispose of groundwater and permit excavation and construction to proceed 
on dry, stable subgrades. 

B. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 
dewatering. Comply with water- and debris-disposal regulations of authorities having jurisdiction. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Provide temporary grading to facilitate dewatering and control of surface water. 

B. Protect and maintain temporary erosion and sedimentation controls, which are specified on the 
drawings, during dewatering operations. 

3.2 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete with pump 
equipment, standby power and pumps, filter material gradation, valves, appurtenances, water 
disposal, and surface-water controls. 

1. Space well points or wells at intervals required to provide sufficient dewatering. 

2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface. 

B. Place dewatering system into operation to lower water to specified levels before excavating below 
groundwater level. 

C. Provide sumps, sedimentation tanks, and other flow-control devices as required by authorities 
having jurisdiction. 

D. Provide standby equipment on-site, installed and available for immediate operation, to maintain 
dewatering on continuous basis if any part of system becomes inadequate or fails. 

3.3 OPERATION 

A. Operate system continuously until drains, sewers, and structures have been constructed and fill 
materials have been placed or until dewatering is no longer required. 

B. Operate system to lower and control groundwater to permit excavation, construction of structures, 
and placement of fill materials on dry subgrades. Drain water-bearing strata above and below 
bottom of foundations, drains, sewers, and other excavations. 

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade 
softening, and slope instability. 
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2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations, 
drains, sewers, and other excavations. 

3. Maintain piezometric water level a minimum of 24 inches below bottom of excavation. 

C. Remove dewatering system from Project site on completion of dewatering. Plug or fill well holes 
with sand or cut off and cap wells a minimum of 36 inches below overlying construction. 

END OF SECTION 31 23 19 
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SECTION 31 25 00 – EROSION AND SEDIMENTATION CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes: 

1. Furnish, install, inspect, maintain, and remove soil erosion and sediment control measures 

during construction as shown on the Contract Documents prepared for this project. 

2. Minimize the potential short-term adverse environmental impacts associated with construction 

activity in environmentally sensitive areas. 

3. Assure the quantity and quality of stormwater runoff is not substantially altered due to 

construction activities. 

4. Stabilize slopes and protect offsite areas by the installation and maintenance of stabilization 

and erosion control measures. 

5. Based on the project parameters, it is anticipated that coverage under the NYSDEC SPDES 

General Permit for Stormwater Discharge from Construction Activities will not be required.   

1.2 SUBMITTALS 

A. Product Data: Manufacturer’s catalog cuts, specifications and installation instructions. 

B. Contingency Action Plan for prompt remedial action in the event spillage of petroleum products or 

other pollutants should occur. Contingency Action Plan shall be submitted to the Engineer for 

acceptance prior to the start of construction. 

C. Name and location of all material suppliers. 

D. Certificate of compliance with the standards specified above for each source of each material. 

E. List of disposal sites for waste and unsuitable materials and all required permits for use of those 

sites. 

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 311000: Site Clearing 

C. Section 31 20 00: Earth Moving 

D. Section 31 23 19: Dewatering 
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1.4 REFERENCE STANDARDS 

A. New York Standards and Specifications for Erosion and Sediment Control, NYSDEC, latest edition. 

B. NYSDEC: New York State Stormwater Management Design Manual, latest edition. 

C. 6 NYCRR Parts 611 – 613 and all additions. 

D. OSHA 40 CFR Part 258 and all additions. New York State: Standards and Specifications for 

Erosion and Sediment Control, latest edition. 

1.5 DEFINITIONS 

A. Critical Environmental Areas: Those areas, conditions, or features which, when disturbed by 

construction activities, create an adverse environmental impact. These areas include, but are not 

necessarily limited to, densely wooded areas, swales, wetland areas, streams, brooks, ocean, and 

steep slopes. 

B. Stabilized Construction Entrance: A stabilized pad of aggregate underlain with geotextile where 

traffic enters a construction site to reduce or eliminate tracking of sediment to public roads. 

C. Dust Control: Prevent surface and air movement of dust from disturbed soil surfaces. 

D. Silt Fence: A barrier of geo-textile fabric installed on contours across the slope to intercept runoff 

by reducing velocity. Replace after 1 year. 

E. Storm Drain Inlet Protection: A semi-permeable barrier installed around storm inlets to prevent 

sediment from entering a storm drainage system. 

1.6 ACCIDENT PREVENTION MEASURES 

A. All preventative measures shall be taken to avoid spillage of pollutants and the release of sediment. 

B. Every precaution shall be taken to prevent the possibility of accidentally starting fires. Construction 

programs should include fire prevention planning, training of personnel in firefighting, and a fire 

prevention inspection program. 

C. Pollutant control, erosion control devices, and sedimentation control devices shall be inspected as 

outlined on the Contract Drawings and necessary repairs made accordingly. 

D. Additional controls shall be implemented if field conditions warrant, and/or as directed. 

1.7 SUMMARY 

A. Furnish all labor, equipment and materials required to complete all work associated with providing 

erosion and sedimentation control grading, site grading and preparation of pavement and structure 

subgrade, and other related and incidental work as required to complete the work on the Contract 

Drawings and specified herein. 

B. All excavations shall be in conformity with the lines, grades, and cross sections shown on the 

Drawings or established by the Engineer. 
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C. The Contractor shall conduct all construction activities in such a manner as to minimize erosion of 

disturbed areas and off-site sedimentation. 

D. All work under this Contract shall be done in conformance with and subject to the limitations of the 

New York Standards and Specifications for Erosion and Sedimentation Control. 

E. The following excerpts from the regulations are particularly important: 

1. ...slopes left exposed will, within 21 working days of completion of any phase of grading, be 

planted or otherwise provided with ground cover, devices, or structures sufficient to restrain 

erosion... 

2. ...a ground cover sufficient to restrain erosion must be planted or otherwise provided within 

21 working days on that portion of the tract (disturbed area) upon which further active 

construction is not being undertaken... 

F. Due to the nature of the work required by this Contract, it is anticipated that the location and nature 

of the erosion and sedimentation control devices may be adjusted on several occasions to reflect 

the current phase of construction. Erosion and sedimentation control devices shall be established 

prior to or concurrent with the clearing operations in a given area. Where such practice is not 

feasible, the erosion and sedimentation control device(s) shall be established immediately following 

completion of the clearing operation. 

G. The construction schedule adopted by the Contractor will impact the placement and need for 

specific devices required for the control of erosion. The Contractor shall develop and implement 

such additional techniques as may be required to minimize erosion and off-site sedimentation. The 

location and extent of erosion and sedimentation control devices shall be revised at each phase of 

construction that results in a change in either the quantity or direction of surface runoff from 

constructed areas. All deviations from the erosion and sedimentation control provisions shown on 

the Contract Drawings shall have the prior acceptance of the Engineer. 

H. Erosion and sedimentation controls applicable to this project shall include but not be limited to the 

following items of work: 

1. Erect silt fence at locations shown on the Contract Drawings and at other locations indicated 

by the Engineer. 

2. Provide temporary sedimentation basins or dewatering bags for the settling of water pumped 

from the excavations or intercepted by drainage ditches for keeping water out of the 

excavations or to protect existing structures. The Contractor shall remove trapped sediments 

from the basins or tanks as necessary to maintain their effectiveness or as indicated by the 

Engineer. Sediment material removed from the basins shall be disposed off site by the 

Contractor at no additional cost to the Owner. 

3. Provide temporary or permanent ground cover adequate to restrain erosion on erodible slopes 

or other areas that will be left un-worked for periods exceeding 21 calendar days. 

4. Temporary soil stockpiles. 

5. Dust control. 

6. Provide other types of erosion and sedimentation control devices at the locations shown on 

the Contract Drawings, or as specified herein. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Silt fence sedimentation barrier as shown on contract drawings. 

B. Filter fabric inlet protection as shown on contract drawings. 

C. Inlet protection in pavement as shown on contract drawings. 

D. Construction entrance stone material as shown on contract drawings. 

E. Concrete washout materials as shown on contract drawings. 

PART 3 - EXECUTION  

3.1 PREPARATION 

A. All construction details outlined herein and shown on the Contract Drawings shall be implemented 

to insure minimum damage to the environment during construction and for the long term. 

B. Prior to any construction activities, install temporary erosion and sediment control barriers or 

measures as indicated on the Contract Drawings. 

C. Staging of Earthwork Activities: All earthwork shall be scheduled so that the smallest possible areas 

will be unprotected from erosion for the shortest time feasible. 

D. All construction details shall meet environmental objectives and constraints specified herein, 

outlined in permits, or directed by the Owner to protect the natural resources within the Project 

Area. 

E. Temporary, permanent, or unspecified alteration of the flow line of any stream or watercourse will 

be prohibited. 

F. Vegetation adjacent to or outside of access roads or rights-of-way shall not be damaged. 

G. Disposal of spoil material shall not be in any flood plain, wetland, stream, brook, or sensitive 

environmental area.  The Contractor shall dispose of spoils within staging areas and provide 

sediment control barriers accordingly. 

H. Contractor shall replace any tree or shrubs damaged in kind to the satisfaction of the Owner.  

I. Installation of erosion and sediment control products shall be installed as per manufacturer’s 

specifications. 

J. Vegetation shall be established to control sedimentation and erosion on slopes, long term stockpile 

areas, or any other erosion sensitive area. 

K. No more than 1 acre shall be exposed (not stabilized) at any time during the construction process. 

L. The Contractor is fully responsible for maintaining, repairing, and protecting his work throughout 

the Project, at no additional cost to the Owner, until the Owner accepts the Work.   



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

EROSION AND SEDIMENTATION CONTROLS  31 25 00 - 5 of 6 

3.2 CLEARING 

A. See Section 311000: Site Clearing. 

3.3 EROSION AND SEDIMENT CONTROL 

A. Prior to commencement of construction, the Engineer shall conduct an assessment of the site and 

certify that the appropriate erosion and sediment control structures as shown on the Contract 

Drawings have been adequately installed and implemented. The Contractor shall contact the 

Engineer once the erosion and sediment control structures have been installed. 

B. The Contractor shall, at the direction of the Engineer, use necessary methods to minimize erosion 

within access roads, especially in areas that drain to watercourse areas.   

C. Cuts, fills, and other disturbed areas will be maintained to prevent erosion until adequate 

vegetative/impervious cover is established. 

D. Water, resulting from dewatering operations that will reduce the quality of receiving waters shall 

not be directly discharged.  The Contractor shall provide, install, and maintain sump pits where 

necessary to dewater operations as detailed on the plans. Stone used within the sump pits shall 

be washed clean stone. The Contractor shall provide, install and maintain dewatering bags, as 

deemed necessary to control sediment deposits at critical environmental areas. Lifting straps shall 

be placed under the unit to facilitate removal after use. Dewatering bags shall be placed on 

stabilized areas over grass. Discharge hose from pump shall be inserted a minimum of six inches 

and tightly secured with attached strap to prevent water from flowing out of the unit without being 

filtered. Water from dewatering operations shall be treated to eliminate the discharge of sediment 

and other pollutants to streams and watercourses. The unit shall be replaced when it is half full of 

sediment or when the sediment has reduced the flow rate of the pump discharge to an impractical 

rate.  Remove and dispose of sediment and dewatering bag off-site.   

E. Silt fence, where identified on plans, shall be installed at down gradient locations to control 

sediment deposits off-site at critical environmental areas. The silt fence shall be staked (unless 

noted otherwise), anchored and set as per manufactures specifications. The silt fence shall be 

inspected on a daily basis and after a rain fall event and repaired as necessary.  

F. A stabilized construction entrance shall be installed and maintained for vehicular access on and off 

site.  The entrance shall be constructed of 2” stone, or approved equal, and shall have a minimum 

length of 50 feet. The condition of the entrance shall be inspected daily and repaired as necessary. 

G. Dust control shall be controlled by the use of water, or calcium chloride application. Water 

application shall be applied at a rate where mud is not produced.  The rate of application of the 

calcium chloride shall not exceed Federal, State and Local application rates or manufactures 

recommendations. Dust control shall be applied on adjacent public streets. 

H. Paved areas within access corridors and parking areas shall be swept on a regular basis (minimum 

twice per week) as needed to minimize sediment and dust tracked from the Work area. Should 

sediment and dust be tracked off-site, Contractor shall be responsible for sweeping public streets.   

I. During the final site restoration, the Contractor shall remove all sediment and debris deposited in 

the temporary and permanent erosion and sediment control barriers or measures including but not 

limited to all culverts and drainage swales, at no additional cost to the Owner. 
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J. When all disturbed areas are stable, all temporary erosion and sediment control measures shall be 

removed per the approval of the Owner’s Representative. The measures are temporary, and shall 

be removed and the areas restored to its original condition when they are no longer required, at no 

additional cost to the Owner. 

END OF SECTION 31 25 00 
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SECTION 32 12 16 – ASPHALT PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes: 

1. Hot-mixed asphalt pavement for roads and walkways. 

2. Hot-mixed asphalt patching. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 31 20 00: Earth Moving 

1.3 SUBMITTALS 

A. General: Submit the following in accordance with the Contract Document requirements. 

1. Job-mix designs for each job mix proposed for the work. 

2. Product data for each type; include technical data and tested physical and performance 

properties. 

3. Job-mix designs; certification by authorities having jurisdiction, of approval of each job mix 

proposed for work. 

B. Material certificates signed by material producer and Contractor, certifying that each item complies 

with or exceeds specified requirements. 

C. Qualification Data: For manufacturer and testing agency. 

D. Field quality-control reports. 

1.4 PROJECT CONDITIONS 

A. Do not apply asphalt materials if sub-grade is wet or excessively damp or if the following conditions 

are not met: 

1. Prime and Tack Coats: Minimum surface temperature of 60 deg F. 

2. Asphalt Binder Course: Minimum surface temperature of 40 deg F and rising at time of 

placement. 

3. Asphalt Surface Course: Minimum surface temperature of 60 deg F at time of placement. 

1.5 QUALITY ASSURANCE 
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A. Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by 

authorities having jurisdiction or the NYSDOT. 

B. Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing indicated. 

C. Regulatory Requirements: Comply with materials, workmanship, and other applicable requirements 

of the NYSDOT for asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in NYSDOT 

Standard Specifications do not apply to this Section. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. Coarse Aggregate: Shall conform to ASTM D 692, sound; angular crushed stone, crushed gravel. 

B. Fine Aggregate: Shall conform to ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or 

sand prepared from stone, gravel. 

2.2 ASPHALT MATERIALS 

A. Hot Mix Asphalt (HMA): Dense, hot laid asphalt plant mixes produced at a NYSDOT approved 

facility, designed in accordance with NYSDOT Material Methods (MM), and complying with 

NYSDOT Section 403 Hot Mix Asphalt (HMA) for municipalities.  The following mixes are utilized 

for this project: 

1. Roads and Walkways 

a. Top Course: NYSDOT, 12.5mm F3 (Type 6) HMA Superpave, 80 series compaction. 

b. Binder Course: NYSDOT, 19mm F9 (Type 3) HMA Superpave, 80 series compaction. 

c. Asphalt Cement Tack Coat: Material shall conform to NYSDOT Section 407 – Tack Coat. 

d. Prime Coat: Cut-back asphalt type, ASTM D 2027; MC-30, MC-70 or MC-250. 

2. Basketball Court 

a. Top Course: NYSDOT, 12.5mm F3 (Type 7) HMA Superpave, 80 series compaction. 

b. Binder Course: NYSDOT, 19mm F9 (Type 3) HMA Superpave, 80 series compaction. 

c. Asphalt Cement Tack Coat: Material shall conform to NYSDOT Section 407 – Tack Coat. 

d. Prime Coat: Cut-back asphalt type, ASTM D 2027; MC-30, MC-70 or MC-250. 

2.3 AUXILIARY MATERIALS 

A. Sand: ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3. 

B. Joint Sealant: ASTM D 3405 or AASHTO M 301, hot-applied, single-component, polymer-modified 

bituminous sealant. 
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PART 3 - EXECUTION  

3.1 EXAMINATION 

A. Verify that sub-grade is dry and in suitable condition to support paving and imposed loads. 

B. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section 

to sound base. Extend top course removal 12 inches into adjacent sound pavement, unless 

otherwise indicated.  Cut excavation faces vertically, excavate rectangular or trapezoidal patches.  

Remove excavated material.  Re-compact existing unbound-aggregate base course to form new 

sub-grade. 

B. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt 

paving at a rate of 0.05 to 0.15 gal./sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 

2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 

C. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, 

compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with 

adjacent surfaces. 

3.3 REPAIRS 

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course 

to level sags and fill depressions deeper than 1 inch in existing pavements. 

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 1/4 

inch. 

1. Clean cracks and joints in existing hot-mix asphalt pavement. 

2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide.  Fill flush with 

surface of existing pavement and remove excess. 

3.4 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from 

substrate surfaces.  

B. Prepare and proof roll existing subgrade in accordance with DOT Section 203-3.14, Proof Rolling 

in Cut Sections. 

C. If Selected Fill is required, place and compact fill in accordance with contract specification 31 20 

00 – Earth Moving.  

D. Place and compact subbase material in accordance with contract specification 310000 – 

Earthwork. 
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E. Prepare existing surfaces in accordance with DOT Section 403-3.02, conditioning of existing 

surface. 

F. Tack Coat all surfaces to receive paving and allow to cure undisturbed before applying hot-mix 

asphalt paving. Tack Coat prior to placement of any layer of HMA regardless of time between lifts. 

G. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove 

spillages and clean affected surfaces. 

3.5 HOT-MIX ASPHALT PLACING 

A. Place Hot Mix Asphalt (HMA) to the required grade, cross section and compacted thickness.  

Promptly correct surface irregularities in paving course. 

B. Spread mix at a minimum temperature of 250 degrees F (121 degrees C). 

C. Offset horizontal paving joints in successive layers by a minimum of 24” perpendicular to the joint. 

3.6 COMPACTION 

A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without 

excessive displacement. Compact hot-mix paving with hot, hand tampers or vibratory-plate 

compactors in areas inaccessible to rollers. Complete compaction before mix temperature cools to 

185 deg F. 

B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and outside 

edge. Examine surface immediately after breakdown rolling for indicated crown, grade, and 

smoothness. Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-mix 

asphalt is still hot enough to achieve specified density. Continue rolling until HMA course has been 

uniformly compacted to a minimum of 92 percent of reference maximum theoretical density 

according to ASTM D 2041. 

D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm. 

E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper 

alignment. Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs: Remove paved areas that are defective or contaminated with foreign materials and 

replace with fresh, hot-mix asphalt. Compact by rolling to specified density and surface 

smoothness. 

G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and 

hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 

marked.  

I. Once pavement cures for a minimum of 24 hours, apply pavement markings with mechanical 

equipment to a minimum wet film thickness of 15 mils. 
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3.7 FIELD QUALITY CONTROL 

A. Special Inspections: Contractor shall engage a qualified special inspector to perform the following 

special inspections: 

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

C. Thickness: In-place compacted thickness of hot-mix asphalt courses shall be determined according 

to ASTM D 3549. 

D. Surface Smoothness: Finished surface of each hot-mix asphalt course shall be tested for 

compliance with smoothness tolerances. 

E. In-Place Density: Testing agency shall take samples of uncompacted paving mixtures and 

compacted pavement according to ASTM D 979. 

F. Reference maximum theoretical density shall be determined by averaging results from four 

samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to 

ASTM D 2041, and compacted according to job-mix specifications. 

G. In-place density of compacted pavement shall be determined by testing core samples according to 

ASTM D 1188 or ASTM D 2726. 

H. One core sample shall be taken for every 1000 sq. yd or less of installed pavement, with no fewer 

than three cores taken. 

I. Field density of in-place compacted pavement may also be determined by nuclear method 

according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.   

J. Replace and compact hot-mix asphalt where core tests were taken. 

K. Remove and replace or install additional hot-mix asphalt where test results or measurements 

indicate that it does not comply with specified requirements. 

3.8 INSTALLATION TOLERANCES 

A. Thickness: Compact each course to produce the thickness indicated within the following tolerances: 

1. Binder Course: Plus or minus 1/2 inch. 

2. Top Course: Plus 1/4 inch, no minus. 

B. Surface Smoothness: Compact each course to produce a surface smoothness within the following 

tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to 

paved areas: 

1. Base Course: 1/4 inch. 

2. Top Course: 1/8 inch. 

3. Crowned Surfaces: Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 
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3.9 DISPOSAL 

A. Remove excavated materials from Project site and legally dispose of them in a NYSDEC approved 

landfill. 

1. Do not allow excavated materials to accumulate on-site. 

END OF SECTION 32 12 16 
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SECTION 32 13 00 – CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 033000: Cast-In-Place Concrete (CIVIL) 

B. Section 310000: Earth Moving   

C. Section 321373: Concrete Paving Joint Sealants 

1.2 REFERENCES 

A. Comply with American Concrete Institute Specifications for Structural Concrete, ACI 301-16, for 
the Work of this Section unless otherwise indicated on the drawings or specified. 

1.3 SUBMITTALS 

A. Product Data: 

1. Concrete Design Mix:  Submit proposed concrete design mix together with name and 
location of batching plant at least 28 days prior to the start of concrete work. 

2. Portland Cement:  Brand and Manufacturer’s name. 

3. Air-entraining Admixture:  Brand and manufacturer’s name. 

4. Water-reducing or High Range Water-reducing Admixture:  Brand and manufacturer’s name. 

5. Curing and Anti-Spalling Compound:  Manufacturer’s specifications and application 
instructions. 

6. ADA Detectable Warning Surface:  Manufacturer’s specifications, product data, test reports, 
method of installation, and maintenance instructions. 

1.4 QUALITY ASSURANCE 

A. Concrete batching plants shall be currently approved as concrete suppliers by the New York 
State Department of Transportation. 

1.5 DELIVERY 

A. Batch Ticket Information:  Indicate on the delivery ticket the type, brand, and amount of fibrous 
concrete reinforcement material added to each batch of concrete. 

PART 2 - PRODUCTS 
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2.1 MATERIALS 

A. Cast-In-Place Concrete:  See Section 03 30 00: Cast-In-Place Concrete (CIVIL) 

B. Chemical Curing and Anti-Spalling Compound:  ASTM C-309, Type 1D, Class B, with minimum 
18 percent total solids content.  No thinning of material allowed. The volatile organic compound 
(VOC) content of concrete curing compounds shall meet requirements of the EPA national AIM 
VOC regulations. 

1. SureCure Emulsion, Kaufman Products, Inc. 3811 Curtis Avenue, Baltimore, MD 21226, 
(800) 637-6372. 

2. Cure & Seal by Symons Corp., 200 East Touhy Ave., PO Box 5018, Des Plaines, IL 60017-
5018, (847) 298-3200. 

3. Kure-N-Seal by Sonneborn/ BASF Building Systems, 889 Valley Park Dr., Shakopee, MN 
55379, (800) 433-9517. 

4. Day-Chem Cure & Seal UV 26 percent (J-22 UV) by Dayton Superior Corp., 721 Richard 
St., Miamisburg, OH 45342, (800) 745-3700. 

5. Acrylseal HS by Master Builders/ BASF Building Systems, 23700 Chagrin Blvd., Cleveland, 
OH  44122, (800) 628-9990. 

C. Bar Reinforcement:  ASTM A 615, Grade 60, deformed steel bars. 

D. Bar Supports:  Galvanized steel or AISI Type 430 stainless steel, and without plastic tips. 

E. Plain-steel Welded-Wire Reinforcement: ASTM A 185, fabricated from as-drawn steel wire into 
flat sheets. 

F. Tie Wire:  Black annealed wire, 16-1/2 gage or heavier. 

G. Joint Filler: See Section 32 13 73: Concrete Paving Joint Sealants. 

H. ADA Detectable Warning Surface:  Precast or prefabricated paving units or detectable Warning 
plate with a non-slip texture on the travel surface.  Color shall be a shade of brick red.  There 
shall be a minimum of 70 percent contrast in light reflectance between the detectable warning 
surface and the adjoining surfaces.  Material used to provide visual warning shall be an integral 
part of the detectable warning surface.  Visual contrast to meet the existing ADAAG A4.2.9.2. 

1. Detectable Warning Plate Model R-4984 by Neenah Foundry, 2121 Brooks Avenue, 
Neenah, WE 54956, (800) 558-5075, www.nfco.com., or approved equivalent.   

2.2 JOINTS AND EMBEDDED ITEMS (Amendments to ACI 301, Section 5.3.2.6): 

A. Obtain bond at construction joints by the use of bonding agent (adhesive) in accordance 
w/section 5.2.1.7 or the use of cement grout. 

PART 3 - EXECUTION 

3.1 PREPARATION 
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A. Do not use items of aluminum for mixing, chuting, conveying, forming, or finishing concrete.  
However, magnesium alloy tools may be used for finishing. 

B. Set forms true to line and grade and anchor rigidly in position. 

C. Space expansion joints equally at not more than 50’-0” on center unless otherwise indicated.  
Place expansion joints to isolate sidewalk from other structures and fixed objects. 

D. Place joint filler at expansion joints and where new concrete abuts existing concrete paving and 
fixed structures or appurtenances.  Protect the top edge of the joint filler during concrete 
placement with a temporary cap and remove after concrete has been placed. 

3.2 PLACING BAR REINFORCEMENT (Amendments to ACI 301, Section 3): 

A. At the time concrete is placed, reinforcement shall be free of mud, oil, loose rust, loose mill scale, 
and other materials or coatings that may adversely affect or reduce the bond. 

B. Unless otherwise shown differently on the Drawings, all reinforcement to be placed per ACI 301-
16. 

3.3 PLACING CONCRETE 

A. Consolidate concrete by spading, rodding, forking, or using an approved vibrator eliminating all 
air pockets, stone pockets, and honeycombing.  Work and float concrete surface so as to produce 
a uniform texture. 

B. Locate construction joints, if any, at expansion joints. 

3.4 CONCRETE WALKS AND PADS FINISHING AND CURING 

A. Wait until bleeding is stopped before final finishing operations. 

B. Keep surface damp but not wet between initial strike off and final finish. 

1. Utilize a fog spray, evaporative inhibitor, or midrange water reducer that is compatible with 
supplementary cementing materials to help control the amount of surface drying of the fresh 
concrete. 

C. Use minimal working of the surface during finishing. 

D. Utilize a magnesium or wood float. 

E. Avoid the use of steel finishing trowels and utilize a concrete finishing machine when possible. 

F. Finish edges of walk and expansion and control joints with a 1/4 inch radius edging tool. 

G. Provide broom finish for walk surfaces. 

H. Apply curing and anti-spalling compound in accordance with the manufacturer’s printed 
instructions. 

I. Apply curing immediately after final finish. 
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J. Hot Weather Concreting:  Comply with ACI 305R whenever the atmospheric temperature or the 
form surface temperature is at or above 90 degrees F., or climatic conditions of wind and/or low 
humidity will cause premature drying of the concrete. 

K. Curing Temperature:  Maintain the temperature of the concrete at 50 degrees F. or above during 
the curing period.  Keep the concrete temperature as uniform as possible and protect from rapid 
atmospheric temperature changes.  Avoid temperature changes in concrete which exceeds 5 
degrees F. in any one hour and 50 degrees F. in any 24-hour period. 

L. Saw control joints (CJ) one inch deep after the concrete has set.  Complete sawcuts within 18 
hours after slab is placed. Space control joints equally between expansion joints at approximately 
5’-0” on center, except where a different spacing is shown on the drawings. 

M. Provide tooled control joints one inch deep.  Space control joints equally between expansion 
joints approximately 5’-0” on center, except where a different spacing is shown on the drawings. 

3.5 PLACING ADA DETECTABLE WARNING SURFACE 

A. The ADA detectable warning surface shall be installed behind the edge of the curb. 

B. Domes shall be aligned on a square grid in the predominant direction of travel to permit wheels to 
roll between the domes. 

C. Install in accordance with the manufacturer’s printed instructions. 

D. The curb, ADA detectable warning surface, and sidewalk shall be flush with the elevation of the 
road surface. 

END OF SECTION 32 13 00 
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SECTION 32 13 17 – CONCRETE PAVING JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Section 03 30 00: Cast-In-Place Concrete 

C. Section 32 13 00: Concrete Paving 

1.2 SUBMITTALS 

A. Product Data: Catalog sheets, specifications, and installation instructions for each product 
specified except miscellaneous materials. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Product Testing: Test joint sealants using a qualified testing agency. 

C. Container Labels: Include manufacturer’s name, trade name of product, kind of material, 
expiration date and packaging date or batch number. 

1.4 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 
indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed from 
joint substrates. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 
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A. Compatibility: Provide joint sealants, backing materials, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and application, 
as demonstrated by joint-sealant manufacturer, based on testing and field experience. 

2.2 JOINT SEALANTS 

A. Type 1B Sealant: 

1. For Horizontal Joints: One-part, self-leveling silicone or polyurethane sealant for traffic 
bearing construction; Bostik Chem-Calk 955-SL, Tremco Vulkem 45, Pecora Urexpan NR-
201, Pecora 300-SL, Pecora 310-SL, Sika Sikaflex-1CSL, Dow Corning CCS. 

2. For Vertical Joints: One-part, non-sag silicone or polyurethane sealant; Tremco Vulkem 116, 
Pecora Dynatrol I, Sika Sikaflex Textured Sealant, Dow Corning CCS or CWS, Pecora 301-
NS, Pecora 311-NS. 

2.3 JOINT FILLERS 

A. Cork Joint Filler: Resilient, non-extruding type pre-molded cork units; ASTM D 1752 Type II. 

B. Closed Cell Polyurethane Joint Filler: Resilient, compressible, semi-rigid; W.R. Meadows’ 
Ceramar or A.C. Horn’s Closed Cell Plastic Foam Filler, Code 5401. 

C. Self-Expanding Cork Joint Filler: Resilient, non-extruding type pre-molded cork units; ASTM D 
1752, Type III. 

2.4 MISCELLANEOUS MATERIALS 

A. Joint Primer/Sealer/Conditioner: As recommended by the sealant manufacturer for the particular 
joint surface materials and conditions. 

B. Backer Rod: Compressible rod stock or expanded, extruded polyethylene. 

C. Bond Breaker Tape: Polyethylene or other plastic tape as recommended by the sealant 
manufacturer; non-bonding to sealant. 

D. Cleaning Solvents: Oil free solvents as recommended by the sealant manufacturer. Do not use 
re-claimed solvents. 

E. Masking Tape: Removable paper or fiber tape, self-adhesive, non-staining. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints to receive joint sealants, with Installer present, for compliance with requirements 
for joint configuration, installation tolerances, and other conditions affecting joint-sealant 
performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to comply 
with joint-sealant manufacturer's written instructions. 

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint 
sealant, including dust, old joint sealants, oil, grease, waterproofing, water repellents, water, 
surface dirt, and frost. 

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. 
Apply primer to comply with joint-sealant manufacturer's written instructions. Confine primers to 
areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces. 

3.3 JOINT FILLER INSTALLATION 

A. Set joint fillers at proper depth and position as required for installation of bond breakers, backer 
rods and sealants. Do not leave voids or gaps between the ends of joint filler units. 

1. Smooth Edged Joints: For joints between two concrete slabs or where new concrete abuts 
smooth edged materials use either filler as specified. 

2. Irregular Edged Joints: For joints where new concrete abuts granite curbs or other irregular 
edges use closed cell polyurethane joint filler. 

3.4 BACKER ROD AND BOND BREAKER TAPE INSTALLATION 

A. Install bond breaker tape in relaxed condition as it comes off the roll. Do not stretch the tape. Lap 
individual lengths. 

B. Provide backer rod of sufficient size to fill the joint width at all points in a compressed state. 
Compress backer rod at the widest part of the joint by a minimum of 25 percent. Do not cut or 
puncture the surface skin of the rod. 

3.5 JOINT SEALANT INSTALLATION 

A. Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated unless more stringent requirements apply. 

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions. 

C. Install joint-sealant backings to support joint sealants during application and at position required 
to produce cross-sectional shapes and depths of installed sealants relative to joint widths that 
allow optimum sealant movement capability. 

1. Do not leave gaps between ends of joint-sealant backings. 

2. Do not stretch, twist, puncture, or tear joint-sealant backings. 

3. Remove absorbent joint-sealant backings that have become wet before sealant application 
and replace them with dry materials. 
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D. Install joint sealants immediately following backing installation, using proven techniques that 
comply with the following: 

1. Place joint sealants so they fully contact joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 
optimum sealant movement capability. 

E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before skinning 
or curing begins, tool sealants according to the following requirements to form smooth, uniform 
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of 
sealant with sides of joint: 

1. Remove excess joint sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not 
discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless 
otherwise indicated. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials 
approved in writing by joint-sealant manufacturers. 

B. Protect joint sealants, during and after curing period, from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion. If, despite such protection, damage or 
deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately and 
replace with joint sealant so installations in repaired areas are indistinguishable from the original 
work. 

END OF SECTION 32 13 73 
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SECTION 32 16 13 – CAST IN PLACE CONCRETE CURBS 

PART 1 - GENERAL 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 033000: Cast In Place Concrete (CIVIL) 

B. Section 312000: Earth Moving 

C. Section 321373: Concrete Pavement Joint Sealants. 

1.2 REFERENCES 

A. Except as shown or specified otherwise, the Work of this Section shall conform to the 
requirements of American Concrete Institute (ACI) and American Society for Testing and 
Materials (ASTM) documents. 

1. ACI 304.2R-96:  Placing Concrete by Pumping Methods. 

2. ACI 305R-10:  Hot Weather Concreting. 

3. ACI 306R-10:  Cold Weather Concreting. 

4. ACI 308.1-11:  Standard Specification for Curing Concrete. 

5. ASTM C 94/C 94M – 11b:  Standard Specification for Ready- Mixed Concrete. 

6. ASTM C 494/C 494M - 11:  Standard Specification for Chemical Admixtures for Concrete. 

1.3 DEFINITIONS 

A. ACI 301, Section 1.2 - Definitions: 

1. Add the following definitions: 

a. Cementitious Material:  Cementitious materials include cement, ground blast furnace 
slag and fly ash. 

b. Corrosion Inhibitor Admixture:  A liquid admixture, calcium nitrite that inhibits corrosion 
of concrete-embedded steel in the presence of chloride ions. 

c. Pumped Concrete:  Concrete that is conveyed by pumping pressure through rigid pipe 
or flexible hose. 

d. Water-to-Cementitious Ratio (w/c):  An ratio representing quantity in pounds of free 
moisture available for cement hydration divided by quantity of cementitious materials in 
pounds per cubic yard concrete. 

1.4 SUBMITTALS 
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A. Submittals Package:  Submit product data for design mix(es) and materials for concrete specified 
below at the same time as a package. 

B. Product Data: 

1. Mix Design:  Submit proposed concrete design mix(es) together with name and location of 
batching plant at least 28 days prior to the start of concrete work. 

a. Include test results of proposed concrete proportions based on previous field 
experience or laboratory trial batches in accordance with ACI 301, Section 4. 

b. Pumped Concrete:  Include test results of proposed design mix(es) tested under actual 
field conditions with the maximum horizontal run and vertical lift required for this 
project. 

2. Portland Cement:  Brand and manufacturer’s name. 

3. Fly Ash:  Name and location of source, and DOT test numbers. 

4. Air-entraining Admixture:  Brand and manufacturer’s name. 

1.5 QUALITY ASSURANCE 

A. Qualifications of Crew Pumping Concrete:  Workers pumping concrete shall have had at least 
one year of experience pumping concrete. 

B. Concrete batching plants shall be currently approved as concrete suppliers by the New York 
State Department of Transportation. 

C. Truck mixers for concrete shall be currently approved by the New York State Department of 
Transportation. 

D. Pumping equipment for pumped concrete shall be subject to the approval of the Director. 

E. Fly ash supplier shall be on the New York State Department of Transportation’s current 
“Approved List of Suppliers of Fly Ash”. 

F. Source Quality Control:  The Director reserves the right to inspect and approve the following 
items, at their own discretion, either with their own forces or with a designated inspection agency: 

1. Batching and mixing facilities and equipment. 

2. Sources of materials. 

G. ACI 301, Section 1.3 Reference standards and cited publications: 

1. Add the following to the list of ASTM Standards: 

a. C 311-77 Standard Methods of Sampling and Testing Fly Ash or Natural Pozzolans For 
Use As A Mineral Admixture in Portland Cement Concrete. 

H. Performance Criteria:  The following criteria are required for the products included in this section: 

1. Cast-in-place Concrete shall contain post-industrial and/or post-consumer recycled content 
as follows: 
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a. Fly Ash:  Concrete shall incorporate fly ash as a replacement for 15 percent (by weight) 
of the Portland cement.  All design mixes are subject to review and approval by the 
Director. 

b. GGBF (Ground Granulated Blast Furnace) Slag:  Concrete shall incorporate GGBF 
slag as a replacement for at least 20 percent (by weight) of the Portland cement.  All 
design mixes are subject to review and approval by the Director. 

c. Certification of recycled content shall be in accordance with the SUBMITTALS Article 
above. 

2. Concrete manufactured within 500 miles (by air) of the project site shall be documented in 
accordance with the SUBMITTALS Article above. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Concrete: See Section 03 30 00: Cast-In-Place Concrete (CIVIL) 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set approved forms true to line and grade.  Cast curb in 10 foot long sections.  If curbs will abut 
existing pavement, locate construction joints opposite existing pavement joints as directed. 

B. Provide cut to size joint filler between 10 foot sections and where curb abuts existing concrete 
paving and fixed structures or appurtenances.  The joints between segments are not to exceed 
¼” in width.  Protect the top edge of the joint filler during concrete placement with a temporary 
cap and remove after concrete has been placed. 

C. Consolidate concrete by spading, rodding, forking, or using an approved vibrator eliminating all 
air pockets, stone pockets, and honeycombing.  Remove forms and rub exposed face of curb to a 
smooth rubbed finish.  The forms are to be left in place until the concrete has hardened 
sufficiently to permit removal without damage to the curb.  No plastering will be permitted. 

3.2 JOINTS 

A. General:  Construct control joints and construction joints true-to-line with face perpendicular to 
surface of the concrete, unless otherwise indicated. 

B. Control Joints:  Provide control joints, sectioning concrete into areas as shown on the drawings or 
every ten linear feet for curbs.  Construct control joints for a depth equal to at least 1/4 of the 
concrete thickness. 

C. Sawed Joints:  Form control joints using powered saws equipped with shatterproof abrasive or 
diamond-rimmed blades.  Cut joints into hardened concrete as soon as surface will not be torn, 
abraded or otherwise damaged by cutting action. 
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D. Construction Joints:  Place construction joints at end of all pours and at locations where 
placement operations are stopped for a period of more than ½ hour, except where such pours 
terminate at expansion joints. 

3.3 CURING AND PROTECTION 

A. Hot Weather Concreting:  Comply with ACI 305R whenever the atmospheric temperature or the 
form surface temperature is at or above 90 degrees F., or climatic conditions of wind and/or low 
humidity will cause premature drying of the concrete. 

B. Curing Temperature:  Maintain the temperature of the concrete at 50 degrees F. or above during 
the curing period.  Keep the concrete temperature as uniform as possible and protect from rapid 
atmospheric temperature changes.  Avoid temperature changes in concrete which exceeds 5 
degrees F. in any one hour and 50 degrees F. in any 24-hour period. 

C. Cover and cure for a minimum of seven days in accordance with ACI 301. 

3.4 REPAIRS AND PROTECTIONS 

A. Repair or replace broken or defective concrete, as directed by the Director’s Representative. 

END OF SECTION 32 16 13 
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SECTION 32 17 23 – PAVEMENT MARKINGS 

PART 1 -   GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 RELATED SECTIONS 

A. Section 321216 – Asphalt Paving. 

1.3 SUMMARY 

A. Section includes painted markings applied to asphalt pavement. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include technical data and tested physical and performance properties. 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with materials, workmanship, and other applicable 
requirements of the NYSDOT for pavement-marking work. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations: Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature of 40 deg F for alkyd materials, 55 deg F for water-
based materials, and not exceeding 95 deg F. 

PART 2 -   PRODUCTS 

2.1 MATERIALS 

A. Paint: DOT Section 640-2, yellow, white or blue, as indicated.  

B. Rapid Dry Paint:  

1. Aexcel Corp., www.aexcelcorp.com, 12W-D310 White, 12Y-D330 Yellow, 72L-A002 Blue 

2. Sherwin-Williams, www.swpavementmarkings.com, TM5126 White, TM5127 Yellow 

3. Franklin Paint Company, Inc., www.franklinpaint.com, 2040 White, 2041 Yellow, 2254 Blue.  
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PART 3 -   EXECUTION 

3.1 EXAMINATION 

A. Verify that pavement surface is dry and in suitable condition to begin pavement marking 
according to manufacturer's written instructions. 

B. Proceed with pavement marking only after unsatisfactory conditions have been corrected. 

3.2 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with 
Engineer. 

B. Allow paving to age for a minimum of 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, 
with uniform, straight edges. Apply at manufacturer's recommended rates to provide a minimum 
wet film thickness of 20 mils. 

1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly secured to 
pavement. Mask an extended area beyond edges of each stencil to prevent paint application 
beyond the stencil. Apply paint so that it cannot run beneath the stencil. 

3.3 PROTECTING AND CLEANING 

A. Protect pavement markings from damage and wear during remainder of construction period. 

B. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 32 17 23 
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SECTION 32 31 13 – CHAIN LINK FENCES AND GATES 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 
components and profiles, and finished for chain link fences and gates 

1. Fence and gate posts, rails, and fittings. 

2. Chain link fabric, reinforcements, and attachments. 

3. Gates and hardware. 

B. Shop Drawings: Show locations of fences, gates, posts, rails, tension wires, or other operation, 
hardware, and accessories. Indicate materials, dimensions, sizes, weights, and finishes of 
components. Include plans, gate elevations, sections, details of post anchorage, attachment, 
bracing, and other required installation/operational clearances. 

1. For structural performance of chain-link fence and gate frameworks, including analysis data 
signed and sealed by the qualified professional engineer responsible for their preparation. 

C. Product certifications: For each type of chain link fence, and gate, signed by product 
manufacturer. 

1. Strength test results for framing according to ASTM F1043. 

1.2 QUALITY ASSURANCE 

A. Special Warranty: Installer agrees to repair or replace components of chain link fences and gates 
that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CHAIN LINK FENCE FABRIC 

A. General: Provide fabric in one-piece heights measured between top and bottom of outer edge of 
knuckle. Comply with ASTM A392, CLFMI CLF 2445, and requirements indicated below: 

1. Fabric Height: As indicated on Drawings. 

2. Steel Wire for Fabric:  9 gauge (0.114 in), core-wire. 

a. Mesh Size: 2 inches 

b. Total Weight: 6 gauge, including coating and wire. 

c. Type A zinc coating. 
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3. Color: PVC Coated, Green 

2.2 FENCE FRAMEWORK 

A. Posts and Rails: ASTM F1043 for framework, including rails, braces, and line; terminal; and 
corner posts. Provide members with minimum dimensions and wall thickness according to ASTM 
F1043 or ASTM F1083 based on the following: 

1. Fence Height: As indicated on Drawings. 

2. Heavy-Industrial-Strength Material: Group IA, round steel pipe, Schedule 40. 

a. End Posts: Sizes as indicated on the contract drawings. 

3. Horizontal Framework Members: Intermediate, top, and bottom rails according to ASTM 
F1043. 

4. Metallic Coating for Steel Framework: 

a. Type A zinc coating. 

5. Finish: Galvanized Steel 

2.3 TENSION WIRE 

A. Steel Wire: 7-gauge (0.1440-inch diameter), core-wire, tension wire according to ASTM F1664, 
Class 2b, over zinc-coated steel wire 

B. Type A zinc coating. 

2.4 SWING GATES 

A. General: ASTM F900 for gate posts and single and double swing gate types. 

1. Gate Leaf Width: As indicated on Contract Drawings. 

2. Framework Member Sizes and Strength: Based on gate fabric height as indicated. 

B. Pipe and Tubing: 

1. Zinc-Coated Steel: ASTM F1043 and ASTM F1083; protective coating and finish to match 
fence framework.  

2. Gate Posts: Round tubular steel. 

3. Gate Frames and Bracing: Round tubular steel. 

4. Finish: Galvanized Steel 

C. Frame Corner Construction: Welded 

D. Hardware: 

1. Hinges: 180-degree swing. 
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2. Latch: As indicated on drawing 

2.5 FITTINGS 

A. Provide fittings according to ASTM F626. 

B. Finish: 

1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz./sq. ft. (366 g/sq. m) of 
zinc. 

2.6 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C1107/C1107M. Provide grout, recommended in writing by manufacturer, 
for exterior applications. 

B. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 
cement formulation for mixing with water at Project site to create pourable anchoring, patching, 
and grouting compound. Provide formulation that is resistant to erosion from water exposure 
without needing protection by a sealer or waterproof coating, and that is recommended in writing 
by manufacturer for exterior applications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation before final grading is completed unless otherwise permitted by 
Engineer. 

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or 
line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground 
structures, benchmarks, and property monuments. 

3.3 CHAIN LINK FENCE INSTALLATION 

A. Install chain-link fencing according to ASTM F567 and more stringent requirements specified. 

B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in 
firm, undisturbed soil. 

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 
position during setting with concrete or mechanical devices. 

2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or tamp for 
consolidation. Protect aboveground portion of posts from concrete splatter. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 2 
KSQ DESIGN PROJECT NO. 2111005.00 
 

               BID SET ISSUANCE  
DECEMBER 15, 2022 

 

 

CHAIN LINK FENCE AND GATES       32 31 13 - 4 of 4 

a. Exposed Concrete: Extend 2 inches above grade; shape and smooth to shed water. 

D. Terminal Posts: Install terminal end and gate posts according to ASTM F567 and terminal pull 
posts at changes in horizontal or vertical alignment of as indicated on Drawings.  For runs 
exceeding 500 feet, space pull posts an equal distance between corner or end posts. 

E. Line Posts: Space line posts uniformly at 8 feet o.c., max. 

F. Tension Wire: Install according to ASTM F567, maintaining plumb position and alignment of fence 
posts. Pull wire taut, without sags. Fasten fabric to tension wire with 0.120-inch-diameter hog 
rings of same material and finish as fabric wire, spaced a maximum of 18 inches o.c. Install 
tension wire in locations indicated before stretching fabric. Provide horizontal tension wire at the 
following locations: 

1. Extended along bottom of fence fabric. 

G. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 2-inch bottom clearance 
between finish grade or surface and bottom selvage unless otherwise indicated. Pull fabric taut 
and tie to posts, rails, and tension wires. Anchor to framework so fabric remains under tension 
after pulling force is released. 

3.4 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire 
operational range. Confirm that latches engage accurately and securely without forcing or 
binding. 

END OF SECTION 32 31 13 
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SECTION 32 32 24 - SEGMENTAL RETAINING WALLS 

PART 1 - GENERAL 

1.1 SCOPE 

A. Work includes furnishing and installing modular concrete block retaining wall units, geogrid 
reinforcement and backfill to the lines and grades designated on the construction drawings and 
as specified herein. 

1.2  REFERENCE STANDARDS 

A. ASTM C1372 Standard Specification for Segmental Retaining Wall Units. 

B. ASTM C1262 Evaluating the Freeze thaw Durability of Manufactured CMU’s and Related 
concrete Units 

C. ASTM D698 Moisture Density Relationship for Soils, Standard Method 

D. ASTM D422 Gradation of Soils 

E. ASTM C140 Sample and Testing concrete Masonry Units 

F. ASTM D4595 - Tensile Properties of Geotextiles by the Wide-Width Strip Method 

G. ASTM D5262 - Test Method for Evaluating the Unconfined Creep Behavior of Geogrids 

H. ASTM D6638 Grid Connection Strength (SRW-U1) 

I. ASTM D6916 SRW Block Shear Strength (SRW-U2) 

J. GRI-GG4 - Grid Long Term Allowable Design Strength (LTADS) 

K. ASTM D6706 - Grid Pullout of Soil 

1.3  DELIVERY, STORAGE, AND HANDLING 

A. Contractor shall check the materials upon delivery to assure proper material has been received. 

B. Contractor shall prevent excessive mud, cementitious material, and like construction debris from 
coming in contact with the materials. 

C. Contractor shall protect the materials from damage. Damaged material shall not be incorporated 
in the project (ASTM C1372). 

D. Geogrid shall be stored above -10 F (-23 C). 

1.4  CONTRACTOR REQUIREMENTS 

A. Contractors shall be trained and certified by local manufacturer or equivalent accredited 
organization. 
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PART 2 - MATERIALS 

2.1  MODULAR WALL UNITS 

A. Wall units shall be Allan Block Retaining Wall units as produced by a licensed manufacturer. 

B. Wall units shall have minimum 28-day compressive strength of 3000 psi (20.7 MPa) in 
accordance with ASTM C1372.  The concrete units shall have adequate freeze-thaw protection 
with an average absorption rate in accordance with ASTM C1372 or an average absorption rate 
of 7.5 lb./ft³ (120 kg/m³) for northern climates and 10 lb./ft³ (160 kg/m³) for southern climates. 

C. Exterior dimensions shall be uniform and consistent. Maximum dimensional deviations on the 
height of any two units shall be 0.125 in. (3 mm). 

D. Wall units shall provide a minimum of 110 lbs total weight per square foot of wall face area (555 
kg/m²).  Hollow cores to be filled with wall rock and compacted by using plate compactor on top of 
wall units (see section 3.4). Unit weight of wall rock in cores may be less than 100% depending 
on compaction levels. 

E. Exterior face shall be textured. Color as specified by owner. 

F. Freeze Thaw Durability:  Like all concrete products, dry-cast concrete SRW units are susceptible 
to freeze-thaw degradation with exposure to de-icing salts and cold temperature. This is a 
concern in northern tier states or countries that use deicing salts. Based on good performance 
experience by several agencies, ASTM C1372, or equivalent governing standard or public 
authority, Standard Specification for Segmental Retaining Wall Units should be used as a model, 
except that, to increase durability, the compressive strength for the units should be increased to a 
minimum of 4,000 – 5,800 psi (28 - 40 MPa) unless local requirements dictate higher levels. Also, 
maximum water absorption should be reduced and requirements for freeze-thaw testing 
increased. 

1. Require a current passing ASTM C1262 or equivalent governing standard or public 
authority, test report from material supplier in northern or cold weather climates.  

2. See the Best Practices for SRW Design document for detailed information on freeze thaw 
durability testing criteria and regional temperature and exposure severity figures and tables 
to define the appropriate zone and requirements for the project. 

2.2  WALL ROCK 

A. Material must be well-graded compactable aggregate, 0.25 in. to 1.5 in., (6 mm - 38 mm) with no 
more than 10% passing the #200 sieve. (ASTM D422) 

B. Material behind and within the blocks may be the same material. 

2.3  INFILL SOIL 

A. Infill material shall be site excavated soils when approved by the on-site soils engineer unless 
otherwise specified in the drawings.  Unsuitable soils for backfill (heavy clays or organic soils) 
shall not be used in the reinforced soil mass.  Fine grained cohesive soils (ф less than 31° (Ref)) 
may be used in wall construction, but additional backfilling, compaction and water management 
efforts are required.  Poorly graded sands, expansive clays and/or soils with a plasticity index (PI) 
greater than 20 or a liquid limit (LL) greater than 40 should not be used in wall construction. 
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B. The infill soil used must meet or exceed the designed friction angle and description noted on the 
design cross sections and must be free of debris and consist of one of the following inorganic 
USCS soil types: GP, GW, SW, SP, GP-GM or SP-SM meeting the following gradation as 
determined in accordance with ASTM D422. 

Sieve Size Percent Passing 
1 inch  (25 mm) 100 – 75 
No. 4  (4.75 mm) 100 – 20 

No. 40  (0.425 mm) 0 - 60 
No. 200  (0.075 mm) 0 - 35 

C. Where additional fill is required, contractor shall submit sample and specifications to the wall 
design engineer, or the onsite soils engineer for approval and the approving engineer must certify 
that the soils proposed for use has properties meeting or exceeding original design standards. 

2.4  GEOGRID 

A. Geogrid products shall be of high-density polyethylene or polyester yarns encapsulated in a 
protective coating specifically fabricated for use as a soil reinforcement material. 

B. Geogrid shall be the type as shown on the drawings having the property requirements as 
described within the manufacturer’s specifications. 

PART 3 - WALL CONSTRUCTION 

3.1 EXCAVATION 

A. Contractor shall excavate to the lines and grades shown on the construction drawings. Contractor 
shall use caution not to over-excavate beyond the lines shown, or to disturb the base elevations 
beyond those shown. 

B. Contractor shall verify locations of existing structures and utilities prior to excavation.  Contractor 
shall ensure all surrounding structures are protected from the effects of wall excavation. 

3.2  FOUNDATION SOIL PREPARATION 

A. Foundation soil shall be defined as any soils located beneath a wall. 

B. Foundation soil shall be excavated as dimensioned on the plans and compacted to a minimum of 
95% of Standard Proctor (ASTM D698) prior to placement of the base material. 

C. Foundation soil shall be examined by the on-site soils engineer to ensure that the actual 
foundation soil strength meets or exceeds assumed design strength. Soil not meeting the 
required strength shall be removed and replaced with acceptable material. 

3.3  BASE 

A. The base material shall be the same as the Wall Rock material (Section 2.2) or a low permeable 
granular material. 

B. Base material shall be placed as shown on the construction drawing. Top of base shall be located 
to allow bottom wall units to be buried to proper depths as per wall heights and specifications. 
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C. Base material shall be installed on undisturbed native soils or suitable replacement fills 
compacted to a minimum of 95% Standard Proctor (ASTM D698). 

D. Base shall be compacted at 95% Standard Proctor (ASTM D698) to provide a level hard surface 
on which to place the first course of blocks. The base shall be constructed to ensure proper wall 
embedment and the final elevation shown on the plans. Well-graded sand can be used to smooth 
the top 1/2 in. on the base material. 

E. Base material shall be a 4 in. minimum depth for walls under 4 ft. and a 6 in. minimum depth for 
walls over 4 ft. 

F. Base material should be installed to allow for a minimum of one buried block to be extended into 
the slope to prevent erosion.  

3.4  UNIT INSTALLATION 

A. Install units in accordance with the manufacturer’s instructions and recommendations for the 
specific concrete retaining wall unit, and as specified herein.  

B. Ensure that units are in full contact with base. Proper care shall be taken to develop straight lines 
and smooth curves on base course as per wall layout. 

C. Fill all cores and cavities and a minimum of 12 in. behind the base course with wall rock. Use infill 
soils behind the wall rock and approved soils in front of the base course to firmly lock in place. 
Check again for level and alignment. Use a plate compactor to consolidate the area behind the 
base course. All excess material shall be swept from top of units. 

D. Install next course of wall units on top of base course. Position blocks to be offset from seams of 
blocks below.  Perfect "running bond" is not essential, but a 3 in. minimum offset is 
recommended.  Check each block for proper alignment and level.  Fill all cavities in and around 
wall units and to a minimum of 12 in. depth behind block with wall rock. Block, wall rock and infill 
soil placed in uniform lifts not exceeding 8 in.  Compaction requirements for all soils in areas in, 
around and behind the reinforced mass shall be compacted to 95% of maximum Standard 
Proctor dry density (ASTM D698) with a moisture content control of +1% to -3% of optimum. 

E. For taller wall applications, structural fill should be specified for a minimum bottom 1/3 to 1/2 of 
the reinforced fill.  If structural fill is not utilized in the reinforced mass, the depth of wall rock 
behind the block should be increased.  See the Best Practices for SRW Design document for 
more information. 

F. The consolidation zone shall be defined as 3 ft behind the wall.  Compaction within the 
consolidation zone shall be accomplished by using a hand operated plate compactor and shall 
begin by running the plate compactor directly on the block   and then compacting in parallel paths 
from the wall face until the entire consolidation zone has been compacted.  A minimum of two 
passes of the plate compactor are required with maximum lifts of 8 in.  Expansive or fine-grained 
soils may require additional compaction passes and/or specific compaction equipment such as a 
sheepsfoot roller.  Maximum lifts of 4 in. may be required to achieve adequate compaction within 
the consolidation zone.  Employ methods using lightweight compaction equipment that will not 
disrupt the stability or batter of the wall.  Final compaction requirements in the consolidation zone 
shall be established by the engineer of record. 

G. Install each subsequent course in like manner. Repeat procedure to the extent of wall 
height.  Individual course height may vary due to allowable block manufacturing tolerances per 
ATSM C1372.  Contractor must verify wall height, if noted as being critical, prior to completion of 
construction to ensure the elevation of the top of the wall or the controlling elevation matches 
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desired plan elevation, if noted as critical.  Contractor must follow this method for single walls or 
walls that branch off into a terraced orientation. 

H. As with any construction work, some deviation from construction drawing alignments will occur.  
Variability in construction of SRWs is approximately equal to that of cast-in-place concrete 
retaining walls.  As opposed to cast-in-place concrete walls, alignment of SRWs can be simply 
corrected or modified during construction.  Based upon examination of numerous completed 
SRWs, the following recommended minimum tolerances can be achieved with good construction 
techniques. 

Vertical Control - ±1.25 in. max over 10 ft. distance 
Horizontal Location Control - straight lines ±1.25 in. over a 10 ft. distance 
Rotation - from established plan wall batter: ±2.0° 

3.5 FILL PLACEMENT 

A. Infill soil shall be placed, spread and compacted in such a manner that minimizes the 
development of slack or movement of the geogrid. 

B. Only hand-operated compaction equipment shall be allowed within the consolidation zone. 
Compaction in this zone shall begin by running the plate compactor directly on the block and then 
compacting in parallel paths from the wall face back, until the entire consolidation zone has been 
compacted. A minimum of two passes of the plate compactor are required with maximum lifts of 8 
in.  

C. When fill is placed and compaction cannot be defined in terms of Standard Proctor Density, then 
compaction shall be performed using ordinary compaction process and compacted so that no 
deformation is observed from the compaction equipment or to the satisfaction of the engineer of 
record or the site soils engineer. 

D. Tracked construction equipment shall not be operated directly on the geogrid. A minimum fill 
thickness of 6 in. is required prior to operation of tracked vehicles over the geogrid. Turning of 
tracked vehicles should be kept to a minimum to prevent tracks from displacing the fill and 
damaging the geogrid. 

E. Rubber-tired equipment may pass over the geogrid reinforcement at slow speeds, less than 10 
mph. Sudden braking and sharp turning shall be avoided. 

F. The infill soil shall be compacted to achieve 95% Standard Proctor (ASTM D698). Soil tests of the 
infill soil shall be submitted to the on-site soils engineer for review and approval prior to the 
placement of any material. The contractor is responsible for achieving the specified compaction 
requirements. The on-site soils engineer may direct the contractor to remove, correct or amend 
any soil found not in compliance with these written specifications. 

G. An independent testing firm should be hired by the owner to provide services. 

H. Independent firm to keep inspection log and provide written reports at predetermined intervals to 
the owner. 

I. Testing frequency should be set to establish a proper compaction protocol to consistently achieve 
the minimum compaction requirements set by the design requirements.  If full time inspection and 
testing at 8 inch lifts is not provided, then the following testing frequency should be followed:   

1. One test for every 8 inches of vertical fill placed and compacted, for every 25 lineal feet of 
retaining wall length, starting on the first course of block. 
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2. Vary compaction test locations to cover the entire area of reinforced zone; including the area 
compacted by the hand-operated compaction equipment. 

3. Once protocol is deemed acceptable, testing can be conducted randomly at locations and 
frequencies determined by the on-site soils engineer. 

J. Slopes above the wall must be compacted and checked in a similar manner.  

3.6 GEOGRID INSTALLATION 

A. Install Allan Block wall to designated height of first geogrid layer. Backfill and compact the wall 
rock and infill soil in layers not to exceed 8 in. lifts behind wall to depth equal to designed grid 
length before grid is installed. 

B. Cut geogrid to designed embedment length and place on top of the Allan Block units to back 
edge of the raised front lip or within 1 in. of the concrete retaining wall face when using 
AB Fieldstone.   Extend away from wall approximately 3% above horizontal on compacted infill 
soils. 

C. Lay geogrid at the proper elevation and orientations shown on the construction drawings or as 
directed by the wall design engineer. 

D. Correct orientation of the geogrid shall be verified by the contractor and on-site soils engineer. 
Strength direction is typically perpendicular to wall face. 

E. Follow manufacturer’s guidelines for overlap requirements. In curves and corners, layout shall be 
as specified in in Design Detail: Using Grid with Corners and Curves, in the AB Spec Book. 

F. Place next course of Allan Block on top of grid and fill block cores with wall rock to lock in place. 
Remove slack and folds in grid and stake to hold in place. 

G. Adjacent sheets of geogrid shall be butted against each other at the wall face to achieve 100 
percent coverage. 

H. Geogrid lengths shall be continuous. Splicing parallel to the wall face is not allowed. 

3.7  ADDITIONAL CONSTRUCTION NOTES 

A. When one wall branches into two terraced walls, it is important to note that the soil behind the 
lower wall is also the foundation soil beneath the upper wall. This soil shall be compacted to a 
minimum of 95% of Standard Proctor (ASTM D698) prior to placement of the base material. 
Achieving proper compaction in the soil beneath an upper terrace prevents settlement and 
deformation of the upper wall.  One way is to replace the soil with wall rock and compact in 8 in. 
(200 mm) lifts. When using on-site soils, compact in maximum lifts of 4 in. (100 mm) or as 
required to achieve specified compaction. 

B. Vertical filter fabric use is not suggested for use with cohesive soils. Clogging of such fabric 
creates unacceptable hydrostatic pressures in soil reinforced structures. When filtration is 
deemed necessary in cohesive soils, use a three-dimensional filtration system of clean sand or 
filtration aggregate.  Vertical filter fabric may be used to separate wall rock zone from fine 
grained, sandy infill soils if the design engineer deems it necessary based on potential water 
migration from above or below grade, through the reinforced zone into the wall rock on the 
project.  Horizontal filter fabric should be placed above the wall rock column to prevent soils from 
above migrating into the wall rock column. 
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C. Embankment protection fabric is used to stabilize rip rap and foundation soils in water 
applications and to separate infill materials from the retained soils.  This fabric should permit the 
passage of fines to preclude clogging of the material.  Embankment protection fabric shall be a 
high strength polypropylene monofilament material designed to meet or exceed typical NTPEP 
specifications; stabilized against ultraviolet (UV) degradation and typically exceeding the values in 
Section 3, Table 1 in the AB Spec Book. 

D. Water management is of extreme concern during and after construction. Steps must be taken to 
ensure that drainpipes are properly installed and vented to daylight or connected to an 
underground drainage system and a grading plan has been developed that routes water away 
from the retaining wall location. Site water management is required both during construction of 
the wall and after completion of construction. 
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SECTION 32 91 20 -TOPSOIL 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. Samples: 

1. Topsoil for Testing:  In the presence of the Owner’s Representative, take a 5 lb sample from 
each 1000 cu yds of topsoil to be used on the project.  Submit to the Owner’s 
Representative the laboratory test results for the organic matter, pH value, and gradation.  
These tests will be performed and signed by a certified soils laboratory.   

1.2 QUALITY ASSURANCE 

A. Topsoil used on this project shall be tested and approved before placement. 

B. Secure approval before stripping topsoil from a borrow area or delivering topsoil to the project 
site. 

PART 2 - PRODUCTS 

2.1 TOPSOIL 

A. Source:  Provide topsoil from areas from which no topsoil has been taken previously and from 
areas which are producing, or have produced, fair to good yield farm crops without unusual 
fertilization for a minimum period of 10 years, or from arable or cultivable areas supplied with 
good normal drainage. 

B. Provide import topsoil meeting requirements of specification from outside source, when existing 
topsoil is insufficient. 

C. Source:  Provide topsoil from existing stockpiles stripped from the project site and approved by 
the Owner’s Representative. Existing topsoil may be re-used on site provided that the Contractor 
submit soil testing results and amend as necessary to meet project specifications.  

D. Provide topsoil conforming to the following: 

1. Original loam topsoil, well drained homogeneous texture and of uniform grade, without the 
admixture of subsoil material and entirely free of dense material, hardpan, sod, or any other 
objectionable foreign material. 

2. Containing not less than 4 percent nor more than 20 percent organic matter in that portion of 
a sample passing a 1/4 inch sieve when determined by the wet combustion method on a 
sample dried at 105 degrees C. 

3. Containing a pH value within the range of 6.5 to 7.5 on that portion of the sample which 
passes a 1/4 inch sieve. 

4. Containing the following gradations: 
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SIEVE DESIGNATION PERCENT PASSING 

1 inch 100 

1/4 inch 97 - 100 

No. 200 20 - 65 (of the 1/4 inch sieve) 

2.2 LIMESTONE 

A. Provide ground limestone in the producer’s standard bags containing not less than 90 percent of 
calcium and magnesium carbonates equivalent to not less than 45 percent of the mixed oxides of 
calcium and magnesium and conforming to the following gradations: 

SIEVE DESIGNATION PERCENT PASSING 

No. 100 50 - 100 

No. 20 100 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Grub out and remove all vegetation in the area of the approved topsoil source. 

3.2 SPREADING TOPSOIL 

A. Perform topsoil spreading operations only during dry weather. 

B. To ensure a proper bond with the topsoil, harrow or otherwise loosen the subgrade to a depth of 
3 inches before spreading topsoil. 

C. Spread topsoil directly upon prepared subgrade to a minimum depth measuring 4 inches after 
natural settlement in areas to be seeded.  In sodded areas the thickness of the topsoil after 
natural settlement plus the sod shall equal 4 inches.  Smooth out unsightly variations, bumps, 
ridges, and depressions which will hold water.  Remove stones, litter, or other objectionable 
material.  Finished surfaces shall conform to the contour lines and elevations indicated on the 
drawings or fixed by the Owner’s Representative. 

3.3 SPREADING LIMESTONE 

A. Spread ground limestone evenly over the topsoiled surface.  Incorporate limestone within the top 
2 inches of soil prior to finish raking. 

B. Apply limestone at the following rate per 1000 sq ft of topsoil area, corresponding to the hydrogen 
ion concentration (Ph) shown by the soil chemical analysis: 

PH RATE (pounds) 

4.5 to 5.0 150 

5.0 to 5.5 100 

5.5 to 6.0 50 

6.0 to 6.8 25 

over 6.8 0 

END OF SECTION 32 91 20 
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SECTION 32 92 00 – SEEDING 

 - GENERAL 

1.1 SUMMARY 

A. This Section includes: 

1. Lawn. 

2. Soil Amendments and Fertilizers. 

3. Mulches. 

4. Lawn Restoration. 

5. Maintenance. 

1.2 RELATED WORK SPECIFIED ELSEWHERE  

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Section 31 20 00: Earth Moving 

C. Section 32 91 20: Topsoil. 

1.3 SUBMITTALS 

A. Product Certification: Certification signed by manufacturers certifying that their products comply 
with specified requirements. 

1. Manufacturer’s certified analysis for standard products. 

2. Analysis for other materials by a recognized laboratory made according to methods 
established by the Association of Official Analytical Chemists, where applicable. 

B. Certification of grass seed from seed vendor stating the botanical and common name and 
percentage by weight of each species and variety, and percentage of purity, germination, and weed 
seed. Include the year of production and date of packaging. 

C. Material test reports from qualified independent testing agency indicating and interpreting test 
results relative to compliance of the following materials with requirements indicated. Include 
percentages of organic matter, inorganic matter (silt, clay, and sand), deleterious material, pH, and 
mineral and plant-nutrient content. 

1. Analysis of existing surface soil. 

2. Analysis of imported topsoil. 

D. Report suitability of existing surface soil and imported topsoil for lawn and plant growth. State 
recommended quantities of soil amendments to be added to produce satisfactory results.  
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1.4 DEFINITIONS 

A. Weeds: Vegetative species other than specified species to be established in given area. 

B. Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; 
imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps 
fertilizers to produce a soil mixture best for plant growth. 

1.5 CLOSEOUT SUBMITTALS 

A. Before expiration of required maintenance periods, Contractor is to submit maintenance 
instructions recommending procedures to be performed by Owner for maintenance of landscape 
during an entire year. 

1.6 QUALITY ASSURANCE 

A. Provide seed mixture in containers showing percentage of seed mix, germination percentage, inert 
matter percentage, weed percentage, year of production, net weight, date of packaging, and 
location of packaging. 

1.7 QUALIFICATIONS 

A. Seed Supplier: Company specializing in manufacturing Products specified in this section with 
minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum three years 
documented experience and a record of successful landscape establishment. 

1. Installer’s Field Supervision: Require Installer to maintain an experienced full-time supervisor 
on the Project site during times that work of this section is in progress. 

C. Testing Agency: To qualify for acceptance, an independent testing agency must demonstrate to 
Owner’s satisfaction, based on evaluation of agency-submitted criteria conforming to ASTM E 699, 
that it has the experience and capability to satisfactorily conduct the testing indicated without 
delaying the work. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver packaged materials in sealed containers showing weight, analysis, and name of 
manufacturer.  

B. Protect materials from deterioration during delivery and while stored at site. 

1.9 PROJECT CONDITIONS 

A. Excavation: When conditions detrimental to lawn growth are encountered, such as rubble fill, 
adverse drainage conditions, or obstructions, notify the Engineer before planting. 
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1.10 COORDINATION AND SCHEDULING 

A. Coordinate with other site operations to avoid conflict and damage to new work. 

B. Planting season for seeded areas: March 15 to June 15, and August 15 to October 15. 

1.11 WARRANTY 

A. General: The special warranty specified in this Section shall not deprive the Owner of other rights 
the Owner may have under other provisions of the Contract Documents and shall be in addition to, 
and run concurrent with, other warranties made by the Contractor under requirements of the 
Contract Documents. 

B. Special Warranty: Warrant lawns and seeded areas for a period of one year after date of Substantial 
Completion, against defects including death and unsatisfactory growth, except for defects resulting 
from incidents that are beyond Contractor’s control. 

1.12 LAWN MAINTENANCE 

A. Begin maintenance immediately after each area is planted and continue until acceptable lawns and 
plants are established, but for not less than the following periods: 

1. Lawns and Seeded Areas: 120 days after date of Substantial Completion. 

2. When full maintenance period has not elapsed before end of planting season, or if lawn is not 
fully established at that time, continue maintenance during the next planting season. 

B. Maintain and establish seeded areas by watering, weeding, replanting, and other operations.  Roll, 
re-grade, and replant bare or eroded areas and re-mulch to produce a uniformly smooth surface. 

C. Watering:  Provide and maintain temporary piping, hoses, and watering equipment to convey water 
from sources and to keep grass uniformly moist to a depth of 4 inches. Schedule watering to prevent 
wilting, puddling, erosion, and displacement of seed or mulch. Lay out temporary watering system 
to avoid walking over muddy or newly planted areas.  

1. Water all seeded areas at the minimum rate of 1 inch per week. 

D. Mow lawns as soon as there is enough top growth to cut with mower set at specified height for 
principal species planted. Repeat mowing as required to maintain specified height without cutting 
more than 40 percent of the grass height. Remove no more than 40 percent of grass-leaf growth 
in initial or subsequent mowings. Do not delay mowing until grass blades bend over and become 
matted.  Do not mow when grass is wet. Schedule initial and subsequent mowings to maintain a 
grass height of 1½ to 2½ inches. 

 - PRODUCTS 

2.1 TOPSOIL 

A. See specification section 32 91 20 – Topsoil. 
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2.2 SOIL AMENDMENTS 

A. Lime:  ASTM C 602, Class T, agricultural limestone containing a minimum 85 percent calcium 
carbonate equivalent, with a minimum 90 percent passing a No. 10 mesh sieve and a minimum 50 
percent passing a No. 100 mesh sieve. 

1. Provide lime in the form of dolomitic limestone. 

B. Aluminum Sulfate: Commercial grade, unadulterated. 

C. Herbicides: EPA registered and approved, of type recommended by manufacturer. 

D. Sand: Clean, washed, natural or manufactured, free of toxic materials. 

E. Compost: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture 
content 35 to 55 percent by weight; 100 percent passing through 3/4-inch sieve; soluble salt content 
of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances 
toxic to plantings; and as follows: 

1. Organic Matter Content:  50 to 60 percent of dry weight. 

2.3 FERTILIZER 

A. Application of any fertilizer is prohibited between December 1st and April 1st and cannot be applied 
within 20’ of a water body. 

B. Fertilizer: Mixed commercial fertilizers shall contain total nitrogen, available phosphoric acid and 
soluble potash in the ratio of 10-0-4 (50% N/UF).  50% of total nitrogen shall be derived from 
ureaform furnishing a minimum of 3.5% water insoluble nitrogen (3.5% WIN). The balance of the 
nitrogen shall be present as methylene urea, water-soluble urea, nitrate and ammoniacal 
compounds. 

C. Other fertilizers meeting DOT Specification Section 713-03 Fertilizer can be used. 

2.4 MULCH 

A. Dry Application, Straw: Stalks of oats, wheat, rye or other approved crops that are free of noxious 
weed seeds.  Weight shall be based on a 15 percent moisture content. 

B. Hydro Application: Colored wood cellulose fiber product specifically designed for use as a hydro-
mechanical applied mulch. Acceptable Product: Conwed Hydro Mulch, Conwed Fibers, 231 4th 
Street SW, Hickory, NC. 

2.5 SEED - LAWN 

A. Furnish fresh, clean, new-crop seed mixed in the proportions specified for species and variety, and 
conforming to Federal and State Standards. 

B. Acceptable material in a seed mixture other than pure live seed consists of nonviable seed, chaff, 
hulls, live seed of crop plants and inert matter. The percentage of weed seed shall not exceed 0.1 
percent by weight. 
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C. All seed will be rejected if the label or test analysis indicates any of the following contaminates: 
Timothy, Orchard Grass, Sheep Fescue, Meadow Fescue, Canada Blue Grass, Alta Fescue, 
Kentucky 31 Fescue, and Bent Grass. 

D. Provide seed mixture equal to Scotts Pure Premium Sun and Shade North Grass Seed Mixture, 
comprised of the following: 

SEED MIXTURE 

AMOUNT BY 

WEIGHT IN MIXTURE 

 
SPECIES OR VARIETY * 

 
PERCENTAGE 

  Purity Germination 

30% FENWAY RED FESCUE 97% 80% 

30% ABBEY KENTUCKY 

BLUEGRASS BLEND  

95%  80% 

20% DEVINE PERENNIAL RYE 98%  85% 

20% ENCHANTED PERENNIAL 

RYE  

98%  85% 

*Variety may be altered depending on availability of seed from manufacturer. 

 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive landscaping for compliance with requirements and for conditions 
affecting performance of work of this Section. Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

3.2 PLANTING SOIL PREPARATION 

A. Before mixing, clean topsoil of roots, plants, sods, stones, clay lumps, and other extraneous 
materials harmful to plant growth. 

B. Mix soil amendments and fertilizers with topsoil as necessary to meet applicable ASTM standards. 

C. For lawns, mix planting soil either prior to planting or apply on surface of topsoil and mix thoroughly 
before planting. 

1. Mix lime with dry soil prior to mixing fertilizer. Prevent lime from contacting roots of 
acid-tolerant plants. 

3.3 LAWN AREA PLANTING PREPARATION 

A. Limit sub-grade preparation to areas that will be planted in the immediate future. 

B. Loosen sub-grade to a minimum depth of 4 inches.  Remove stones larger than 1-1/2 inches in any 
dimension and sticks, roots, rubbish, and other extraneous materials. 

C. Spread topsoil to depth (4 inches minimum) required to meet the thickness, grades, and elevations 
shown, after light rolling and natural settlement. Do not spread if planting soil or sub-grade is frozen. 
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1. Place approximately 1/2 the thickness of planting soil mixture required.  Work into top of 
loosened sub-grade to create a transition layer and then place remainder of planting soil 
mixture. 

D. Grade lawn and grass areas to a smooth, even surface with loose, uniformly fine texture.  Roll (112 
pound roller maximum) and rake, remove ridges, and fill depressions to meet finish grades.  Limit 
fine grading to areas that can be planted in the immediate future.  Remove trash, debris, stones 
larger than 1-1/2 inches in any dimension, and other objects that may interfere with planting or 
maintenance operations. 

E. Moisten prepared lawn and grass areas before planting when soil is dry.  Water thoroughly and 
allow surface to dry before planting.  Do not create muddy soil. 

F. Restore prepared areas if eroded or otherwise disturbed after fine grading and before planting. 

3.4 FERTILIZING 

A. The soil shall be tested for pH and lime added as necessary. All amendments shall be checked 
and approved by the Landscape Architect before amendments are made. 

B. Apply fertilizer at a rate of 6 lb. / 1,000 SF. 

3.5 SEEDING - LAWN 

A. Assume all risks when seed is sowed before approval of seed analysis. 

B. Sow seed with a spreader or a seeding machine. Do not broadcast or drop seed when wind velocity 
exceeds 5 mph. Evenly distribute seed by sowing equal quantities in 2 directions at right angles to 
each other. 

1. Do not use wet seed or seed that is moldy or otherwise damaged in transit or storage. 

2. Do not sow immediately following rain, when ground is too dry, or during windy periods. 

C. Sow seed at the following rates: 

1. Lawn Seed Mix, Seeding Rate:  6 to 8 lbs per 1000 sq. ft. 

2. Temporary Cover Seed Mix, Seeding Rate:  3 to 4 lb per 1000 sq. ft. 

D. Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray, immediately after 
each area has been mulched.  Saturate to 4 inches of soil. 

E. Protect seeded areas with slopes less than 1:3 against erosion by spreading mulch after completion 
of seeding operations. 

1. Mulch rates. 

2. Oat or wheat straw applied at a minimum rate of 2 tons per acre to form a continuous blanket 
1 1/2 inches loose depth over seeded areas.  Spread by hand, blower, or other suitable 
equipment. 

3. Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply mulch at a 
minimum rate of 1500-lb/acre dry weight but not less than the rate required to obtain specified 
seed-sowing rate. 
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F. Anchor mulch by spraying with asphalt-emulsion tackifier at the rate of 10 to 13 gal. per 1000 sq. 
ft.  Take precautions to prevent damage or staining of structures or other plantings adjacent to 
mulched areas.  Immediately clean damaged or stained areas. 

3.6 LAWN RESTORATION 

A. Renovate existing lawn within work limit. 

B. Renovate existing lawn damaged by Contractor's operations, such as storage of materials or 
equipment and movement of vehicles. 

C. Reestablish lawn where settlement or washouts occur or where minor regrading is required. 

1. Install new planting soil as required. 

D. Remove lawn from diseased or unsatisfactory existing lawn areas; do not bury in soil. 

E. Remove topsoil containing foreign materials such as oil drippings, fuel spills, stones, gravel, and 
other construction materials resulting from Contractor's operations, and replace with new planting 
soil. 

F. Where substantial lawn remains, mow, dethatch, core aerate, and rake. Remove weeds before 
seeding. 

G. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as 
required.  Do not use pre-emergence herbicides. 

H. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and lawn, and 
legally dispose of them off Owner's property. 

I. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches. 

J. Apply soil amendments and fertilizers required for establishing new lawn and mix thoroughly into 
top 4 inches of existing soil. Install new planting soil to fill low spots and meet finish grades. 

K. Apply seed and protect with straw mulch as required for new lawn. 

L. Provide lawn maintenance as required for new lawn. 

3.7 SATISFACTORY LAWNS, GRASS, AND LAWN RESTORATION 

A. Satisfactory Lawns, Grass, and Lawn Restoration:  At end of maintenance period, a healthy, 
uniform, close stand of grass has been established, free of weeds and surface irregularities, with 
coverage exceeding 95 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches.  

B. Reestablish those that do not comply with requirements and continue maintenance until 
satisfactory. 

3.8 CLEANUP AND PROTECTION 

A. During landscaping, keep pavements clean and work area in an orderly condition. 
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B. Protect landscaping from damage due to landscape operations, operations by other contractors 
and trades, and trespassers.  Maintain protection during installation and maintenance periods.  
Treat, repair, or replace damaged landscape work as directed. 

3.9 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, 
and debris, and legally dispose of it off the Owner's property. 

END OF SECTION 32 92 00 
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	PART 39 -  (k) Asbestos abatement protocols.
	PART 40 -  All asbestos abatement projects shall comply with all applicable Federal and State laws including but not limited to the New York State Department of Labor industrial code rule 56 (12 NYCRR 56), and the Federal Asbestos Hazard Emergency Response Act (AHERA), 40 CFR part 763 (Code of Federal Regulations, 1998 Edition, Superintendent of Public Documents, U.S. Government Printing Office, Washington, DC 20402; 1998; available at the Office of Facilities Planning, Education Building Annex, Room 1060, State Education Department, Albany, NY 12234). Large and small asbestos projects as defined by 12 NYCRR 56 shall not be performed while the building is occupied. Minor asbestos projects defined by 12 NYCRR 56 as an asbestos project involving the removal, disturbance, repair, encapsulation, enclosure or handling of 10 square feet or less of asbestos or asbestos material, or 25 linear feet or less of asbestos or asbestos material may be performed in unoccupied areas of an occupied building in accordance with the above referenced regulations.
	PART 41 -  (l) Lead paint.
	PART 42 -  Any construction or maintenance operations which will disturb lead based paint will require abatement of those areas pursuant to protocols detailed in the “Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in Housing” (June 1995; U.S. Department of Housing and Urban Development, Washington, D.C. 20410; available at the Office of Facilities Planning, Education Building Annex, Room 1060, State Education Department, Albany, NY 12234). All areas scheduled for construction as well as areas of flaking and peeling paint shall be tested for the presence of lead and abated or encapsulated in accordance with the above noted guidelines.
	PART 43 -  (m) Radon.
	PART 44 -  Districts shall take responsibility to be aware of the geological potential for high levels of radon and to test and mitigate as appropriate. This information is available from the New York State Department of Health Radon Measurement Database.
	PART 45 -  (n) Post construction inspection.
	PART 46 -  The school district or board of cooperative educational services shall provide the opportunity for a walk-through inspection by the health and safety committee members to confirm that the area is ready to be reopened for use.

	00 90 01 - RESCUE REGULATIONS
	PART 1 -  GENERAL
	1.1 nyssed Rescue regulations - Uniform Safety Standards for School Construction and Maintenance Projects
	A. These regulations are the responsibility of each contractor and his/her subcontractor(s)


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION (Not Applicable)

	01 10 00 MULTIPLE PRIM CONTRACTS
	01 11 00 - MILESTONE SCHEDULE
	01 11 01 CONTRACT LOGISTICS PLANS
	002 - BM-PH02
	003 - HS-PH01
	004 - HS-PH02
	005 - HS-PH03
	006 - ME-PH01
	007 - ME-PH02
	008 - ME-PH03
	009 - HV-PH01

	01 12 01 - CONTRACT SUMMARY - SW-01
	01 12 02 - CONTRACT SUMMARY - BE-01
	01 12 03 - CONTRACT SUMMARY - GC-01
	01 12 04 - CONTRACT SUMMARY - GC-02
	01 12 05 - CONTRACT SUMMARY - GC-03
	01 12 06 - CONTRACT SUMMARY - EC -01
	01 12 09 - CONTRACT SUMMARY - MC-01
	01 12 10 - CONTRACT SUMMARY - MC-02
	01 12 11 - CONTRACT SUMMARY - PC-01
	01 21 00 - ALLOWANCES
	01 22 00 - UNIT PRICES
	01 23 00 - ALTERNATES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for alternates.

	1.3 DEFINITIONS
	A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the Bidding Requirements that may be added to or deducted from the Base Bid amount if Owner decides to accept a corresponding change either in the amount of construction to be completed or in the products, materials, equipment, systems, or installation methods described in the Contract Documents.

	1.4 PROCEDURES
	A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	B. Notification:  Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later consideration.  Include a complete description of negotiated modifications to alternates.
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule:  A Schedule of Alternates is included at the end of this Section identifying each Alternate by number and describes basic changes to be incorporated into the Work only when that Alternate is made part of the Work by specific provision in the Owner/Contractor Agreement.  Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF ALTERNATES:
	A. CONTRACT#1 GC-1-GENERAL CONSTRUCTION WORK:



	01 25 00 - SUBSTITUTION PROCEDURES
	01 26 00 - MODIFICATION PROCEDURES
	01 29 00 - PAYMENT PROCEDURES
	01 31 00 - PROJECT MANAGEMENT AND COORDINATION
	01 31 19 - PROJECT MEETINGS
	01 31 50 SAFETY AND HEALTH
	01 32 33 - PHOTOGRAPHIC DOCUMENTATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:

	1.3 USAGE RIGHTS
	A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited reproduction of photographic documentation.


	PART 2 -  PRODUCTS
	2.1 PHOTOGRAPHIC MEDIA
	A. Digital Images:  Provide images in JPG format, produced by a digital camera with minimum sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.


	PART 3 -  EXECUTION
	3.1 CONSTRUCTION PHOTOGRAPHS
	A. General:  Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.
	B. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications using image-editing software.
	C. Preconstruction Photographs:  Before commencement of excavation take photographs of Project site and surrounding properties, including existing items to remain during construction, from different vantage points, as directed by Architect and Construction Manager.
	D. Periodic Construction Photographs:  Take 20 photographs weekly, with timing each month adjusted to coincide with the cutoff date associated with each Application for Payment.  Select vantage points to show status of construction and progress since last photographs were taken.
	E. Architect and Construction Manager-Directed Construction Photographs:  From time to time, Architect and Construction Manager will instruct photographer about number and frequency of photographs and general directions on vantage points.  Select actual vantage points and take photographs to show the status of construction and progress since last photographs were taken.
	F. Time-Lapse Sequence Construction Photographs:  Take 20 photographs as indicated, to show status of construction and progress since last photographs were taken.
	G. Final Completion Construction Photographs:  Take 20 color photographs after date of Substantial Completion for submission as project record documents.  Architect and Construction Manager will inform photographer of desired vantage points.



	01 33 00  - ELECTRONIC SUBMITTAL PROCEDURES
	01 33 01 - SUBMITTAL COVER PAGE
	01 42 00 - REFERENCES
	SECTION 01 4200 – REFERENCES STANDARDS AND DEFINITIONS
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	1.2 DEFINITIONS
	1.3 SPECIFICATION FORMAT AND CONTENT EXPLANATION
	1.4 INDUSTRY STANDARDS
	1.5  GOVERNING REGULATIONS AND AUTHORITIES
	1.6  SUBMITTALS
	PART 2 - PRODUCTS  (Not Applicable)
	PART 3 - EXECUTION  (Not Applicable)
	END OF SECTION 01 4200

	01 45 00 - QUALITY REQUIREMENTS
	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for quality-control services.
	B. Quality-control services include inspections, tests, and related actions, including reports performed by Contractor, by independent agencies, and by governing authorities. They do not include contract enforcement activities performed by Architect.
	C. Inspection and testing services are required to verify compliance with requirements specified or indicated. These services do not relieve Contractor of responsibility for compliance with Contract Document requirements.
	D. Requirements of this Section relate to customized fabrication and installation procedures, not production of standard products.
	E. Related Sections: The following Sections contain requirements that relate to this Section:
	F. Referenced Standards:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements, comply with the most stringent requirement.  Refer uncertainties to Architect for a decision.
	G. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum.  The actual installation may exceed the minimum within reasonable limits.  Indicated numeric values are minimum or maximum, as appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision.
	H. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, notices, receipts for fee payments, and similar documents, established for compliance with standards and regulations bearing on performance of the Work.
	I. Testing Agency Qualifications:  An independent agency with the experience and capability to conduct testing and inspecting indicated; and where required by authorities having jurisdiction, that is acceptable to authorities.
	J. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with the Contract Documents.
	K. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	L. Associated Services:  Cooperate with testing agencies and provide reasonable auxiliary services as requested.  Provide the following:
	M. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.

	1.3 RESPONSBILITIES
	A. Contractor Responsibilities: Unless otherwise indicated as the responsibility of another identified entity, Contractor shall provide inspections, tests, and other quality-control services specified elsewhere in the Contract Documents and required by authorities having jurisdiction. Costs for these services are included in the Contract Sum.
	B. Retesting: The Contractor is responsible for retesting where results of inspections, tests, or other quality-control services prove unsatisfactory and indicate noncompliance with Contract Document requirements, regardless of whether the original test was Contractor’s responsibility.
	C. Associated Services: Cooperate with agencies performing required inspections, tests, and similar services, and provide reasonable auxiliary services as requested. Notify the agency sufficiently in advance of operations to permit assignment of personnel. Auxiliary services required include, but are not limited to, the following.
	D. Duties of the testing Agency: The independent agency engaged to perform inspections, sampling, and testing of materials and construction specified in individual Sections shall cooperate with the Architect, and the Contractor in performance of the agency’s duties. The testing agency shall provide qualified personnel to perform required inspections and tests.
	E. Coordination: Coordinate the sequence of activities to accommodate required services with a minimum of delay.

	1.4 SUBMITTALS
	A. Unless the Contractor is responsible for this service, the independent testing agency shall submit a certified written report, induplicate, of each inspection, test, or similar service through the Contractor.

	1.5 QUALITY ASSURANCE
	A. Qualifications for Service Agencies: Engage inspection and testing service agencies, including independent testing laboratories, that are pre-qualified as complying with the American Council of Independent Laboratories “Recommended Requirements for Independent Laboratory Qualification” and that specialize in the types of inspections and test to be performed.

	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 REPAIR AND PROTECTION
	A. General: Upon completion of inspection, testing, sample taking and similar services, repair damaged construction and restore substrates and finishes. Comply with Contract Document requirements for Division 1 Section “Cutting and Patching.”
	B. Protect construction exposed by or for quality-control service activities, and protect repaired construction.
	C. Repair and protection is Contractor’s responsibility, regardless of the assignment of responsibility for inspection, testing, or similar services.



	01 50 00 TEMPORARY FACILITIES AND CONTROLS
	01 60 00- Product Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements governing the Contractor's selection of products for use in the Project.
	B. Related Sections:  The following Sections contain requirements that relate to this Section:

	1.3 DEFINITIONS
	A. Definitions used in this Article are not intended to change the meaning of other terms used in the Contract Documents, such as "specialties," "systems," "structure," "finishes," "accessories," and similar terms.  Such terms are self-explanatory and have well-recognized meanings in the construction industry.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  To the fullest extent possible, provide products of the same kind from a single source.
	B. Compatibility of Options:  When the Contractor is given the option of selecting between 2 or more products for use on the Project, the product selected shall be compatible with products previously selected, even if previously selected products were also options.
	C. Nameplates:  Except for required labels and operating data, do not attach or imprint manufacturer's or producer's nameplates or trademarks on exposed surfaces of products that will be exposed to view in occupied spaces or on the exterior.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products according to the manufacturer's recommendations, using means and methods that will prevent damage, deterioration, and loss, including theft.


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, new at the time of installation.
	B. Product Selection Procedures:  The Contract Documents and governing regulations govern product selection.  Procedures governing product selection include the following:


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PRODUCTS
	A. Comply with manufacturer's instructions and recommendations for installation of products in the applications indicated.  Anchor each product securely in place, accurately located and aligned with other Work.



	01 73 29 - CUTTING AND PATCHING
	01 74 23 - CLEANING UP
	01 77 00 - EXECUTION AND CLOSEOUT REQUIREMENTS
	01 77 01 - CHECKLIST FOR PROJECT CLOSEOUT
	01 78 23 OPERATIONS AND MAINTENANCE
	01 78 36 - WARRANTIES
	01 83 25 REQUEST FOR SHUTDOWN
	01 83 40 DAILY REPORT COVER
	01 83 70 TWO WEEK LOOK AHEAD SCHEDULE
	01 84 70 SUBMITTAL SCHEDULE
	02 31 32 Geotechnical Data
	02 33 13 Underground Utility Locator Service
	02 41 19 Selective Demolition (CIVIL)
	02 82 00 ASBESTOS ABATEMENT SPECIFICATION- BARR
	02 82 00 ASBESTOS ABATEMENT SPECIFICATION- HS
	02 82 00 ASBESTOS ABATEMENT SPECIFICATION- MILLER
	02 82 01 ASBESTOS ABATEMENT REPORT- BARR
	02 82 01 ASBESTOS ABATEMENT REPORT- HS
	02 82 01 ASBESTOS ABATEMENT REPORT- MILLER
	02 82 02 VERMICULITE & PCB SURVEY REPORT- HS
	02 82 02 VERMICULITE SURVEY REPORT- MILLER
	02 82 03 LEAD BASED PAINT REPORT- BARR
	02 82 03 LEAD BASED PAINT REPORT- HS
	02 82 03 LEAD BASED PAINT REPORT- MILLER
	02 82 05 PCB SURVEY REPORT- BARR
	Sample Id Cross Reference
	Analytical Report
	QA/QC Report
	Sample Criteria Exceedances Report
	Analysis Comments
	NY Temp Narration
	COC-GCL07886

	02 84 04 PCB REMOVAL AND DISPOSAL-BARR
	03 05 16 UNDER SLAB VAPOR BARRIER
	A. Products supplied under this section:
	B. Related sections:
	PART 2 – PRODUCTS
	PART 3 – EXECUTION


	03 30 00 Cast In Place Concrete (CIVIL)
	03 30 01 - Cast In Place Concrete
	03 54 00 - SELF LEVELING TOPPINGS
	3.5   WASTE MANAGEMENT
	A. Coordinate with Section 017423.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.



	04 01 20 - MAINT RESTORATION BRICK MASONRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work of this Section consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all maintenance and restoration of unit masonry consisting of brick masonry restora...
	1. Unused anchor removal.
	2. Repair cracked brickwork in which cracks extend more than three courses by removing cracked brick, all mortar from around cracked brick, and mortar from joints in which mortar is cracked and providing salvaged brick set in new mortar.
	3. Repair cracked brickwork in which cracks extend no more than three courses by filling cracks with composite patching mortar.
	4. Painting steel uncovered during the work.
	5. Restoration mortars and re-pointing joints.
	6. Rake cracks through mortal' joints and brick units and provide sealant.
	7. Preliminary cleaning, including removing plant growth.
	8. Anti-graffiti coating.
	9. Cleaning exposed unit masonry surfaces.

	B. Related Sections:
	1. Division 04 Section “Restoration Mortars.”
	2. Division 07 Section “Joint Sealants.”


	1.3 DEFINITIONS
	A. Very Low-Pressure Spray:  Under 100 psi.
	B. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm.
	C. Medium-Pressure Spray:  400 to 800 psi; 4 to 6 gpm.
	D. High-Pressure Spray:  800 to 1200 psi; 4 to 6 gpm.
	E. Saturation Coefficient:  Ratio of the weight of water absorbed during immersion in cold water to weight absorbed during immersion in boiling water; used as an indication of resistance of masonry units to freezing and thawing.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include recommendations for application and use.  Include test data substantiating that products comply with requirements.
	B. Shop Drawings:  For the following:
	1. Provisions for expansion joints or other sealant joints.
	2. Provisions for flashing, lighting fixtures, conduits, and weep holes as required.
	3. Replacement and repair anchors.  Include details of anchors within individual masonry units, with locations of anchors and dimensions of holes and recesses in units required for anchors.

	C. Samples for Initial Selection:  For the following:
	1. Pointing Mortar:  Submit sets of mortar for pointing in the form of sample mortar strips, 6 inches long by 1/4 inch wide, set in aluminum or plastic channels.
	a. Submit with precise measurements on ingredients, proportions, gradations, and sources of colored sands from which each Sample was made.

	2. Patching Compound:  Submit sets of patching compound Samples in the form of plugs (patches in drilled holes) in sample units of masonry representative of the range of masonry colors on the building.
	3. Sealant Materials:  See Division 07 Section "Joint Sealants."
	4. Include similar Samples of accessories involving color selection.

	D. Samples for Verification:  For the following:
	1. Each type of sand used for pointing mortar; minimum 1 lb of each in plastic screw-top jars.
	a. For blended sands, provide Samples of each component and blend.
	b. Identify sources, both supplier and quarry, of each type of sand.

	2. Each type, color, and texture of pointing mortar in the form of sample mortar strips, 6 inches long by 3/8” wide, set in aluminum or plastic channels.
	a. Include with each Sample a list of ingredients with proportions of each.  Identify sources, both supplier and quarry, of each type of sand and brand names of cementitious materials and pigments if any.

	3. Each type of masonry patching compound in the form of briquettes, at least 3 inches long by 1-1/2 inches wide.  Document each Sample with manufacturer and stock number or other information necessary to order additional material.
	4. Sealant Materials:  See Division 07 Section "Joint Sealants."
	5. Accessories:  Each type of anchor, accessory, and miscellaneous support.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” Article that demonstrates that both firm and personnel have capabilities and experience complying with requirements specified. For firm and foreman, prov...
	B. Quality-Control Program.
	C. Restoration Program.
	D. Cleaning Program.

	1.6 QUALITY ASSURANCE
	A. Restoration Specialist Qualifications:  Award brick masonry restoration to a firm regularly engaged in restoration of brick masonry that can demonstrate to Owner's satisfaction that, within previous ten years, firm has successfully performed and co...
	1. Field Supervision:  Brick masonry restoration shall be directly supervised by a full-time foreman with experience equal to or greater than that required of Masonry Restoration Specialist. Foreman shall read and speak English fluently. Foreman shall...
	2. Restoration Worker Qualifications:  Brick masonry restoration shall be carried out by a steady crew of skilled mechanics who are thoroughly experienced with restoration of brick masonry and materials and methods specified and have a minimum of thre...
	a. When masonry units are being patched, assign at least one worker among those performing patching work who is trained and certified by manufacturer of patching compound to apply its products.


	B. Source Limitations:  Obtain each type of material for masonry restoration (face brick, cement, sand, etc.) from one source with resources to provide materials of consistent quality in appearance and physical properties.
	C. Quality-Control Program:  Prepare a written quality-control program for this Project to systematically demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging masonry.  Include provisions for sup...
	D. Restoration Program:  Prepare a written, detailed description of materials, methods, equipment, and sequence of operations to be used for each phase of restoration work including protection of surrounding materials and Project site.
	1. Include methods for keeping pointing mortar damp during curing period.
	2. If materials and methods other than those indicated are proposed for any phase of restoration work, add to the Quality-Control Program a written description of such materials and methods, including evidence of successful use on comparable projects,...

	E. Cleaning Program:  Prepare a written cleaning program that describes cleaning process in detail, including materials, methods, and equipment to be used, protection of surrounding materials, and control of runoff during operations.
	1. If materials and methods other than those indicated are proposed for any phase of restoration work, add to the Quality-Control Program a written description of such materials and methods, including evidence of successful use on comparable projects,...

	F. Cleaning and Repair Appearance Standard:  Cleaned and repaired surfaces are to have a uniform appearance as viewed from 20 feet away by Architect.  Perform additional paint and stain removal, general cleaning, and spot cleaning of small areas that ...
	G. Mockups:  Prepare mockups of restoration and cleaning to demonstrate aesthetic effects and set quality standards for materials and execution and for fabrication and installation.
	1. Masonry Repair:  Prepare sample areas for each type of masonry material indicated to have repair work performed.  If not otherwise indicated, size each mockup not smaller than 2 adjacent whole units or approximately 48 inches in least dimension.  D...
	a. Replacement:
	1) Four brick units replaced.

	b. Patching:  Three small holes at least 1 inch in diameter as directed for each type of masonry material indicated to be patched, so as to leave no evidence of repair.

	2. Re-pointing:  Rake out joints in 2 separate areas, each approximately 36 inches by 48 inches wide for each type of re-pointing required and re-point one of the areas.
	3. Cleaning:  Clean an area approximately 25 sq. ft. as indicated for each type of masonry and surface condition.
	4. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	5. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	H. Pre-installation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to masonry restoration and cleaning including, but not limited to, the following:
	a. Construction schedule.  Verify availability of materials, Restoration Specialist's personnel, equipment, and facilities needed to make progress and avoid delays.
	b. Materials, material application, sequencing, tolerances, and required clearances.



	1.7 REFERENCE STANDARDS
	A. Work of this Section shall comply with applicable requirements and recommendations of latest editions of the documents listed herein, except as modified by more stringent requirements of the Contract Documents and of applicable laws, codes, and reg...
	1. ASTM International (ASTM)
	a. ASTM A 276, Standard Specification for Stainless Steel Bars and Shapes.
	b. ASTM A 580, Standard Specification for Stainless Steel Wire.
	c. ASTM A 666, Standard Specification for Annealed or Cold' Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.
	d. ASTM A 780, Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings.
	e. ASTM A 951, Standard Specification for Masonry Joint Reinforcement.
	f. ASTM C 62, Standard Specification for Building Brick.
	g. ASTM C 67, Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile.
	h. ASTM C 216, Standard Specification for Facing Brick.



	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if containers have been damaged or have been opened for more than two days.
	D. Store lime putty covered with water in sealed containers.
	E. Store sand where grading and other required characteristics can be maintained and contamination avoided.

	1.9 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit masonry restoration and cleaning work to be performed according to manufacturers' written instructions and specified requirements.
	B. Repair masonry units and re-point mortar joints only when air temperature is between 40 and 90 deg F and is predicted to remain so for at least 7 days after completion of the Work unless otherwise indicated. Do not use any material in brick masonry...
	C. Cold-Weather Requirements:  Comply with the following procedures for masonry repair and mortar-joint pointing unless otherwise indicated:
	1. When air temperature is below 40 deg F heat mortar ingredients, masonry repair materials, and existing masonry walls to produce temperatures between 40 and 120 deg F
	2. When mean daily air temperature is below 40 deg F provide enclosure and heat to maintain temperatures above 32 deg F within the enclosure for 7 days after repair and pointing.
	3. Damage Caused by Freezing: Remove brick masonry restoration work determined by
	4. Architect to have been damaged by freezing conditions. Replace work to comply with requirements of this Section.

	D. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature and humidity conditions produce excessive evaporation of water from mortar and repair materials.  Provide artificial shade and wind breaks and use cooled m...
	E. Use of Epoxy Patching Adhesive: Apply epoxy patching adhesive only when temperature of brick to be patched, temperature of air, and temperature of patching adhesive are between 50 deg F and 85 deg F or range recommended for use by adhesive manufact...
	F. Contract Drawings
	1. The Drawings are two-dimensional representations of three-dimensional objects and do not show all surfaces. Perform work on all surfaces of projections, reveals, returns, and other elements and surfaces associated with areas on which work is indica...
	2. Where elements interface with existing work or work that is in place, field measure dimensions of existing and in-place elements before preparing shop drawings or beginning work.

	G. For manufactured repair materials, perform work within the environmental limits set by each manufacturer.
	H. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to remain so for at least 7 days after completion of cleaning.

	1.10 COORDINATION
	A. Coordinate masonry restoration and cleaning with public circulation patterns at Project site.  Some work is near public circulation patterns Public circulation patterns cannot be closed off entirely, and in places can be only temporarily redirected...
	B. Access for Observation and Approvals: Provide Architect access on a continuing basis to locations on which mock-ups are being carried out, on which work is ongoing, and where work has been completed to allow for observation and approvals. Provide p...
	1. Extent of Access: Provide Architect hands-on access to each and every area of brick masonry that is restored as work of this Section. No approval of brick masonry restoration will be given before Architect is provided hands-on access to areas of br...
	2. Relocation of Means of Access: If Contractor moves scaffolding, lift, or other means of access before providing Architect with hands-on access to each and every surface of restored brick masonry and each and every surface of brick masonry that has ...

	C. Knowledge of Site and Project Conditions: Before submitting bid, Bidders shall make themselves thoroughly familiar with the Drawings and Specifications, with the scope of this Project, and with all conditions at the Project site relating to require...
	D. Restoration of Damaged Masonry Units: Repair or replace all broken, lost, and damaged masonry units resulting from work of this Section to Architect’s satisfaction at no additional cost.
	E. Protection of Building: Protect building elements and finishes from damage and from deterioration caused by work of this Section. Repair damage to materials and damage to finishes to Architect’s satisfaction at no additional cost.
	1. Exclusion of Water: Cover open joints and areas from which units have been removed during periods when work is suspended to ensure materials and finishes are not damaged by water penetration.
	2. Prevention of Staining: Prevent grout, mortar, and patching materials from staining exposed faces of masonry.
	3. Protection from Fire: Take all necessary precautions to prevent fire and spread of fire.

	F. Restoration and Replacement of Damaged and Removed Interior Finishes: Repair, restore, or replace as required all interior finishes that are damaged or deteriorated due to exterior rehabilitation work. At the completion of the Work, all interior fi...

	1.11 SEQUENCING AND SCHEDULING
	A. Order replacement materials at earliest possible date to avoid delaying completion of the Work.
	B. Order sand and portland cement for pointing mortar (based on testing) immediately after approval of mockups.  Take delivery of and store at Project site a sufficient quantity to complete Project.
	C. Perform masonry restoration work in the following sequence:
	1. Remove plant growth.
	2. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and other cleaning materials into the wall.
	3. Remove paint.
	4. Clean masonry surfaces.
	5. Where water repellents, specified in Division 07, are to be used on or near masonry work, delay application of these chemicals until after pointing.
	6. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent to masonry repairs along joints.
	7. Repair masonry, including replacing existing masonry with new masonry materials.
	8. Rake out mortar from joints to be repointed.
	9. Point mortar and sealant joints.
	10. After repairs and repointing have been completed and cured, perform a final cleaning to remove residues from this work.
	11. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and other cleaning materials into the wall.

	D. As scaffolding or other devices are removed, patch anchor holes used to attach scaffolding or other devices.  Patch holes in masonry units to comply with "Masonry Unit Patching" Article.  Patch holes in mortar joints to comply with "Repointing Maso...


	PART 2 -  PRODUCTS
	2.1 MASONRY MATERIALS
	A. Salvage Face Brick and Common Brick:  Salvaged face brick and common brick if removal is necessary.  Salvaged brick will be used including cut, or sawed shapes where required to complete masonry restoration work. Sound existing brick salvaged durin...
	1. Utilize salvaged brick for infill and repair.
	2. Special Shapes:
	a. Mechanical chopping or breaking brick, or bonding pieces of brick together by adhesive, are not acceptable procedures for fabricating special shapes.


	B. New Face Brick: If replacement face brick is required it shall comply with requirements of ASTM C 216, Grade SW, and shall match existing original face brick in hardness and weatherability, size, color, and surface texture and reflectance. Use new ...
	1. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated "not effloresced."

	C. Common Brick: If replacement brick tor back-up construction is required it shall match existing brick in size and shall comply with requirements of ASTM C 62, Grade SW.
	1. Efflorescence: Provide brick that has been tested according to ASTM C 67 and is rated "not effloresced."


	2.2 MORTAR MATERIALS
	A. Comply with requirements of Division 04 -"Restoration Mortars."

	2.3 MANUFACTURED REPAIR MATERIALS
	A. Masonry Patching Compound:  Factory-mixed cementitious product that is custom manufactured for patching masonry.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cathedral Stone Products, Inc.; Jahn M100 Terra Cotta and Brick Repair Mortar.
	b. Conproco Corporation; Mimic.
	c. Edison Coatings, Inc.; Custom System 45.

	2. Use formulation that is vapor- and water permeable (equal to or more than the masonry unit), exhibits low shrinkage, has lower modulus of elasticity than the masonry units being repaired, and develops high bond strength to all types of masonry.
	3. Use formulation having working qualities and retardation control to permit forming and sculpturing where necessary.
	4. Formulate patching compound used for patching brick in colors and textures to match each masonry unit being patched.  Provide not less than three colors to enable matching the color, texture, and variation of each unit.


	2.4 TIES AND ANCHORS
	A. Wire Anchors: 1I4-inch-diameter wire of AISI Type 302 stainless steel.
	B. Brick Ties: 12 gage, 2-1/2-inch wide, crimped, Type 304 stainless steel buck anchors. Provide anchors of length to extend to a location 1-112 inches behind the outer face of the masonry unit in the outer wythe.
	C. Brick Tie Anchors: I14-inch-diameter, 1-1/2 inch long nail drive anchor with Zamac body and Type 304 stainless steel drive screws. Provide "Zamac Hammer-Screw"® by Powers Fasteners, 2 Powers Lane, Brewster, NY 10509 (914-235-6300), or approved equal.
	D. Miscellaneous Ties, Anchors, and Reinforcing: Of material indicated below and of size and configuration appropriate for use intended and approved by Architect.
	1. Units That Are Not Welded: Type 302, Type 304, Type 304L, Type 316, or Type 316L stainless steel.
	2. Units That Are Welded: Type 316L stainless steel.


	2.5 REINFORCEMENT
	A. General: Provide joint reinforcement as specified herein.
	B. Joint Reinforcement: Complying with ASTM A 951 and as follows:
	1. Material: AISI Type 304 stainless steel conforming to ASTM A 580.
	2. Form: Welded truss design of9 gauge deformed stainless steel wire, consisting of two deformed longitudinal wires welded to a continuous diagonal cross wire at 16 inches o.c. Provide reinforcement with out-to-out spacing 1-112 to 2 inches less than ...
	3. Corners: Provide special formed prefabricated pieces at comers.
	4. Manufacturer: Subject to compliance with requirements, provide joint reinforcing by Dur-O-Wall, Hohmann & Barnard, Inc., or approved equal.


	2.6 FLASHING
	A. General:  Refer to Sections flashings for Clay Tile, Copper Roofs, and Membrane Roofing requirements where intersecting masonry units.
	B. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products or products recommended by flashing manufacturer for priming substrates, bonding flashing sheets to each other and to substrates, terminating flashing at ed...

	2.7 MISCELLANEOUS MATERIALS
	A. Injection Grout: Comply with requirements of Section 041 05 -"Restoration Mortars."
	B. Sealant: Comply with requirements of Section 07900 -"Joint Sealants."

	2.8 CLEANING MATERIALS
	A. Water:  Potable.
	B. Hot Water:  Water heated to a temperature of 140 to 160 deg F.
	C. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate, 1/2 cup of laundry detergent, and 20 quarts of hot water for every 5 gal. of solution required.

	2.9 ACCESSORY MATERIALS
	A. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, and polished stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. ABR Products, Inc.; Rubber Mask.
	b. Price Research, Ltd.; Price Mask.
	c. PROSOCO; Sure Klean Strippable Masking.


	B. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint primers, sealants, and surfaces adjacent to joints; that will easily come off entirely, including adhesive.
	C. Antirust Coating:  Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd primer complying with MPI #79, Alkyd Anticorrosive Metal Primer or SSPC-Paint 20 or SSPC-Paint 29 zinc-rich coating.
	1. Use coating requiring no better than SSPC-SP 2, "Hand Tool Cleaning surface preparation according to manufacturer's literature or certified statement.
	2. Use coating with a VOC content of 420 g/L (3.5 lb/gal.) or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.10 ANTI- GRAFFITI COATING -NOT USED
	A. Coat all existing and newly installed brick as shown on drawings with anti-graffiti coating.
	B. Product:  Edison Coating Inc. Spray – Block 40 strippable/sacrificial coating for hard surfaces, or equal as judged by the Architect.

	2.11 Miscellaneous Products
	A. Select materials and methods of use based on the following, subject to approval of a mockup:
	1. Previous effectiveness in performing the work involved.
	2. Little possibility of damaging exposed surfaces.
	3. Consistency of each application.
	4. Uniformity of the resulting overall appearance.
	5. Do not use products or tools that could do the following:
	a. Remove, alter, or in any way harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in contract.
	b. Leave a residue on surfaces.




	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Restoration Specialist Firms:  Subject to compliance with requirements 1.9 “Quality Assurance”.
	B. Protection: Before leaving fresh or unfinished work, fully cover and protect wall against rain and wind in an approved manner. Before continuing, brush clean previously laid work.
	C. Welting Bricks and Existing Masonry: Thoroughly wet brick and existing masonry prior to installation to ensure that brick and masonry are nearly saturated but free of surface water (saturated, surface dry) when mortar is applied.
	D. Full Shoved Joints: Ensure that all bed, head, and collar joints in masonry are shoved full so that mortar fully contacts all surfaces of masonry units in joints and there are no voids in brickwork. Do not slush joints.

	3.2 PROTECTION
	A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting from masonry restoration work.
	1. Erect temporary protective covers over walkways and at points of pedestrian and vehicular entrance and exit that must remain in service during course of restoration and cleaning work.

	B. Prevent mortar from staining face of surrounding masonry and other surfaces.
	1. Cover sills, ledges, and projections to protect from mortar droppings.
	2. Keep wall area wet below rebuilding and pointing work to discourage mortar from adhering.
	3. Immediately remove mortar in contact with exposed masonry and other surfaces.
	4. Clean mortar splatters from scaffolding at end of each day.

	C. Remove gutters, downspouts and metal fascias adjacent to masonry and store where indicated during masonry restoration and cleaning.  Reinstall when masonry restoration and cleaning are complete.
	1. Provide temporary rain drainage during work to direct water away from building.


	3.3 UNUSED ANCHOR REMOVAL
	A. Remove masonry anchors, brackets, wood nailers, and other extraneous items no longer in use unless identified as historically significant or indicated to remain.
	1. Remove items carefully to avoid spalling or cracking masonry.
	2. Where directed, if an item cannot be removed without damaging surrounding masonry, do the following:
	a. Cut or grind off item approximately 3/4 inch beneath surface and core drill a recess of same depth in surrounding masonry as close around item as practical.
	b. Immediately paint exposed end of item with two coats of antirust coating, following coating manufacturer's written instructions and without exceeding manufacturer's recommended dry film thickness per coat.  Keep paint off sides of recess.

	3. Patch the hole where each item was removed unless directed to remove and replace the masonry unit.


	3.4 BRICK REMOVAL AND REPLACEMENT
	A. Remove bricks that are damaged, spalled, or deteriorated. Carefully demolish or remove entire units from joint to joint, without damaging surrounding masonry, in a manner that permits replacement with full-size units.
	1. When removing single bricks, remove material from center of brick and work toward outside edges.

	B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, reinforcement, lintels, and adjoining construction in an undamaged condition.
	C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing masonry backup, rotted wood, rusted metal, and other deteriorated items.
	D. Remove in an undamaged condition as many whole bricks as possible.
	1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and water.
	2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents.
	3. Store brick for reuse.  Store off ground, on skids, and protected from weather.
	4. Deliver cleaned brick not required for reuse to Owner unless otherwise indicated.

	E. Clean bricks surrounding removal areas by removing mortar, dust, and loose particles in preparation for replacement.
	F. Replace removed damaged brick with other removed brick and salvaged brick in good quality, where possible, or with new brick matching existing brick, including size.  Do not use broken units unless they can be cut to usable size.
	G. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is required, use a motor-driven saw designed to cut masonry with clean, sharp, unchipped edges.
	1. Maintain joint width for replacement units to match existing joints.

	H. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with sufficient mortar to fill head joints and shove into place.  Wet both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption (s...
	1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
	2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in repaired area to comply with requirements for repointing existing masonry, and at same time as re-pointing of surrounding area.
	3. When mortar is sufficiently hard to support units, remove shims and other devices interfering with pointing of joints.


	3.5 PAINTING STEEL UNCOVERED DURING THE WORK
	A. Inspect steel exposed during masonry removal.  Where Architect determines that it is structural, or for other reasons cannot be totally removed, prepare and paint it as follows:
	1. Remove paint, rust, and other contaminants according to SSPC-SP 2, "Hand Tool Cleaning, as applicable to meet paint manufacturer's recommended preparation.
	2. Immediately paint exposed steel with two coats of antirust coating, following coating manufacturer's written instructions and without exceeding manufacturer's recommended rate of application (dry film thickness per coat).

	B. If on inspection and rust removal, the cross section of a steel member is found to be reduced from rust by more than 1/16 inch, notify Architect before proceeding.

	3.6 BRICK MASONRY UNIT RESTORATION
	A. General: Lay salvaged face brick, new face brick, and common brick plumb, level, and true to line in full beds of mortar with bond pattern matching original bond pattern and courses and joints meeting those of original brickwork and adjacent remain...
	B. Patch the following masonry units unless another type of replacement or repair is indicated:
	1. Units indicated to be patched.
	2. Units with holes.
	3. Units with chipped edges or corners.
	4. Units with small areas of deep deterioration.

	C. Remove and replace existing patches unless otherwise indicated or approved by Architect.
	D. Cutting Masonry Units: Where brick are to be cut to size, make cuts neatly with a power-driven saw. Do not expose cut face to weather.
	E. Jointing: Jointing of rebuilt masonry shall match that of existing masonry. Each course shall align with and be flush with existing work. Joints shall be uniform, matching widths of existing joints.
	F. Joints: Fill all joints in brick masonry completely full with mortar as each course is laid.
	1. Bed Joints: Form bed joints in one of the following ways:
	a. Apply a thick layer of smooth or slightly furrowed mortar on top of units previously laid and shove brick in place.
	b. Apply a full coat of mortar to boltom of brick and shove it into place.

	2. Head and Collar Joints: Form head and collar joints by applying a full coat of mortal' to entire end or entire side as case requires and then shoving mortar covered end andlor side of brick tightly against bricks previously laid. Apply 3/8- inch-th...
	3. Preparation for Pointing Joints in Brick Masonry: Rake joints in exposed brick masonry to prepare for pointing as specified in Division 04 -"Masonry Pointing. "

	G. Supports, Anchors, and Fasteners: Build in supports, anchors, and fasteners as shown on approved shop drawings. Anchor fasteners solidly into sound masonry.
	H. Joint Reinforcement: Provide continuous joint reinforcing in bed joints as indicated on Drawings but at a spacing not to exceed 16 inches o.c. vertically.
	I. Flashing: Install flashing and as specified and as shown on approved shop drawings.
	1. Install embedded flashing in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated.
	2. Prime masonry substrates and substrates of other materials as recommended by flashing membrane manufacturer for optimum installation and adhesion of flashing membrane.
	3. Allow masonry to cure as recommended by flashing membrane manufacturer before priming or applying adhesive or self-adhesive membrane.
	4. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing. Unless otherwise indicated, place flashing on sloping bed of mortar and cover with mortar. Before covering with mortar, seal penetrations in flashin...
	5. Install metal flashing termination beneath flashing at exterior face of wall where sealant joints are indicated.

	J. Disturbed Masonry Units: Remove masonry units disturbed after laying and relay in fresh mortar. If adjustments are required, remove masonry units and reset in fresh mortar; do not pound or tap masonry units to adjust.
	K. Damaged Masonry Units: Remove and replace brick that are loose, chipped, broken, stained or damaged by freezing or for any other reason, or if units do not match adjoining units as intended. Furnish new units to match adjoining units and install in...

	3.7 REPAIRING CRACKED BRICK MASONRY WHERE CRACKS EXTEND MORE THAN THREE COURSES
	A. General: Remove cracked brick and mortar from joints around cracked brick and from all joints in which mortar is cracked and provide new brick matching existing brick set in new mortar.
	B. Carefully remove brick to be replaced and mortar from joints around it and from joints in which mortar is cracked. Do not disturb adjacent brick. If bond of any brick is broken, remove brick and mortar around brick and reset brick.
	C. Remove dirt and dust from hole using stiff bristle brush followed by clean compressed air.
	D. Thoroughly wet brick to be inserted and surfaces at hole in masonry to receive brick to ensure that masol1l'Y is nearly saturated but surface dry at time of installation.
	E. Ensure that all voids are filled with mortar by spreading mortal' on surfaces adjacent to hole and on surfaces of brick to be inserted so that excess mortal' is squeezed out of joints around brick as it is inserted.
	F. Point joints to comply with requirements of Division 04 -"Masonry Pointing."

	3.8 REPAIRING CRACKED BRICK MASONRY WHERE CRACKS EXTEND NO MORE THAN THREE COURSES
	A. General: Rout out cracks in brick and fill with custom patching mortal' to match color and texture of adjacent surface.
	B. Rout out cracks to a depth of 1/2 inch and a width of 1/4 inch. Do not damage brick surfaces.
	C. Clean cracks thoroughly using fine brush followed by clean, oil-free compressed ail' to remove granular particles and dust.
	D. Protect masonry at sides of crack from contact with sealant with masking tape or other approved method.
	E. Provide backer rod to ensure sealant is of profile recommended by sealant manufacturer.
	F. Install sealant to fully wet joint substrates and to completely fill top portion of joint.
	G. Tool sealant flush with surface of adjacent masonry units.
	H. Remove protection and clean away any sealant on masonry surfaces using solvent recommended by sealant manufacturer.

	3.9 ROUTING AND FILLING CRACKS IN BRICK
	A. General: Rout out cracks in brick and fill with custom patching mortal' to match color and texture of adjacent surface.
	B. Rout out cracks to a depth of5/8 inch and a width of 1/8 inch. Do not damage brick surfaces.
	C. Clean cracks thoroughly using fine brush followed by clean, oil-free compressed ail' to remove granular particles and dust.
	D. Thoroughly rinse surfaces to ensure that substrate will not rapidly absorb water from patching mortar.
	E. Brush crack with a mortar slurry coat and fill with specified composite mortal' matching color of adjacent cleaned brick.
	F. Strike surface of repaired crack flush with face of brick. Finish surface off filled crack to match texture and finish of adjacent cleaned brick.
	G. Protect installed mortar from too rapid drying to provide optimum conditions for mortar to cure.

	3.10 POINTING
	A. Point mortar joints in brick masonry to comply with the requirements of Division 04 -"Masonry Pointing.”

	3.11 PRELIMINARY CLEANING
	A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil...
	B. Preliminary Cleaning:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being used.  Extraneous substances include paint, calking, asphalt, and tar.
	1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
	2. Remove paint and calking with alkaline paint remover.
	a. Comply with requirements in "Paint Removal" Article.
	b. Repeat application up to two times if needed.

	3. Remove asphalt and tar with solvent-type paint remover.
	a. Comply with requirements in "Paint Removal" Article.
	b. Apply paint remover only to asphalt and tar by brush without prewetting.
	c. Allow paint remover to remain on surface for 10 to 30 minutes.
	d. Repeat application if needed.



	3.12 CLEANING MASONRY, GENERAL
	A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure that dirty residues and rinse water will not wash over cleaned, dry surfaces.
	B. Use only those cleaning methods indicated for each masonry material and location.
	1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber brushes will resist chemical cleaner being used.
	2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and volume to ensure that cleaning methods do not damage masonry.
	a. Equip units with pressure gages.

	3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.
	4. For heated water-spray application, use equipment capable of maintaining temperature between 140 and 160 deg F at flow rates indicated.
	5. For steam application, use steam generator capable of delivering live steam at nozzle.

	C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices, and that produces an even effect without streaking or damaging masonry surfaces.
	D. Water Application Methods:
	1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles. ...
	2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

	E. Steam Cleaning:  Apply steam to masonry surfaces at the very low pressures indicated for each type of masonry material.  Hold nozzle at least 6 inches from surface of masonry and apply steam in horizontal back and forth sweeping motion, overlapping...
	F. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

	3.13 FINAL CLEANING
	A. After mortar has fully hardened, thoroughly clean exposed masonry surfaces of excess mortar and foreign matter; use wood scrapers, stiff-nylon or -fiber brushes, and clean water, spray applied at low pressure.
	1. Do not use metal scrapers or brushes.
	2. Do not use acidic or alkaline cleaners.

	B. Wash adjacent woodwork and other non-masonry surfaces.  Use detergent and soft brushes or cloths.
	C. Clean mortar and debris from roof; remove debris from gutters and downspouts.  Rinse off roof and flush gutters and downspouts.
	D. Sweep and rake adjacent pavement and grounds to remove mortar and debris.  Where necessary, pressure wash pavement surfaces to remove mortar, dust, dirt, and stains.

	3.14 FIELD QUALITY CONTROL
	A. Notify Owner’s and Architect's Project representatives in advance of times when lift devices and scaffolding will be relocated.  Do not relocate lift devices and scaffolding until Owner’s and Architect’s Project representatives have had reasonable ...

	3.15 WASTE MANAGEMENT
	A. Coordinate with Division 01.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	04 03 05.13 - RESTORATION MORTARS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, labor, materials, equipment, and services necessary for the complete execution work of restoration mortars and grout as called for on the Drawings, as specified herein and as ...
	1. Mortars for setting and pointing brick masonry.


	1.3 QUALITY ASSURANCE
	A. Restoration Specialist Qualifications:  Award brick masonry restoration to a firm regularly engaged in restoration of brick masonry that can demonstrate to Owner's satisfaction that, within previous ten years, firm has successfully performed and co...
	1. Field Supervision:  Brick masonry restoration shall be directly supervised by a full-time foreman with experience equal to or greater than that required of Masonry Restoration Specialist. Foreman shall be on site daily for duration of work of this ...
	2. Brick masonry restoration shall be carried out by a steady crew of skilled mechanics who are thoroughly experienced with restoration of materials and methods specified and have a minimum of three years' experience with work on buildings similar to ...
	a. When masonry units are being patched, assign at least one worker among those performing patching work who is trained and certified by manufacturer of patching compound to apply its products.


	B. Referenced Standards: Work of this Section shall comply with applicable requirements and recommendations of latest editions of the documents listed herein, except as modified by more stringent requirements of the Contract Documents and of applicabl...
	1. ASTM International (ASTM)
	a. ASTM C 144, Standard Specification for Aggregate for Masonry Mortar.
	b. ASTM C 150, Standard Specification for Portland Cement.
	c. ASTM C 207, Standard Specification for Hydrated Lime for Masonry Purposes.
	d. ASTM C 270, Standard Specification for Mortar' for Unit Masonry.


	C. Source of Materials: Obtain each type of material required for restoration mortars from a single source to ensure a match in quality, performance, and appearance,
	D. Knowledge of Site and Project Conditions: Before submitting bid, Bidders shall make themselves thoroughly familiar with the Drawings and Specifications, with the scope of this Project, and with all conditions at the Project site relating to require...
	E. Laboratory for Mortar Analysis: Laboratory regularly engaged in analysis of mortar used in historic buildings and accepted in writing by Architect.

	1.4 ACTION SUBMITTALS
	A. Product Data: Manufacturer's published technical data for each product to be used in work of this Section including material description, chemical composition (ingredients and proportions), physical properties, recommendations for application and u...
	B. Samples:
	1. Existing Mortar: Samples of existing mortars from stone masonry, brick masonry, specific masonry to each project, to total one cubic inch taken from a minimum of three areas or as recommended by testing agency.
	2. Aggregate from Existing Mortar: Samples of aggregate from analysis of existing mortars from masonry, each to total two cubic inches from a minimum of three areas or as recommended by testing agency. Provide sieve analysis (ASTM C 144) with samples.
	3. Pointing Mortar: Cured mortar samples set in 1/2-inch by 6-inch plastic or aluminum channels for approval of color and texture. Samples shall match existing mortar. Provide the following:
	a. Mortar for each type of masonry.

	4. Grouts: Cured samples of grouts for anchoring pins and patching cracked masonry units matching each masonry substrate requiring grout, minimum 3 inch diameter x 1/2 inch thick.
	a. Grout for each masonry type.

	5. Sand for Pointing Mortars: Two-pound sample of each type of sand proposed for use in pointing mortars. Include sieve analysis (ASTM C 144).
	6. Custom Patching Mortar for Patching Stone: 4-inch x 4-inch x I -inch cured samples of each type and color of mortar required for approval of color and texture. Samples shall match clean existing cast stone.
	7. Custom Patching Mortar for Patching Brick: 4-inch x 4-inch x I -inch cured samples for approval of color and texture. Samples shall match clean existing brick.
	8. Custom Mortar for Installing Stone Dutchmen: 4-inch x 4-inch x I -inch cured samples for approval of color and texture. Samples shall match clean existing cast stone.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” Article that demonstrates that both firm and personnel have capabilities and experience complying with requirements specified. For firm and foreman, prov...
	1. Submit certification from composite patching mortar manufacturers that technicians proposed to perform the work have been trained and are certified in the application of the patching mortar.


	1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products and materials to prevent damage, deterioration, or degradation and intrusion of foreign material.
	B. Discard and remove from site deteriorated materials, contaminated materials, and products that have exceeded their expiration dates. Replace with fresh materials.

	1.7 PROJECT CONDITIONS
	A. General: Perform work only when temperature of products being used and all temperature and humidity comply with manufacturer's requirements and requirements of this Section. In case of conflict, the most stringent requirements shall govern.
	B. Prohibited Materials: Masonry cements, masonry mortars, and ingredients not specifically specified in this Section and approved by Architect are strictly prohibited.
	C. Proprietary Materials: Do not use proprietary patching mortars and adhesives unless temperatures are between 50 deg F and 80 deg F and will remain within that range for at least 48 hours after work has been completed unless work at other temperatur...
	D. Mortars: Do not mix or use mortars when either or both air temperature or masonry temperature is below 40 deg F or when either temperature is expected to drop below 40 deg F within 48 hours of mortar application unless Architect has approved both C...
	1. Masonry work in temperatures below 40 deg F shall comply with requirements of this Section, with requirements of sections in which mortar is used to set and point masonry, and with work proposal specifically approved by Architect.
	2. Remove masonry work determined by Architect to have been damaged by freezing conditions and replace following requirements of this Section.



	PART 2 -  PRODUCTS
	2.1 MORTAR AND GROUT PRODUCTS
	A. White Portland Cement: ASTM C 150, Type I.
	B. Portland Cement: ASTM C 150, Type I or Type II, non-staining. Do not use masonry cement.
	C. Hydrated Lime: ASTM C 207, Type S.
	D. Sand: Clean sharp sand, free of loam, silt, soluble salts, organic matter, and other deleterious substances and graded in compliance with ASTM C 144. Where mortar is to match existing original mortar, sand or other aggregate shall be selected to pr...
	E. Water: Clean and free of substances deleterious to mortar, masonry, and embedded elements.
	F. Pigments: Stable, non-fading, alkali-resistant, inorganic oxide pigments with a history of satisfactory performance in mortars containing lime.
	G. Grout and Slurry for Restoration of Cracked, Broken, or Previously Grouted Masonry: Two-component, latex-modified cementitious compound, specifically manufactured for masonry restoration. Provide Custom System 45, available from Edison Chemical Sys...
	H. Composite Patching Mortar for Stone: Two-component, latex-modified cementitious compounds, specifically manufactured for masonry restoration. Provide Custom System 45, available from Edison Chemical Systems, Inc., 25 Grant Street, Waterbury, CT 067...
	I. Composite Patching Mortar for Brick: Two-component, latex-modified cementitious compounds, specifically manufactured for masonry restoration. Provide Custom System 45, available from Edison Chemical Systems, Inc., 25 Grant Street, Waterbury, CT 067...
	J. Admixture for Mortar for Setting Stone Dutchmen: Laticrete 4237 Grout and Mortar Admixture for "thin set" mortar as manufactured by Laticrete International Inc., or approved equal.
	K. Prohibited Materials: No additives or admixtures other than those specified shall be used. No chlorides or aggressive corrosive chemicals shall be used.

	2.2 MORTAR MIXES
	1. Type "O" Mortar for Pointing Outer 3/4-Inch Depth of Joints in Brick and Stone Masonry if confirmed by mortar testing agency of historic mortars for the project.
	a. 1 part by volume white Portland cement, gray Portland cement, or a combination of white and gray Portland cement (Type I) as required to produce color of original mortar in masonry being pointed with no addition of pigment or with minimum addition ...
	b. 2 parts by volume hydrated lime (Type S)
	c. 7 parts by volume sand (selected to match sand in original mortar of masonry being pointed)
	d. Oxide pigments as required to adjust color of mortar mix to as close a match to original mortar as possible using appropriate colored cements and aggregates to match original color of mortar in masonry being pointed but not to exceed 7 percent of t...
	e. Do not use modern additives unless permitted in writing by Architect.

	B. Mortars for Setting Dutchmen: Mortars specified hereinafter shall comply with ASTM C 270, "Standard Specification for Mortar for Unit Masonry." Mortar mixes may change and may require adjustment before and during construction in accordance with pre...
	1. Slurry for Pre-treating Masonry to be Repaired: Grout and Slurry for Restoration of Cracked, Broken, or Previously Grouted Masonry as specified above.
	2. "Thin Set" Mortar for Setting Stone Dutchmen: Use when mortar bed is less than 3/8-inch-thick to produce an initially tacky mortar exhibiting high strength properties when set.
	a. 1 part by volume white Portland cement (Type I)
	b. 3 parts by volume tine "00" sand (selected to match color of existing clean stone)
	c. Temper to workable consistency with Laticrete 4237 polymer admixture mixed in accordance with manufacturer's recommendations for high strength I "thin set" mortar.



	2.3 MIXING OF MORTAR
	A. Measure mortar ingredients carefully using containers with fixed volumes so that proportions are controlled and maintained throughout all work periods.
	B. Mix mortar in an approved type of power-operated batch mixer. Mix for time required to produce a homogeneous plastic mortal' but not less than five minutes: approximately two minutes for mixing dry materials and not less than three minutes for mixi...
	C. Use minimum amount of water to produce a workable consistency for mortar’s intended purpose.
	1. Mortar for Pointing: As dry a consistency as will produce a mortal' sufficiently plastic to be worked into joints.
	2. Mortar for Slurry: Consistency as will be brushable.

	D. Where mortar or grout is required in small batches of less than one cubic yard and Architect specifically approves, mortar may be mixed by hand in clean wooden or metal boxes prepared for that purpose provided that Architect approves mixing boxes a...
	E. After mixing, mortars for pointing or setting shall sit for 20 minutes prior to use to allow for initial shrinkage. Mortar shall be placed in final position within two hours of mixing. Re-tempering of partially hardened material is not permitted.
	F. Mortar for grout shall be placed in final position within two hours of mixing. Re-tempering of partially hardened material is not permitted.
	G. Custom Patching Mortars, Grouts, and Adhesives: Mix in strict accordance with manufacturer's written instructions.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install mortars, grouts, and patching mixtures as part of the work of the following
	1. Divisions 04:  Masonry Pointing, Maintenance of Stone Masonry, Cast Stone, Maintenance of Brick Masonry, Architectural Terra Cotta.


	3.2 WASTE MANAGEMENT
	A. Coordinate with Division 01.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	04 03 05.16 - RESTORATION MASONRY REPOINTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, labor, materials, equipment, and services necessary for the complete work of masonry re-pointing as shown on the Drawings, as specified herein and as required by schedules, ke...
	1. Preparing and pointing joints in masonry.
	2. Types of approved mortar removal tools
	3. Required approvals for use of power tools on retooling.
	4. Preparing and pointing rear portions of joints (deep pointing) in masonry.

	B. Related Work Specified Elsewhere
	1. Division 04: Restoration Mortars
	2. Division 09: Joint sealants.


	1.3 QUALITY ASSURANCE
	A. Restoration Specialist Qualifications:  Award brick masonry restoration to a firm regularly engaged in restoration of brick masonry that can demonstrate to Owner's satisfaction that, within previous ten years, firm has successfully performed and co...
	1. Field Supervision:  Brick masonry restoration shall be directly supervised by a full-time foreman with experience equal to or greater than that required of Masonry Restoration Specialist. Foreman shall be on site daily for duration of work of this ...
	2. Brick masonry restoration shall be carried out by a steady crew of skilled mechanics who are thoroughly experienced with restoration of materials and methods specified and have a minimum of three years' experience with work on buildings similar to ...
	a. When masonry units are being patched, assign at least one worker among those performing patching work who is trained and certified by manufacturer of patching compound to apply its products.



	1.4 ACTION SUBMITTALS
	A. Samples
	1. Mortar and grout.

	B. Prepare mock-ups as specified in Article "Mock-Ups," below.
	C. Work Description:  Provide detailed description of proposed procedures for joint preparation and pointing of each masonry material and condition (including installation of lead joint covers).  Work description for each condition shall include:
	1. Materials and methods:  Proposed materials, methods, tools, and equipment to be used.
	2. Protection:  Description, including drawings, outlining methods and procedures for protection of personnel, public, and existing construction during work of this Section.
	3. Alternate Methods and Materials (If Any):  Description of proposed alternate methods and materials (if any) to those specified for any phase of masonry pointing work.  Provide evidence of successful use on comparable projects and demonstrate effect...


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” Article that demonstrates that both firm and personnel have capabilities and experience complying with requirements specified. For firm and foreman, prov...

	1.6 MOCK-UPS
	A. General: Before beginning general masonry pointing, prepare mock-ups to provide standards for work of this Section. Do not proceed with masonry pointing until Architect has approved mock-ups.
	1. Locate mock-ups as directed by Architect
	2. Notify Architect 48 hours prior to start of each mock-up.
	3. Architect will monitor mock-ups. Mock-ups not performed in presence of Architect will be rejected.
	4. Use crew that will execute the work and follow requirements of this Section.
	5. Allow mock-ups using mortar to dry for seven days to allow mortar to reach final color and allow potential problems to appear. Notify Architect when mock-ups are ready for review.
	6. Repeat mock-ups as necessary to obtain Architect’s approval.
	7. Protect approved mock-ups to ensure that they are without damage, deterioration, or alteration at time of Substantial Completion.
	8. Approved mock-ups in undamaged condition at time of Substantial Completion may be incorporated into the Work.
	9. Approved mock-ups will represent minimum standards for masonry pointing. Subsequent masonry pointing work that does not meet standards of approved mock-ups will be rejected and will require repointing.

	B. Prepare the Following Mock-Ups
	1. Joint Preparation in each type of Masonry: One panel including at least 25 square feet plus 12 linear feet of joint.
	2. Pointing of Joints in each type of Masonry: One panel including at least 25 square feet plus 12 linear feet of joint.

	C. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	D. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	1.7 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products and materials to prevent damage, deterioration, or degradation and intrusion of foreign material.
	B. Discard and remove from site deteriorated materials, contaminated materials, and products that have exceeded their expiration dates. Replace with fresh materials.

	1.8 PROJECT CONDITIONS
	A. General: Perform work only when temperature of products being used and air temperature and humidity comply with manufacturer's requirements and requirements of this Section. In case of conflict, the most stringent requirements shall govern.
	B. Safety: Use all means necessary to protect all persons, whether or not involved in the work of this Section, from harm caused by or resulting from work of this Section.
	C. Protection of Building and Property
	1. Provide all protection and procedures necessary to protect masonry not being pointed and all other elements and materials from damage and from deterioration during work of this Section.
	2. Repair damage to elements and materials caused by masonry pointing work, using mechanics experienced in the respective type of work, to Architect’s satisfaction at no additional cost.
	3. Protect components of storm drainage systems against damage and blockage caused or accelerated by work of this Section.

	D. Protection from Fire: Take all necessary precautions to prevent fire and to prevent spread of fire.
	E. Dust: Minimize dissemination of dust to greatest extent possible.
	1. Contractor shall hold Owner, Architect, and their consultants harmless from all claims relating to dust resulting from work of this Section.

	F. Protection of Masonry Being Pointed: Use all necessary care to protect existing masonry from damage during work of this Section. Take special care in removing existing mortar to ensure that no arrises are damaged, chipped, or broken. Contractor sha...
	G. Staining: Prevent grout or mortar from staining face of masonry to be left exposed. Protect sills, ledges, and projections from mortar droppings. Immediately remove grout or mortar in contact with such masonry.
	H. Protection from Rain: Protect pointed joints with heavy waterproof sheeting from direct attack by rain or other precipitation for at least 24 hours after mortar has been applied.
	I. Contract Drawings: Drawings are two-dimensional representations of three- dimensional objects and do not show all surfaces. Perform work on all surfaces of projections, reveals, ornament, and other elements associated with areas on which work is in...
	J. Prohibited Materials: Masonry cements, masonry mortars, and ingredients not specifically specified in this Section and approved by Architect are strictly prohibited.
	K. Cold-Weather Requirements:  Comply with the following procedures for masonry repair and mortar-joint pointing unless otherwise indicated:
	1. When air temperature is below 40 deg F heat mortar ingredients, masonry repair materials, and existing masonry walls to produce temperatures between 40 and 120 deg F
	2. When mean daily air temperature is below 40 deg F provide enclosure and heat to maintain temperatures above 32 deg F within the enclosure for 7 days after repair and pointing.
	3. Damage Caused by Freezing: Remove brick masonry restoration work determined by
	4. Architect to have been damaged by freezing conditions. Replace work to comply with requirements of this Section.

	L. Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature and humidity conditions produce excessive evaporation of water from mortar and repair materials.  Provide artificial shade and wind breaks and use cooled m...


	PART 2 -  PRODUCTS
	2.1 TOOLS
	A. Hand Tools for Joint Preparation: Chisels, hammers, and mallets.
	1. Thickness of Chisels: Chisels used in masonry joints shall have a maximum thickness of 5/8 times joint width extending back from tip of chisel at least two times depth at which chisel will be inserted into joint.
	2. Special Tools: Provide special knives or special thin cutter blades for use in joints less than 1/8-inch wide.

	B. Power Tools for Joint Preparation: Standard tools and equipment, modified tools and equipment, and custom designed and fabricated tools and equipment as required to remove mortar from narrow joints without damaging masonry and masonry units. Use po...
	1. Electric Grinders: Small, hand-held electric grinders with thin diamond or abrasive blades no greater than 1/16-inch-thick and a maximum of 4-1/2-inch diameter.
	2. Pneumatic Grinders: Specially modified pneumatic die grinders with thin abrasive blades (0.060 inch thick).
	3. Custom Pneumatic Head and Chisels Designed for Mortar Removal: Pneumatic head and thin carbide-tipped chisels specifically designed for removal of mortar from joints in historic masonry with air compressor, hoses, valves, and other equipment requir...

	C. Brushes: Stiff, natural bristle brushes.
	D. Pointing Trowels: Long, thin pointing trowels narrower than joints being pointed.
	1. Fabricate special trowels for masonry pointing if necessary to ensure proper insertion and optimum compaction of mortar.


	2.2 MORTAR
	A. Comply with requirements of Division 04 -"Restoration Mortars." Mortar for each type of masonry shall match existing original mortar (in clean condition) in color, texture, and other visual qualities.

	2.3 Miscellaneous materials
	A. Joint Sealants: Comply with requirements of Division 07 -"Joint Sealants."


	PART 3 -  EXECUTION
	3.1 GENERAL PREPARATION
	A. Examine areas and conditions under which work of this Section will be performed. Correct conditions detrimental to timely and proper completion of work. Do not proceed until unsatisfactory conditions have been corrected.
	B. Erect dust impervious barriers and take other measures necessary to prevent dust from traveling beyond work platform before using power grinders, pneumatic chisels, or hand methods that generate airborne dust.

	3.2 JOINT PREPARATION
	A. General: Remove mortar from joints to a depth of 3/4 inch or to sound mortar, whichever is greater. In all cases remove all deteriorated, weathered, and loose material.
	1. Completely remove mortar from surfaces of masonry units adjacent to joint to ensure that new mortar bonds directly with masonry units.
	2. Cut surface of mortar at rear of joint at a uniform depth from and parallel to wall surface.
	3. Do not damage faces or arrises of masonry units during joint preparation. Cease joint preparation work if, in Architect’s judgment, masonry units are damaged. Do not resume work until tools, workers, and methodology have been corrected to ensure th...

	B. Mortar Removal Using Hand Tools: Use hand tools for removal of mortar from head joints in masonry work, all joints less than 6 inches long, and from other joints in which use of power tools might damage masonry units. Use hand tools to complete mor...
	1. Joints 1/8-lnch or Less in Width: Rake mortar from joints manually with a sharp knife blade or cutter made for this purpose. Cutter may be used with or without aid of a hammer.
	2. Sharpening Tools: Sharpen chisels as required to maintain sharp edges that cut mortar and prevent damage to masonry units, but not less frequently than hourly.

	C. Mortar Removal Using Power Tools
	1. Demonstrated Ability of Mechanics: Prior to beginning work, demonstrate that workers using power tools are proficient in use of power tools for joint preparation. Failure to demonstrate to Architect’s satisfaction that each worker is proficient, an...
	2. Rotary Power Tools: With Architect’s specific, prior written approval following successful demonstrations of skill by mechanics, power grinders and / or pneumatic grinders may be used to partially remove mortar from horizontal (bed) joints in mason...
	a. Limitations on Use of Electric Power Grinders: Do not use electric power grinders on joints less than 3/16-inch wide or less than 6 inches long or where ornament, elaborate profile, or other surface irregularity might make damage to masonry units l...
	b. Limitations on Use of Modified Pneumatic Die Grinders: Do not use modified pneumatic die grinders with custom thin blades on joints less than1-1/2 times the width of the grinder blade.
	c. Extent of Mortar Removal Using Power Grinders: Use power grinder only to score one kerf cut in center of each joint to depth of mortar removal required. Remove remaining mortar using hand tools or, if approved, pneumatically powered chisels.
	1) Stop kerf at least 4 inches from inside corners and projecting elements. Remove remaining mortar using hand tools or pneumatically powered chisels.

	d. Jigs: Construct jigs to guide and limit power tools as required to prevent damage to masonry units.

	3. Pneumatic Heads with Chisels: With Architect’s specific, prior written approval following successful demonstrations of skill by mechanics, pneumatically powered chisels may be used to remove mortar from joints in lieu of hand tools. If work using p...

	D. Cleaning: Remove loose mortar and foreign material from raked joints using a fine, stiff natural bristle brush. Remove remaining particles, dust, and dirt using filtered, oil- free compressed air. Ensure that dust and dirt are not blown back into p...
	E. Restoration of Damaged Masonry Units: Repair or replace masonry units damaged during joint preparation to Architect’s satisfaction at no additional cost.

	3.3 MORTAR APPLICATION
	A. Wetting: Thoroughly wet masonry 24 hours prior to and again immediately before masonry pointing. Let surfaces dry slightly. At time of masonry pointing, surfaces shall be damp, so that they do not rapidly absorb moisture, but free of standing water...
	1. Failure to Properly Wet Substrate: Evidence that masonry to be pointed has not been properly dampened to prevent water in the mortar from being too rapidly absorbed by the masonry will be cause for Restoration Consultant to reject pointing work. Re...

	B. Masonry Pointing: Point joints as follows.
	1. Using a long, thin masonry pointing trowel, tightly pack mortar into joints in layers not exceeding 1/4-inch thick to fill joint to match original sound joints.
	2. Begin by filling areas from which mortar is missing to a depth greater than 3/4 inch in 1/4-inch-thick layers to within 3/4 inch of masonry surface to provide a uniform substrate for final masonry pointing. Fill final 3/4-inch depth continuously an...
	3. Firmly iron each layer to compact mortar and ensure full bond between mortar and masonry units and a firm, solid joint.
	4. Allow each layer to reach thumbprint hardness before applying succeeding layer. Do not let previous layer dry out before applying succeeding layer. Construct uniform joints.
	5. Do not spread mortar over edges onto exposed surfaces of masonry units. Do not featheredge mortar.
	6. When stopping work at end of each day or for other reasons, stagger layers of mortar so that there will be no through joints in masonry pointing. Stagger joints in layers so that they are at least 3 inches from each other.
	7. Where applying new work to that of a prior day, dampen previous work as well as existing masonry to ensure good bond.


	3.4 JOINT TOOLING
	A. Tooling: After final layer of mortar is "leather hard," tool joints with a flat rule jointer, or as directed by Architect.
	B. Profile: Tool joints to profile to match original joint profiles. Solidly compress mortar so that it adheres well to masonry on both sides of joints and forms a dense surface. Premature or late tooling will result in unacceptable finishes, which wi...

	3.5 CURING
	A. Keep newly pointed joints damp for at least 48 hours after mortar has been inserted. Do not apply a direct stream of water to joints for at least 24 hours after mortar has been placed.
	B. Ensure masonry temperature remains as required by specifications until mortar is thoroughly cured.

	3.6 CLEANING AND REPAIR OF MORTAR JOINTS
	A. Water Washing: Wash pointed masonry with clean filtered water and nonabrasive hand tools to remove mortar debris from masonry surfaces. Do not use chemical cleaners.
	1. Wash within 48 hours following completion of masonry pointing.
	2. Use blunt-edged wood scrapers, stiff natural bristle brushes, and rough towels along with water to remove mortar debris. Do not use wire brushes.

	B. Repair of Pointed Joints: As cleaning progresses, examine joints to locate cracks, holes, and other defects. Carefully point up and fill such defects with mortar. Where joints are defective in opinion of Architect, cut out joints and refill with po...

	3.7 DEEP POINT JOINTS IN MASONRY
	A. General: Remove mortar to depth of masonry using wedges, shims, and/or other approved methods to prevent displacement of masonry during removal. Clean joints. Install mortar to fill deep portion of joints (portion of joint behind 3/4 inches from th...

	3.8 CORRECTIVE MEASURES
	A. Defective Joints: Should a crack occur in any joint surface, should mortar fail to adhere to or pull away from masonry unit, or should there be other defects in pointed joints, remove mortar and repaint following requirements of this Section to Arc...
	B. Should Architect determine that any masonry pointing work does not equal or exceed minimum standard established by approved mock-up, cut out mortar to a depth of 34 inch and repoint following requirements of this Section to Architect’s satisfaction...

	3.9 WASTE MANAGEMENT
	A. Coordinate with Division 01.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	04 20 00 - Concrete Unit Masonry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete masonry units.
	2. Face brick.
	3. Common (building) brick.
	4. Mortar and grout.
	5. Steel reinforcing bars.
	6. Masonry-joint reinforcement.
	7. Ties and anchors.
	8. Embedded flashing.
	9. Miscellaneous masonry accessories.

	B. Related Requirements:
	C. 04 10 00 -  Masonry Mortars and Grout

	1.3 DEFINITIONS
	A. CMU(s): Concrete masonry unit(s).
	B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For the following:
	1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
	2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing bars. Comply with ACI 315. Show elevations of all reinforced walls at ¼” per ft scale.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Material Certificates: For each type and size of the following:
	1. Masonry units.
	a. Include data on material properties and material test reports substantiating compliance with requirements.

	2. Cementitious materials. Include name of manufacturer, brand name, and type.
	3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
	4. Grout mixes. Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties, and metal accessories.

	C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification. Test according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91/C 91M for air content.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.


	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.
	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix in delivery containers on elevated platforms in a dry location or in covered weatherproof dispensing silos.

	1.8 FIELD CONDITIONS
	A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely in place.

	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.
	C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.

	2.2 PERFORMANCE REQUIREMENTS
	A. Provide unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to TMS 602/ACI 530.1/ASCE 6.


	2.3 UNIT MASONRY, GENERAL
	A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by requirements in the Contract Documents.
	B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed in the completed Work and will be within ...

	2.4 CLAY MASONRY UNITS
	A. General: Comply with the following requirements applicable to each form of brick required.
	1. Provide special extruded shapes where indicated and as follows:
	a. For applications requiring brick of form, color, texture and size on exposed surfaces that cannot be produces by sawing standard brick sizes.
	b. For applications where stretcher units cannot accommodate special conditions including those at corners.

	2. Provide units without cores or frogs and with all exposed surfaces finished for ends of headers and similar applications that expose brick surfaces that otherwise would be concealed from view.

	B. Face Brick Standard: Match existing face brick – provide samples to Architect for approval.  ASTM C216 and as follows:
	1. Grade and Unit Compressive Strength:  Provide units of grade and minimum average net area compressive strength indicated below:
	a. Grade SW.
	b. 3000 psi.

	2. Type FBX.
	3. Size:  Provide bricks manufactured to the following actual dimensions within the tolerances specified in ASTM C 216:
	a. Ambassador:  3-5/8 inches thick by 2-1/4 inches high by 15-5/8 inches long.

	4. Shape units during manufacture as indicated below:
	a. Extruded.

	5. Application: Use where brick is exposed, unless otherwise indicated.
	6. Provide face brick of matching color, texture and size as existing adjacent brickwork.
	7. Color and Texture: Match existing.
	8. Subjects to compliance with requirements, provide product by one of the following:
	a. Glen-Gery Corporation, Sommerville, NJ.
	b. The Belden Brick, Canton, OH.


	C. Building (Common) Brick: ASTM C 62 and as follows:
	1. Match face brick on adjacent wall – provide samples to Architect for approval.
	2. Grade and Unit Compressive Strength:  Provide units of grade and minimum average net area compressive strength indicated below:
	a. Grade MW or Grade SW.
	b. 3000 psi.

	3. Size:  Provide bricks manufactured to the following actual dimensions within the tolerances specified in ASTM C 216:
	a. Match existing

	4. Application:  Use where brick is indicated for concealed locations.


	2.5 CONCRETE MASONRY UNITS
	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide bullnose-edged units for outside corners unless otherwise indicated.

	B. CMUs: ASTM C 90.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 2800 psi.
	2. Density Classification:  Lightweight except at exposed units at exterior walls.
	3. Size (Width): Manufactured to dimensions 3/8 inch less-than-nominal dimensions.
	4. Exposed Faces: Provide color and texture matching the range represented by Architect's sample.


	2.6 CONCRETE AND MASONRY LINTELS
	A. General: Provide one of the following:
	B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs matching adjacent CMUs in color, texture, and density classification, with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lin...

	2.7 MORTAR AND GROUT MATERIALS
	A. Portland Cement: ASTM C 150/C 150M, Type I or II, except Type III may be used for cold-weather construction. Provide natural color or white cement as required to produce mortar color indicated.
	1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C 114.

	B. Hydrated Lime: ASTM C 207, Type S.
	C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Aggregate for Mortar: ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the No. 16 sieve.

	E. Aggregate for Grout: ASTM C 404.
	F. Water: Potable.

	2.8 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
	B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel wire, hot-dip galvanized after fabrication. Provide u...
	C. Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A 951/A 951M.
	1. Interior Walls:  Hot-dip galvanized carbon steel.
	2. Exterior Walls:  Hot-dip galvanized carbon steel.
	3. Wire Size for Side Rods:  0.148-inch diameter.
	4. Wire Size for Cross Rods:  0.148-inch diameter.
	5. Spacing of Cross Rods: Not more than 16 inches o.c.
	6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.


	2.9 TIES AND ANCHORS
	A. General: Ties and anchors shall extend at least 1-1/2 inches into masonry but with at least a 5/8-inch cover on outside face.
	B. Materials: Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated:
	1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with ASTM A 153/A 153M, Class B-2 coating.
	2. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial Steel, with ASTM A 153/A 153M, Class B coating.
	3. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

	C. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, hot-dip galvanized steel wire.
	2. Tie Section: Triangular-shaped wire tie made from 0.187-inch- diameter, hot-dip galvanized steel wire.


	2.10 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime mortar unless otherwise indicated.

	B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the following types of mortar for applications stated unless another type is indicated.
	1. For reinforced masonry, use Type S.
	2. For interior nonload-bearing partitions, use Type N.

	D. Grout for Unit Masonry: Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 2500 psi.
	3. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143/C 143M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.
	4. Verify that substrates are free of substances that would impair mortar bond.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Build chases and recesses to accommodate items specified in this and other Sections.
	B. Leave openings for equipment to be installed before completing masonry. After installing equipment, complete masonry to match construction immediately adjacent to opening.
	C. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unle...

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or minus 1/4 inch.
	2. For location of elements in plan, do not vary from that indicated by more than plus or minus 1/2 inch.
	3. For location of elements in elevation, do not vary from that indicated by more than plus or minus 1/4 inch in a story height or 1/2 inch total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 inch in 10 feet, or 1/2-inch maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2-inch maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.
	5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2-inch maximum.
	6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 10 feet, or 1/2-inch maximum.
	7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16 inch.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch, with a maximum thickness limited to 1/2 inch.
	2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 inch.
	3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or minus 1/4 inch.
	4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch.


	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners,...
	B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond. Bond and interlock each course of each wythe at corners. Do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.
	D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in course below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if req...
	E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with masonry around built-in items.
	F. Fill space between steel frames and masonry solidly with solid grout unless otherwise indicated.
	G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. Bed face shells in mortar and make head joints of depth equal to bed joints.
	2. Bed webs in mortar in all courses of piers, columns, and pilasters.
	3. Bed webs in mortar in grouted masonry, including starting course on footings.
	4. Fully bed entire units, including areas under cells, at starting course on footings where cells are not grouted.

	B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	C. Cut joints flush where indicated to receive waterproofing unless otherwise indicated.

	3.6 MASONRY-JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.
	1. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
	2. Provide reinforcement not more than 8 inches above and below wall openings and extending 12 inches beyond openings in addition to continuous reinforcement.

	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.
	E. Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.7 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE
	A. Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel or concrete, to comply with the following:
	1. Anchor masonry with anchors embedded in masonry joints and attached to structure as detailed on the drawngs.


	3.8 LINTELS
	A. Provide lintels where shown and where openings of more than 12 inches for brick-size units and 24 inches for block-size units are shown without structural steel or other supporting lintels.
	B. Provide concrete or masonry lintels where indicated.  Provide loose steel lintels, concrete, or masonry lintels where lintel no type is specified.
	C. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

	3.9 FLASHING/WEEP HOLES
	A. Install flashings as follows:
	B. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges and other obstructions to the downward flow of water in the wall and where indicated.
	C. Prepare masonry surfaces so that they are smooth and free from imperfections that could puncture flashing.  Place through-wall flashing on sloping bed of mortar and cover with mortar.  Seal penetrations in flashing with adhesive/sealant/tape as rec...
	D. Install flashing as follows:
	1. At lintels and shelves, extend flashing a minimum of 4 inches into masonry at each end.  Extend flashing from exterior face of outer wythe of masonry, through the outer wythe, turned up a minimum of 4 inches, and into the inner wythe.
	2. At heads and sills, extend flashing as specified above unless otherwise indicated but turn up ends not less than 2 inches to form a pan.
	3. Install flashing in masonry veneer walls as specified above but carry flashing up face of back up at wall at least 8 inches.
	4. Interlock end joints of ribbed sheet metal flashings by overlapping ribs not less than 1-1/2 inches or as recommended by flashing manufacturer and seal lap with elastomeric sealant complying with requirements of Division 7 Section “Joint Sealers” f...
	5. Turn down sheet metal flashings at exterior face of masonry to form drip.

	E. Install weep holes in the head joints in exterior wythes of the first course of masonry immediately above embedded flashing and as follows:
	1. Form weepholes with product specified in Part 2 of this Section.
	2. Space weep holes 32 inched o.c.

	F. Install regelts and nailers for flashing and other related construction where shown to built into masonry.

	3.10 FIELD QUALITY REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 60 inches.
	3. Do not use mortar to fill cmu cores.  Use of mortar is cause for immediate rejection and replacement of the work.


	3.11 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials that fail to...
	B. Inspections: Special inspections according to Level [B] [C] in TMS 402/ACI 530/ASCE 5.
	1. Begin masonry construction only after inspectors have verified proportions of site-prepared mortar.
	2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, and locations of reinforcement.
	3. Place grout only after inspectors have verified proportions of site-prepared grout.

	C. Testing Prior to Construction: One set of tests.
	D. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.
	E. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C 140 for compressive strength.
	F. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to ASTM C 780.
	G. Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.
	H. Prism Test: For each type of construction provided, according to ASTM C 1314 at 28 days.

	3.12 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance. Prepare joints for ...
	C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.




	04 20 00 Unit Masonry
	05 12 00 - Structural Steel
	05 31 00 - STEEL DECKING
	05 40 00 - COLD FORMED METAL FRAMING
	05 50 00 - METAL FABRICATIONS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work of metal fabrications as shown on the schedules, keynotes, drawings, as specified herein, and as may b...
	1. Steel framing and supports for mechanical and electrical equipment.
	2. Steel framing and supports for applications where framing and supports are not specified in other Sections.
	3. Prefabricated non-penetrating metal roof railings.

	B. Products furnished, but not installed, under this Section include the following:
	1. Loose steel lintels.
	2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into concrete or built into unit masonry.
	3. Steel weld plates and angles for casting into concrete for applications where they are not specified in other Sections.

	C. Related Requirements:
	1. Division 03 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves, slotted-channel inserts, wedge-type inserts, and other items cast into concrete.
	2. Division 04 "Unit Masonry" for installing loose lintels, anchor bolts, and other items built into unit masonry.
	3. Division 05 "Structural Steel Framing," "Metal Stairs" for cast and extruded treads and nosings, "Pipe and Tube Railings," "Decorative Metal," "Decorative Metal Railings."


	1.3 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of metal fabrications that are anchored to or that receive other work.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integra...

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show fabrication and installation details for metal fabrications.
	1. Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For professional engineer.
	B. Mill Certificates:  Signed by stainless-steel manufacturers, certifying that products furnished comply with requirements.
	C. Welding certificates.
	D. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers, certifying that shop primers are compatible with topcoats.
	E. Research/Evaluation Reports:  For post-installed anchors, from ICC-ES.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."


	1.7 FIELD CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.
	B. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating metal fabrications without field measurements.  Coordinate wall and other contiguous construction to ensur...
	2. Provide allowance for trimming and fitting at site.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental...
	1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.


	2.2 METALS
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	C. Stainless-Steel Sheet, Strip, and Plate:  ASTM A 240/A 240M or ASTM A 666, Type 304 and Type 316L (exterior).
	D. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304, Type 316L (exterior).
	E. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
	F. Rolled-Stainless-Steel Floor Plate:  ASTM A 793.

	2.3 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 304 (interior) Type 316 (exterior) stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exter...
	1. Provide stainless-steel fasteners for fastening aluminum.
	2. Provide stainless-steel fasteners for fastening stainless steel.

	B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M, Type 3); with hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where indicated, flat washers.
	C. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	D. Anchors, General:  Anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing according to ASTM E 48...
	E. Cast-in-Place Anchors in Concrete:  Either threaded type or wedge type unless otherwise indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, all h...
	F. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors.
	1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel Is Indicated:  Alloy Group 1 (A1) and Group 2 (A4) stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M).


	2.4 MISCELLANEOUS MATERIALS
	A. Shop Primers:  Provide primers that comply with Division 09 "Painting." `
	B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	C. Water-Based Primer:  Emulsion type, anticorrosive primer for mildly corrosive environments that is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and compatible with topcoat.
	D. Epoxy Zinc-Rich Primer:  Complying with MPI#20 and compatible with topcoat.
	E. Shop Primer for Galvanized Steel:  Primer formulated for exterior use over zinc-coated metal and compatible with finish paint systems indicated.
	F. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	G. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.
	H. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107/C 1107M.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	I. Concrete:  Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 psi (20 MPa).

	2.5 FABRICATION, GENERAL
	A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark units for reassem...
	B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated.  Locate joints whe...
	G. Fabricate seams and other connections that are exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches...

	2.6 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
	1. Fabricate units from slotted channel framing where indicated.
	2. Furnish inserts for units installed after concrete is placed.

	C. Fabricate supports for operable partitions from continuous steel beams of sizes indicated with attached bearing plates, anchors, and braces as indicated.  Drill or punch bottom flanges of beams to receive partition track hanger rods; locate holes w...
	D. Galvanize miscellaneous framing and supports where indicated.
	E. Prime miscellaneous framing and supports with zinc-rich primer where indicated.

	2.7 SHELF ANGLES
	A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete framing.  Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not more than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c.,...
	1. Provide mitered and welded units at corners.
	2. Provide open joints in shelf angles at expansion and control joints.  Make open joint approximately 2 inches (50 mm) larger than expansion or control joint.

	B. For cavity walls, provide vertical channel brackets to support angles from backup masonry and concrete.
	C. Galvanize and prime shelf angles located in exterior walls.
	D. Prime shelf angles located in exterior walls with zinc-rich primer.
	E. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-place concrete.

	2.8 LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated.  Fabricate in single lengths for each opening unless otherwise indicated.  Weld adjoining...
	B. Galvanize and prime loose steel lintels located in exterior walls.
	C. Prime loose steel lintels located in exterior walls with zinc-rich primer.
	D. Shop paint galvanized lintels.

	2.9 FINISHES, GENERAL
	A. Finish metal fabrications after assembly.
	B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

	2.10 STEEL AND IRON FINISHES
	A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
	1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.

	B. Preparation for Shop Priming Galvanized Items:  After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.
	C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
	1. Shop prime with universal shop primer unless zinc-rich primer is indicated.

	D. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below:
	1. Exterior Items:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Items Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	3. Items Indicated to Receive Primers Specified in Section 099600 "High-Performance Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	4. Other Items:  SSPC-SP 3, "Power Tool Cleaning."

	E. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting.
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.


	2.11 PREFABRICATED NON-PENETRATING METAL ROOF RAILINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by on of the following:
	1. Kee Safety, (Basis of Design: KeeGuard Safety Rail-Safety Guardrail)
	2. Tractel Ltd
	3. FIXFAST USA

	B. Substitutions: Requests for substitutions will be considered in accordance with provisions of Section 01 60 00 – Product Requirements.
	C. Systems
	1. Non-penetrating metal roof railing.
	a. Standards: System shall have top and mid rail in accordance with OSHA Standards - 29 CFR 1910.29 (b)(1)(2).
	b. Structural Load: 200 lb (90.7 kg), minimum, in any direction to all components in accordance with OSHA Regulation 29 CFR 1926.502.
	c. Height: 42 inches (1067 mm), minimum.
	d. Railings: 1-5/8 inch (41 mm) O.D. hot rolled pickled electric weld tubing, free of sharp edges and snag points.
	e. Mounting Bases: Class 30 gray iron material cast with four receiver posts. Provide rubber pads on bottom of bases.
	f. Receiver Posts: Shall have a positive locking system into slots that allow rails to be mounted in any direction. Friction locking systems are not allowed. Receiver posts shall have drain holes.
	g. Accessories:
	1) Roof Pads: Provide the following pad under each base to protect roof membrane:
	a) Approved Product: BUR Pad.




	D. Finishes
	1. Finish: Factory finished powder coat paint.
	2. Color: Black

	E. Warranty
	1. Warranty: Provide manufacturer's two (2) year warranty.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of r...
	B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade surfaces of exterior units...
	C. Field Welding:  Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through...
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection:  Coat concealed surfaces of aluminum that come into contact with grout, concrete, masonry, wood, or dissimilar metals with the following:
	1. Cast Aluminum:  Heavy coat of bituminous paint.
	2. Extruded Aluminum:  Two coats of clear lacquer.


	3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	B. Anchor supports for operable partitions and overhead grilles securely to, and rigidly brace from, building structure.
	C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  Secure girders with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of pipe columns.
	1. Where grout space under bearing plates is indicated for girders supported on concrete or masonry, install as specified in "Installing Bearing and Leveling Plates" Article.

	D. Install pipe columns on concrete footings with grouted baseplates.  Position and grout column baseplates as specified in "Installing Bearing and Leveling Plates" Article.
	1. Grout baseplates of columns supporting steel girders after girders are installed and leveled.


	3.3 ADJUSTING AND CLEANING
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas.  Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

	B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Division 09.
	C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780/A 780M.

	3.4 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	05 52 13 Pipe and Tube Railings (CIVIL)
	06 10 00 - ROUGH CARPENTRY
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work of rough carpentry as shown on the schedules, keynotes, drawings, as specified herein, and as may be r...
	1. Wood Preservative Treated Lumber.
	2. Fire Retardant Treated Lumber.
	3. Misc. Lumber.
	4. Plywood backing panels.
	5. Un-Treated roof related solid blocking, beveled siding, and plywood.

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.
	3. Data for each type of fastener and anchor.
	B. Mockups:
	1. Construct 4 foot long mockups of each roof blocking assembly, to show how it will fit, get fastened to, and relate to adjoining building components.
	2. Obtain the Architect’s approval of each mock up before proceeding with the work. Remove and replace mockups that are rejected; approved mockups may be left in place and incorporated into the finished project.

	1.3 INFORMATIONAL SUBMITTALS
	A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit stresses.  Indicate species and grade selected for each use and design values approved by the ALSC Board of Review.
	B. Evaluation Reports:  For the following, from ICC-ES:
	1. Wood-preservative-treated wood.
	2. Fire-retardant-treated wood.
	3. Powder-actuated fasteners.
	4. Expansion anchors.
	5. Metal framing anchors.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the ma...


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Certified Wood:  Materials shall be produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship".
	B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or back of each piece or omit grade stamp and provide certificates of grade compliance issued by grading agency.
	3. Provide dressed lumber, S4S, unless otherwise indicated.
	C. Maximum Moisture Content of Lumber:  15 percent for 2-inch nominal thickness or less, 19 percent for more than 2-inch nominal thickness unless otherwise indicated.
	D. Roof blocking:
	1. Construction grade Douglas Fir, kiln dried to 15%
	2. Utility grade beveled cedar or redwood siding, or equivalent synthetic lumber products.
	3. APA rated CDX plywood panels, assembled with exterior glue.

	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact ...
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.  Do not use inorganic boron (SBX) for sill plates.
	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or that does not comply with requirements for untreated material
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat all rough carpentry unless otherwise indicated.
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete.
	3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete walls.
	4. Wood framing members that are less than 18 inches above the ground in crawlspaces or unexcavated areas.
	5. Do not treat roof related blocking or plywood.

	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined b...
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional ...
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations...
	3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.
	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	E. Application:  Treat all rough carpentry items indicated on Drawings, and the following:
	1. Concealed blocking.
	2. Plywood backing panels.
	F. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, which meet or exceed those of basis-of-design products.  Manufacturer's published values shall be determined from empirical data or by rational eng...

	2.4 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Rooftop equipment bases and support curbs.
	4. Cants.
	5. Furring.
	6. Grounds
	B. Provide miscellaneous lumber for support or attachment of other construction in the following locations (whether indicated on the plans or not):
	1. All wall mounted counters, shelf millwork units of any kind, and items furnished by the owner requiring wood blocking.
	2. Any recessed items requiring wood blocking for attachment and or leveling.
	3. Any and all construction elements requiring anchoring to walls and or structure.
	C. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species.
	D. For concealed boards, provide lumber with 15 percent maximum moisture content and any of the following species and grades:
	1. Mixed southern pine; No. 2 grade; SPIB.
	2. Eastern softwoods; No. 2 Common grade; NeLMA.
	3. Northern species; No. 2 Common grade; NLGA

	2.5 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels:  DOC PS 1, fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness.

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.
	B. Power-Driven Fasteners:  NES NER-272.
	C. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers.
	D. Fasteners for roof related blocking shall be hot dipped galvanized steel; or steel with a proprietary rust inhibiting coating. Utilize minimum #12 diameter screws where ever possible;  nails if used, shall have annular ring shanks. Do not use “dry-...

	2.7 METAL FRAMING ANCHORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, th...
	1. Cleveland Steel Specialty Co.
	2. KC Metals Products, Inc.
	3. Phoenix Metal products, Inc.
	4. Simpson Strong-Tie Co., Inc.
	5. USP Structural Connectors.
	B. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational engineering analysis an...
	C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60 coating designation.
	1. Use for interior locations unless otherwise indicated.
	D. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185 coating designation; and not less than 0.036 inch th...
	1. Use for wood-preservative-treated lumber and where indicated.

	2.8 MISCELLANEOUS MATERIALS
	A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill sealer; 1-inch nominal thickness, compressible to 1/32 inch; selected from manufacturer's standard widths to suit width of sill members indicated.
	B. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard widths to suit width of sill members indicated.
	C. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, butyl rubber or rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall thickness...
	D. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.
	1. Adhesives shall have a VOC content of 70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, grounds, and similar su...
	B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	C. Framing with Engineered Wood Products:  Install engineered wood products to comply with manufacturer's written instructions.
	D. Install fire-retardant treated plywood backing panels with classification marking of testing agency exposed to view.
	E. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.  Install fasteners through each fastener hole.
	F. Do not splice structural members between supports unless otherwise indicated.
	G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	H. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
	J. Roof Blocking:


	1.  Stagger joints in built up assemblies at least 2 feet to obtain maximum strength.  Provide the appropriate shapes needed and adjust wood members to suit existing conditions for full bearing and secure attachment.  Discard defective material, and p...
	2.  Securely attach roof blocking to resist a pull of 275 pounds per lineal foot in any direction.  Countersink all fasteners flush.
	3.  Space fasteners to achieve adequate holding power, generally as follows:
	a.  Anchor bolts embedded in concrete, anchors drilled into concrete or masonry, screws into a steel deck or structural steel member, or screws into wood framing: 12 inches on center.
	b.  Nails into wood:  8 inches on center.
	c.  Install two rows of fasteners on blocking wider than 5 inches.

	4.     Install blocking neatly scribed and cut to fit within 1/4 inch of adjoining materials.  Install blocking, shims and similar supports for the proper attachment of subsequent work.
	3.2 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered l...
	B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes sufficiently wet that moisture content exceeds that specified, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-regis...
	C. Do not allow roof blocking to get wet while stored or during installation; remove and replace any roof related blocking that gets wet.

	3.3     WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.
	END OF SECTION 06 10 00




	06 16 00 - SHEATHING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work of sheathing as shown on the schedules, keynotes, drawings, as specified herein, and as may be require...
	1. Wall sheathing.
	2. Roof sheathing.
	3. Fasteners.
	4. Sheathing joint and penetration treatment.

	B. Related Requirements:
	1. Division 06 "Rough Carpentry".
	2. Division 07 “Thermal and Moisture Protection”
	3. Division 07 “EPDM Roofing”

	C. FOR ROOF SHEATHING, REFER TO SPECIFICATION SECTION 07 53 23.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated plywood complies with requirements.  Indicate type of preservative used and net amount of preservative retained.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated plywood complies with requirements.  Include physical properties of treated materials.
	3. For fire-retardant treatments, include physical properties of treated plywood both before and after exposure to elevated temperatures, based on testing by a qualified independent testing agency according to ASTM D 5516.
	4. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.
	5. Include copies of warranties from chemical treatment manufacturers for each type of treatment.


	1.4 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:  For following products, from ICC-ES:
	1. Preservative-treated plywood.
	2. Fire-retardant-treated plywood.


	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the ma...

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack panels flat with spacers beneath and between each bundle to provide air circulation.  Protect sheathing from weather by covering with waterproof sheeting, securely anchored.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide materials and construction identical to those of assemblies tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to authori...
	1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance Directory."


	2.2 WOOD PANEL PRODUCTS
	A. Certified Wood:  For the following wood products, provide materials produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship":
	1. Plywood.
	2. Particleboard underlayment.
	3. Hardboard underlayment.

	B. Plywood:  Either DOC PS 1 or DOC PS 2 unless otherwise indicated.
	C. Thickness:  As needed to comply with requirements specified, but not less than thickness indicated.
	D. Factory mark panels to indicate compliance with applicable standard.

	2.3 PRESERVATIVE-TREATED PLYWOOD
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact w...
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	B. Mark plywood with appropriate classification marking of an inspection agency acceptable to authorities having jurisdiction.
	C. Application:  Treat items indicated on Drawings and plywood in contact with masonry or concrete or used with roofing, flashing, vapor barriers, and waterproofing.

	2.4 FIRE-RETARDANT-TREATED PLYWOOD
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article that are acceptable to authorities having jurisdiction and with fire-test-response characteristics specified as determined by ...
	B. Fire-Retardant-Treated Plywood by Pressure Process:  Products with a flame-spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional 20 minutes,...
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations and where ...
	3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.
	4. Design Value Adjustment Factors:  Treated lumber plywood shall be tested according ASTM D 5516 and design value adjustment factors shall be calculated according to ASTM D 6305.  Span ratings after treatment shall be not less than span ratings speci...

	C. Kiln-dry material after treatment to a maximum moisture content of 15 percent.  Do not use material that is warped or does not comply with requirements for untreated material.
	D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified testing agency.
	E. Application:  Treat plywood indicated on Drawings, and the following:
	1. Roof and wall sheathing within 48 inches (1220 mm) of fire walls.
	2. Roof sheathing.
	a. Refer to Specification Section 07 53 23 for Gypsum Roof Sheathing. Plywood sheathing may be considered by Architect’s Roofing Consultant. Acceptance will depend on condition.



	2.5 WALL SHEATHING
	A. Glass-Mat Gypsum Wall Sheathing:  ASTM C 1177/1177M.
	1. Products:  Subject to compliance with requirements, provide the following:
	a. CertainTeed Corporation; GlasRoc.
	b. G-P Gypsum Corporation; Dens-Glass Gold.
	c. National Gypsum Company; Gold Bond e(2)XP.
	d. Temple-Inland Inc.; GreenGlass
	e. United States Gypsum Co.; Securock.

	2. Type and Thickness:  Type X, 5/8 inch (15.9 mm) thick.
	3. Size:  48 by 96 inches (1219 by 2438 mm) for vertical installation.


	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.
	1. For wall and roof sheathing panels, provide screws with organic-polymer or other corrosion-protective coating having a salt-spray resistance of more than 800 hours according to ASTM B 117.

	F. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing:  Steel drill screws, in length recommended by sheathing manufacturer for thickness of sheathing to be attached, with organic-polymer or other corrosion-protective coating having a ...
	1. For steel framing less than 0.0329 inch (0.835 mm) thick, use screws that comply with ASTM C 1002.
	2. For steel framing from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick, use screws that comply with ASTM C 954.


	2.7 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS
	A. Sealant for Glass-Mat Gypsum Sheathing:  Elastomeric, medium-modulus, neutral-curing silicone joint sealant compatible with joint substrates formed by gypsum sheathing and other materials, recommended by sheathing manufacturer for application indic...

	2.8 MISCELLANEOUS MATERIALS
	A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with APA AFG-01 or ASTM D 3498 that is approved for use with type of construction panel indicated by manufacturers of both adhesives and panels.
	1. Adhesives shall have a VOC content of 70  g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use with minimum number of joints or optimum joint arrangement.  Arrange joints so that pieces do not span between fewer than three support members.
	B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction unless otherwise indicated.
	C. Securely attach to substrate by fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code."

	D. Use common wire nails unless otherwise indicated.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections.  Install fasteners without spli...
	E. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so these materials are installed in sequence and manner that prevent exterior moisture from passing through completed assembly.
	F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.
	G. Coordinate sheathing installation with installation of materials installed over sheathing so sheathing is not exposed to precipitation or left exposed at end of the workday when rain is forecast.

	3.2 GYPSUM SHEATHING INSTALLATION
	A. Comply with GA-253 and with manufacturer's written instructions.
	1. Fasten gypsum sheathing to cold-formed metal framing with screws.
	2. Install boards with a 3/8-inch (9.5-mm) gap where non-load-bearing construction abuts structural elements.
	3. Install boards with a 1/4-inch (6.4-mm) gap where they abut masonry or similar materials that might retain moisture, to prevent wicking.

	B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing.
	C. Horizontal Installation:  Install sheathing with V-grooved edge down and tongue edge up.  Interlock tongue with groove to bring long edges in contact with edges of adjacent boards without forcing.  Abut ends of boards over centers of studs, and sta...
	1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum of 3/8 inch (9.5 mm) from edges and ends of boards.

	D. Vertical Installation:  Install board vertical edges centered over studs.  Abut ends and edges of each board with those of adjacent boards.  Attach boards at perimeter and within field of board to each stud.
	1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum of 3/8 inch (9.5 mm) from edges and ends of boards.

	E. Seal sheathing joints according to sheathing manufacturer's written instructions.
	1. Apply elastomeric sealant to joints and fasteners and trowel flat.  Apply sufficient amount of sealant to completely cover joints and fasteners after troweling.  Seal other penetrations and openings.
	2. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and trowel silicone emulsion sealant to embed entire face of tape in sealant.  Apply sealant to exposed fasteners with a trowel so fasteners are completely covered.  Se...


	3.3 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	06 40 23 - INTERIOR ARCHITECTURAL WOODWORK
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. A. This Section includes the following:
	1. Custom built wood cabinets (casework).
	2. Custom built plastic-laminate-covered cabinets (plastic-covered casework).
	3. Plastic laminate countertops.

	B. Related Sections:  The following Sections contain requirements that relate to this Section:
	1. Division 6 Section "Rough Carpentry" for exposed framing and for furring, blocking, shims, and miscellaneous concealed interior woodwork.
	2. Division 6 Section "Finish Carpentry" for interior carpentry exposed to view that is not specified in this Section.
	3. Division 9 Section "Painting" for field finishing of installed interior architectural woodwork.
	4. Division 12 Section “Special Casework and Laboratory Equipment” for special casework and epoxy resin countertops. (NOT USED)


	1.3 DEFINITIONS
	A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing woodwork items unless concealed within other construction prior to woodwork installation.

	1.4 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product data for each type of product and process specified and incorporated into items of architectural woodwork during fabrication, finishing, and installation.
	C. Shop drawings showing location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	1. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcing specified in other Sections.
	2. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap dispensers, and other items installed in architectural woodwork.

	D. Samples for initial selection of the following in the form of manufacturer's color charts consisting of actual units or sections of units showing the full range of colors, textures, and patterns available for each type of material indicated.
	1. Shop-applied transparent finishes.
	2. Plastic laminates.

	E. Samples for verification of the following:
	1. Lumber with transparent finish, 50 sq. in., for each species and cut, finished on one side and one edge.
	2. Laminate-clad panel products, 8 by 10 inches, for each type, color, pattern, and surface finish, with separate samples of unfaced panel product used for core.
	3. Solid laboratory countertop materials, 6 inches square.
	4. Exposed cabinet hardware, one unit for each type and finish.

	F. Product certificates signed by woodwork fabricator certifying that products comply with specified requirements.
	G. Qualification data for firms and persons specified in the "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names and addresses of architects and own...

	1.5 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Firm experienced in producing architectural woodwork similar to that indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units ...
	B. Installer Qualifications:  Arrange for interior architectural woodwork installation by a firm that can demonstrate successful experience in installing architectural woodwork items similar in type and quality to those required for this Project.
	C. Quality Standard:  Except as otherwise indicated, comply with the following standard:
	1. AWI Quality Standard:  "Architectural Woodwork Quality Standards" of the Architectural Woodwork Institute for grades of interior architectural woodwork, construction, finishes, and other requirements.
	a. Provide AWI Certification Labels or Certificates of Compliance indicating that woodwork meets requirements of grades specified.

	2. The Contract Documents contain selections chosen from options in the Quality Standard as well as additional requirements beyond those of the Quality Standard.  Comply with such selections and requirements in addition to the Quality Standard.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect woodwork during transit, delivery, storage, and handling to prevent damage, soilage, and deterioration.
	B. Do not deliver woodwork until painting and similar operations that could damage, soil, or deteriorate woodwork have been completed in installation areas.  If woodwork must be stored in other than installation areas, store only in areas whose enviro...

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet-work is completed, and HVAC system is operating and will maintain temperature and relative humidity at occupancy levels during the remainder of the const...
	B. Field Measurements:  Where woodwork is indicated to be fitted to other construction, check actual dimensions of other construction by accurate field measurements before fabrication, and show recorded measurements on final shop drawings.  Coordinate...
	1. Verify locations of concealed framing, blocking, reinforcements, and furring that support woodwork by accurate field measurements before being enclosed.  Record measurements on final shop drawings.
	2. Where field measurements cannot be made without delaying the Work, guarantee dimensions and proceed with fabricating woodwork without field measurements.  Provide allowance for trimming at site and coordinate construction to ensure that actual dime...


	1.8 COORDINATION
	A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of Work specified in other Sections to ensure that interior architectural woodwork can be supported and installed as indicated.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Provide materials that comply with requirements of the AWI quality standard for each type of woodwork and quality grade indicated and, where the following products are part of interior woodwork, with requirements of the referenced product...
	B. Lumber:  DOC PS 20 and the following grading rules:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association, "Standard Grading Rules for Northeastern Lumber."
	2. NLGA:  National Lumber Grades Authority, "Standard Grading Rules for Canadian Lumber."

	C. Factory mark each piece of lumber with grade stamp of inspection agency indicating grade, species, moisture content at time of surfacing, and mill.
	1. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade stamp and provide certificates of grade compliance issued by inspection agency.

	D. Hardboard:  AHA A135.4.
	E. MDF:  ANSI A208.2, Grade 130 made with binder containing no urea-formaldehyde resin.
	F. Particleboard:  ANSI A208.1, Grade M-2, made with binder containing no urea-formaldehyde resin.
	G. Melamine-Faced Particleboard:  Particleboard complying with ANSI A208.1, Grade M-2, finished on both faces with thermally fused, melamine-impregnated decorative paper and complying with requirements of NEMA LD3, Grade VGL, for test methods 3.3, 3.4...
	1. Color:  White.

	H. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated, or if not indicated, as required by woodwork quality standard.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering high-pressure decorative laminates that may be incorporated in the Work include, but are not limited to, the following:
	a. Wilsonart
	b. Formica Corporation.
	c. Laminart.
	d. Nevamar Corp.
	e. Pioneer Plastics Corp.
	f. Westinghouse Electric Corp.; Specialty Products Div.
	g. Ralph Wilson Plastics Co.


	I. Adhesive for Bonding Plastic Laminate:  Contact cement.
	J. Adhesive for Bonding Plastic Laminate:  Aliphatic resin.

	2.2 CABINET HARDWARE AND ACCESSORY MATERIALS
	A. General:  Manufacturer's standard units complying with ANSI A156.9, of type, material, size, and finish as selected from manufacturer's standard choices.
	1. Exposed Hardware Finishes:  For exposed hardware, provide manufacturer’s standard satin finished or brushed aluminum.

	B. Hardware Standard:  Comply with BHMA A156.9 for items indicated by reference to BHMA numbers or referenced to this standard.
	C. For concealed hardware provide manufacturer's standard finish that complies with product class requirements of BHMA A156.9.
	D. Clear, Tempered Float Glass for Doors:  ASTM C 1048, Kind FT, Condition A, Type I, Class 1, Quality q3; manufactured by horizontal (roller hearth) process, with exposed edges seamed before tempering, 6 mm thick, unless otherwise indicated.
	E. Clear, Tempered Float Glass for Shelves:  ASTM C 1048, Kind FT, Condition A, Type I, Class 1, Quality q3; with exposed edges seamed before tempering, 6 mm thick, unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Condition woodwork to average prevailing humidity conditions in installation areas before installing.
	B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete work as required, including back priming and removal of packing.

	3.2 INSTALLATION
	A. Quality Standard:  Install woodwork to comply with AWI Section 1700 for the same grade specified in Part 2 of this Section for type of woodwork involved.
	B. Install woodwork plumb, level, true, and straight with no distortions.  Shim as required with concealed shims.  Install to a tolerance of 1/8 inch in 96 inches
	C. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces or repair damaged finish at cuts.
	D. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure to grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing as required for complete installation.  Use fine finishing nails ...
	E. Cabinets:  Install without distortion so that doors and drawers fit openings properly and are accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide unencumbered operation.  Complete the installation of hardware...
	1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.
	2. Maintain veneer sequence matching of cabinets with transparent finish.

	F. Tops:  Anchor securely to base units and other support systems as indicated.  Calk space between backsplash and wall with specified sealant.
	1. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation from a straight line.

	G. Complete the finishing work specified in this Section to the extent not completed at shop or before installation of woodwork.  Fill nail holes with matching filler where exposed.  Apply specified finish coats, including stains and paste fillers if ...
	H. Refer to Division 9 Sections for final finishing of installed architectural woodwork.

	3.3 ADJUSTING AND CLEANING
	A.  Repair damaged and defective woodwork where possible to eliminate functional and visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform appearance.
	B. Clean, lubricate, and adjust hardware.
	C. Clean woodwork on exposed and semiexposed surfaces.  Touch up shop-applied finishes to restore damaged or soiled areas.

	3.4 PROTECTION
	A. Provide final protection and maintain conditions in a manner acceptable to fabricator and Installer that ensures that woodwork is without damage or deterioration at the time of Substantial Completion.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Division 01.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.


	3.6 CABINET HARDWARE AND ACCESSORY SCHEDULE
	A. BHMA numbers are used below to designate hardware requirements, except as otherwise indicated.
	B. Butt Hinges:  2-3/4-inch, 5-knuckle steel hinges made from 0.095-inch-thick metal, and as follows:
	1. Semiconcealed Hinges for Overlay Doors:  B01521.
	2. Rockford Process Control- #IH-375-26D
	3. Dull Chrome

	C. Pulls:  Contemporary Aluminum Edge Pull.
	1. Richelieu Hardware-Contemporary Edge Pull, 9595 -7 9/16”
	2. Stainless steel

	D. Catches:  As follows:
	1. Magnetic Catches:  B03141.
	2. Push-in Magnetic Catches:  B03131.
	3. Friction Catches:  B03033.
	4. Ball Friction Catches:  B03013.

	E. Adjustable Shelf Standards:  B04071.
	1. Shelf Rests for Standards:  B04081.
	2. KV or equal -Heavy-duty stainless-steel single slotted adjustable shelf brackets and fasteners and shelf rests

	F. Drawer Suspension:  Epoxy coated self-closing drawer slides with nylon rollers, 2 stage positive stops, and rated for the following loads:
	1. Drawer Slides:  75 lbf.
	2. Self-closing

	G. Door Locks:  E07121. (ALL DOORS)
	H. Drawer Locks:  E07041. (ALL DRAWERS)



	07 13 26 - SELF-ADHERING SHEET WATERPROOFING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of Self-Adhering Sheet Waterproofing for the project and consists of the provision of all plant, materials, labor and equipment and the lik...
	1. Modified bituminous sheet (below grade at outside face of foundations walls),
	2. Bonded HDPE sheet for vertical applications.
	3. Synthetic plastic hydrophilic expanding concrete water-stop.

	B. Related Requirements:
	1. Division 03 Concrete
	2. Division 04 Masonry
	3. Division 07 Thermal and Moisture Protection
	4. Division 08 Openings


	1.3 PREINSTALLATION MEETINGS
	A. Pre-installation Conference:  Conduct conference at Project site.
	1. Review weather barrier requirements including surface preparation, substrate condition and pretreatment, minimum curing period, forecasted weather conditions, special details and sheet flashings, installation procedures, testing and inspection proc...


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, and tested physical and performance properties.
	2. Include manufacturer's written instructions for evaluating, preparing, and treating substrate.

	B. Shop Drawings:  Show locations and extent of sheet waterproofing and details of substrate joints and cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining waterproofing, and other termination conditions.
	C. Samples:  For each exposed product and for each color and texture specified, including the following products:
	1. Mockup for each type of sheet waterproofing.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Field quality-control reports.
	C. Sample Warranties:  For special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by waterproofing manufacturer.
	B. Mockups:  Build mockups to verify selections made under Sample submittals and to set quality standards for installation.
	1. Build for each typical waterproofing installation including accessories to demonstrate surface preparation, crack and joint treatment, corner treatment, and protection.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a damp or wet substrate.
	1. Do not apply waterproofing in snow, rain, fog, or mist.

	B. Maintain adequate ventilation during preparation and application of waterproofing materials.

	1.8 WARRANTY
	A. Manufacturer's Warranty:  Manufacturer's standard materials-only warranty in which manufacturer agrees to furnish replacement waterproofing material for waterproofing that does not comply with requirements or that fails to remain watertight within ...
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Source Limitations for Waterproofing System:  Obtain waterproofing materials an protection course, and molded-sheet drainage panels from single source from single manufacturer.

	2.2 MANUFACTURERS
	A. Basis of Design: CCW MiraDRI 860/861 Sheet Membrane Waterproofing as manufactured by Carlisle Coatings and Waterproofing Incorporated, 900 Hensley Lane, Wylie, Texas 75098, Phone: (800) 527-7092 Fax: (972) 442-0076.
	B. Other products, as approved by Architect
	1. CETCO Building Materials Group, a subsidiary of AMCOL International Corp;
	2. Envirosheet., Meadows, W.R.,Inc; SealTight Mel-Rol.

	2.3 PRODUCTS
	2.4 ACCESSORY PRODUCTS
	A. Surface Primer: Shall be CCW-702LV Solvent-Based Contact Adhesive, 702WB or Cav-Grip. B.
	B. Mastic: Shall be CCW-704 Mastic.
	C. Sealants: Shall be CCW-703 Vertical Grade Liquiseal7 Membrane, one component approved sealant by CCW, CCW-201 two-component Polyurethane Sealant or CCW LM-800XL
	D. Backing Rod: Shall be closed-cell polyethylene foam rod.
	E. Protection Course: Shall be CCW Protection Board-H or CCW 300H for horizontal surfaces or CCW Protection Board-V or CCW 200V for vertical surfaces.
	F. Drainage Composite: Shall be CCW MiraDRAIN 6200  as recommended by the manufacturer for each condition.
	G. Perimeter Drainage System: Where required shall be CCW QuickDRAIN™.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Before any waterproofing work is started the waterproofing applicator shall thoroughly examine all surfaces for any deficiencies. Should any deficiencies exist, the architect, owner, or general contractor shall be notified in writing and correction...
	B. Condition of Concrete Surfaces:

	3.2 SURFACE PREPARATION
	A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrates for waterproofing application. The concrete surface must be thoroughly clean, dry and free from any surface contami...
	B. Install a 3/4" face, 45 degree cant of CCW-201 Polyurethane Sealant or CCW LM-800XL at all angle changes and inside corners including penetrations through the deck, walls, curbs, etc.
	C. All cracks over 1/16" in width and all moving cracks under 1/16" in width shall be routed out to 1/4" minimum in width and depth and filled flush with an approved sealant by CCW or CCW-201 polyurethane sealant.
	D. All expansion joints less than 1" wide shall be cleaned, primed, fitted with a backing rod and caulked with CCW-201 Polyurethane Sealant. For larger joints, contact Carlisle representative.
	E. Allow all sealant to cure at least overnight.
	F. Stir Primer. Apply a thin film of primer 10" wide, centered over sealed cracks and joints, hairline cracks, and cold joints.  Apply primer 8" on each side of all corners.  Prime concrete around drain flanges.  Allow primer to dry per manufacturer=s...
	G.  Install an 8" wide strip of CCW MiraDRI 860/861centered over joints and cracks.  Install a 12" wide strip of CCW MiraDRI 860/861centered over the axis of all corners.
	H. Terminate  membrane  around  drains  per CCW  MiraDRI  860 series  details.  Terminate  the membrane under the clamping ring. Seal all edges with CCW-704 Mastic. Do not interfere with weep holes.

	3.3 MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION
	A. Priming: Clean surfaces to remove residual dust before priming.  Stir primer.  Apply by spray or roller at a rate recommended by manufacturer.    Allow to dry per manufacturer=s recommendation.
	B. Horizontal surfaces: Install sheet membrane from low to high point, so that laps will shed water. Overlap edge seams 2½”, end laps 5".  Stagger end seams.  Roll in place with an 18 to 24" wide, 100 lb. (min.) resilient roller. Ensure that all laps ...
	C. Vertical Surfaces: Apply in lengths of 8' or less.  Overlap edge seams 2½”.  On walls over 8' high, apply in 8' sections, starting at the lowest point with the higher section overlapping the lower section 5".  Roll in place using firm pressure with...
	D. Terminations: Consult Carlisle 860-9 Details for proper terminations.   Roll terminating edges firmly.  Apply CCW-704 mastic to all terminations and >T= joints. Apply CCW-704 Mastic or CCW-703-V Liquiseal to laps at angle changes, extending 9" in e...

	3.4 INTEGRITY TESTING
	A. Test is required for all expanded warranties beyond the standard material warranty of horizontal applications.
	B. The test can be done with Electronic Vector Mapping or flood testing.  Flood testing requires 2” minimum head of water for a period of 24 hours

	3.5 PROTECTION COURSE
	A. VERTICAL APPLICATION: Install CCW QuickDRAIN Perimeter Drainage System as the first course of drainage composite immediately after membrane has been installed on vertical surfaces.  Install CCW MiraDRAIN Drainage Composite (consult CCW for recommen...
	B. HORIZONTAL APPLICATION: Install CCW MiraDRAIN  Drainage  Composite  (consult CCW for recommendation)  or CCW Protection  Board-H  Protection  Course  or CCW  300HV  immediately  after  flood  testing  on horizontal surfaces.  If flood testing is de...

	3.6 PROTECTION, REPAIR, AND CLEANING
	A. Do not permit foot or vehicular traffic on unprotected membrane.
	B. Protect waterproofing from damage and wear during remainder of construction period from damage due to UV light, harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings where insulation is subject to abuse and canno...
	C. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair substrates, reapply waterproofing, and repair sheet flashings.
	D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.

	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	07 21 00 - THERMAL INSULATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  Thermal Insulation for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the like n...
	1. Foam-plastic board insulation.
	2. Mineral-wool blanket insulation.
	3. Glass fiber blanket insulation.
	4. Sprayed polyurethane foam insulation

	B. Related Requirements:
	1. Division 04 “Masonry”
	2. Division 07 “Thermal and Moisture Protection”
	3. Division 09 “Finishes”


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Research/evaluation reports.


	PART 2 -  PRODUCTS
	2.1 MATERIAL, GENERAL
	A. Source Limitations:  Obtain insulation materials from single source from single manufacturer.
	B. Must meet NYS Energy Code requirements.

	2.2 FOAM-PLASTIC BOARD INSULATION – ABOVE GRADE
	A. FOR USE ON ABOVE GRADE CAVITY WALLS: Exterior Insulation: Glass-fiber-reinforced enhanced polyisocyanurate foam core sheathing faced with nominal 4 mil embossed blue acrylic-coated aluminum on one side and 1.25 mil embossed aluminum on the other si...
	B. Manufacturers subject to compliance with requirements, provide products by one of the following:
	2. Other comparable products as approved by Architect

	C. Accessories:
	D. Flashing: Provide insulation manufacturer’s recommended board treatment for sealing joints, seams, and veneer tie penetrations through the insulation layer.
	E. Wall Opening Flashing: Provide insulated sheathing manufacturer’s recommended flashing sealing window and door wall openings.
	F. Penetration Filler: Provide insulated sheathing manufacturer’s recommended polyurethane foam for sealing penetrations of insulated sheathing.
	G. Gap Air Infiltration Filler: Two Component, Quick Cure Polyurethane Foam:
	H. Flexible polyethylene foam gasket strip to reduce air infiltration between a concrete foundation and sill plate.

	2.3 FOAM -PLASTIC BOARD INSULATION – BELOW GRADE
	A. FOR USE BELOW GRADE AND UNDER SLAB: Rigid closed-cell Extruded-Polystyrene Board Insulation for Perimeter Foundation Wall Installations
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Basis of Design: Dow Chemical Company Perimate Square Edge
	b. DiversiFoam Products.
	c. Owens Corning.
	d. Pactiv Building Products.

	2. Wall assembly must comply with NFPA 285 - 2012.
	3. ASTM C578-92 Type IV, 25 psi (ASTM D 1621-73)
	4. Density 1.6 lb/cu. Ft. min
	5. Thickness 2” unless otherwise indicated
	6. UL classification:  D369.
	7. Thermal resistance: 5-year aged R-values of 5.4 and 5.0 min., oF-ft2-h/Btu2/inch at 40oF and 75oF respectively (ASTM C 518-91).
	8. Water absorption: Max. 0.3% by volume (ASTM C 272-91).


	2.4 MINERAL-WOOL BOARD INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Fibrex Insulations Inc.
	2. Isolatek International.
	3. Owens Corning.
	4. Roxul Inc.
	5. Thermafiber.

	B. Unfaced, Mineral-Wool Board Insulation (at cavity wall edge of slab, fire-safing conditions):  ASTM C 612; with maximum flame-spread and smoke-developed indexes of 15 and zero, respectively, per ASTM E 84; passing ASTM E 136 for combustion characte...
	C. Foil-faced, Mineral-Wool Board Insulation (at storefront wall edge of slab and spandrel panel locations): ASTM C612; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder; with maximum flame-spread and smoke – developed indexe...

	2.5 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. CertainTeed Corporation.
	2. Guardian Building Products, Inc.
	3. Johns Manville.
	4. Knauf Insulation.
	5. Owens Corning.

	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.

	2.6 MINERAL-WOOL BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Fibrex Insulations Inc.
	2. Owens Corning.
	3. Roxul Inc.
	4. Thermafiber.

	B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combusti...

	2.7 SPRAYED POLYURETHANE FOAM INSULATION
	A. Spray Polyurethane Foam Installer shall be certified by spray foam manufacturer.
	B. Pre-Installation Meeting to review spray polyurethane foam methods and procedures related to application, including manufacturer’s installation guidelines.
	C. Mock-up illustrating typical conditions. Conduct the following tests on the mockup panel:
	1. Core density
	2. Adhesion between transition sheet membrane and substrate
	3. Cohesion or adhesion between sprayed insulation and substrate

	D. Ventilate area to receive insulation by introducing fresh air and exhausting air continuously during any 24 hours after application to maintain non-toxic, unpolluted, safe working condition.
	E. Protect workers as recommended by insulation manufacturer.
	F. Protect adjacent surfaces and equipment from damage by overspray, fall-out and dusting of insulation materials.
	G. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Basis of Design: Dow Chemical Styrofoam Spray Polyurethane Foam Insulation (MX Series)
	2. Certa Spray Closed Cell Foam Insulation by CertainTeed
	3. Icynene ProSeal MD-C-200v3
	4. Substitutions: Approved equal



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise shown or required to...

	3.2 INSTALLATION OF BELOW-GRADE INSULATION
	A. On vertical surfaces, set insulation units using manufacturer's recommended adhesive according to manufacturer's written instructions.
	1. If not otherwise indicated, extend insulation a minimum of 36 inches (915 mm) below exterior grade line.

	B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.
	1. If not otherwise indicated, extend insulation a minimum of 36 inches (915 mm) in from exterior walls.

	C. Cut insulation to fit snugly around pilasters, projections, curves and irregularities on the wall surface. Fill voids with insulation.

	3.3 INSTALLATION OF CAVITY-WALL INSULATION
	A. Foam-Plastic Board Insulation:  Install 2” diameter daubs of adhesive spaced approximately 12 inches (610 mm) o.c. both ways on inside face, and as recommended by manufacturer.  Fit courses of insulation between wall ties and other obstructions, wi...
	1. Supplement adhesive attachment of insulation by securing boards with two-piece wall ties designed for this purpose and specified in Section 042000 "Unit Masonry."
	2. Wedge insulation from outside wythe of construction with small fragments of masonry materials spaced 24" o.c. both ways.
	3. Make insulation continuous. Fill all voids


	3.4 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Foam-Plastic Board Insulation:  Seal joints between units by applying adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed installation with adhesive, mastic, or sealant as...
	C. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:
	1. Use insulation widths and lengths that fill the cavities formed by framing members.  If more than one length is required to fill the cavities, provide lengths that will produce a snug fit between ends.
	2. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	3. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
	4. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), support unfaced blankets mechanically and support faced blankets by taping flanges of insulation to flanges of metal studs.
	5. Vapor-Retarder-Faced Blankets:  Tape joints and ruptures in vapor-retarder facings, and seal each continuous area of insulation to ensure airtight installation.
	a. Exterior Walls:  Set units with facing placed toward as indicated on Drawings.
	b. Interior Walls:  Set units with facing placed as indicated on Drawings.


	D. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1. Loose-Fill Insulation:  Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu. ft. (40 kg/cu. m).
	2. Spray Polyurethane Insulation:  Apply according to manufacturer's written instructions.


	3.5 INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES
	A. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation anchors as follows:
	1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive according to anchor manufacturer's written instructions.  Space anchors according to insulation manufacturer's written instructions for insulation type, thickness, and...
	2. Apply insulation standoffs to each spindle to create cavity width indicated between concrete substrate and insulation.
	3. After adhesive has dried, install board insulation by pressing insulation into position over spindles and securing it tightly in place with insulation-retaining washers, taking care not to compress insulation below indicated thickness.
	4. Where insulation will not be covered by other building materials, apply capped washers to tips of spindles.


	3.6 INSTALLATION OF STOREFRONT-WALL INSULATION
	A. Install board insulation in storefront-wall construction where indicated on Drawings according to curtain-wall manufacturer's written instructions.
	1. Hold insulation in place by securing metal clips and straps or integral pockets within window frames, spaced at intervals recommended in writing by insulation manufacturer to hold insulation securely in place without touching spandrel glass.  Maint...
	2. Install insulation where it contacts perimeter fire-containment system to prevent insulation from bowing under pressure from perimeter fire-containment system.


	3.7 INSTALLATION OF VAPOR RETARDERS
	A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with adhesives or other anchorage system as indicated.  Extend...
	B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.
	1. Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of wall openings; and at lap joints.  Space fasteners 16 inches (406 mm) o.c.
	2. Before installing vapor retarders, apply urethane sealant to flanges of metal framing including runner tracks, metal studs, and framing around door and window openings.  Seal overlapping joints in vapor retarders with vapor-retarder tape according ...
	3. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners as recommended by vapor-retarder manufacturer.

	C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarders.
	D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarders.

	3.8 INSTALLATION OF FOAM INSULATION
	A. Verify existing conditions are ready to receive work.
	B. Ensure surfaces are free of frost, oil, grease, oxidation, dirt, loose paint, loose scale, or other deleterious material that would impair bond.
	C. Ensure that items required to penetrate sprayed insulation are installed prior to installation of sprayed insulation.
	D. Clean area of work prior to application of sprayed insulation. Beginning of application implies acceptance of existing conditions.
	E. Mask and cover adjacent areas to protect from overspray.
	F. Apply any required primers for special conditions as recommended by manufacturer. Prepare surfaces within the exterior soffit at the pool to receive sprayed foam insulation where indicated.
	G. Cover wide joints with transition sheet membrane as specified in Section 07 27 50.
	H. Seal any voids between the existing precast concrete T’s and adjoining building components.
	I. Must be installed by manufacturer’s Approved Applicator at time of bidding.
	J. Apply SPF in accordance with ASTM C1029 and manufacturer’s installation guidelines: complying with preparation methods.
	K. Apply sprayed foam insulation in consecutive layers of not less than ½ inch and not more than 2 inch thick each to achieve total thickness required (total thickness as indicated per application) for a minimum R value of 25.  For light gage steel an...
	L. Avoid formation of sub-layer air pockets.
	M. Apply product in overlapping layers, so as to obtain a smooth, uniform surface.
	N. Maintain 3 inch clearance around chimneys, heating vents, steam pipes, recessed lighting fixtures and other heat sources.
	O. Do not apply Product to inside of exit openings or electrical junction boxes.
	P. Conduct field inspection and testing in accordance with manufacturers and general contractors instructions.
	Q. Test completed application daily for core density and cohesion/adhesion to substrate.  Record results daily in daily work records.
	R. Site Tolerances: Maximum Variation in Applied Thickness:  minus 1/4 inch, plus 5/8 inch.
	S. Remove overspray from non-prescribed surfaces without causing damage to surfaces.
	T. Remove protective covers from adjacent surfaces.
	U. Protect completed installation from damage Repair as required.
	V. Any open flame or welding shall not be in contact with the Spray Polyurethane Foam.
	W. All plastic insulation must be protected from interior occupancy space by an approved thermal barrier to meet the requirements of local Building Codes.

	3.9 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.
	END OF SECTION 07 21 00
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	07 27 13 - FIRE RESISTANT SELF-ADHERING MEMBRANE AIR BARRIERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SECTION INCLUDES
	A. A self-adhered membrane and accessory products of fire-resistant composition for use as an air and vapor barrier in exterior walls.
	B. Materials and installation to bridge and seal the following air leakage pathways and gaps:

	1.3 RELATED SECTIONS
	A. Section 03 30 00 Cast-in-place Concrete
	B. Section 04 20 00 Unit Masonry
	C. Section 07 21 00 Thermal Insulation
	D. Section 07 53 23 EPDM Roofing
	E. Section 07 921 00 Joint Sealants
	F. Section 08 12 55 Fiberglass Reinforced Polyester Doors
	G. Section 08 41 13 Aluminum Framed entrances and storefronts
	H. Section 09 29 00 Gypsum Board

	1.4 REFERENCES
	A. American Association of Textile Chemists and Colorists (AATCC) Test Method 127. “Water Resistance – Hydrostatic Pressure Test”
	B. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) Standard 90.1-2010 “Energy Standard for Buildings Except Low-Rise Residential Buildings”
	C. ASTM C 920 Standard Specification for Elastomeric Joint Sealants
	D. ASTM C 1305 Standard Test Method for Crack Bridging Ability of Liquid-Applied Waterproofing Membrane
	E. ASTM D 882 Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers – Tension
	F. ASTM D 1876 Standard Test Method for Peel Resistance of Adhesive
	G. ASTM D 1970 Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet Materials Used as Steep slope roofing Underlayment for Ice Dam Protection
	H. ASTM D 4073 Standard Test Method for Tensile-Tear Strength of Bituminous Roofing Membranes
	I. ASTM D 4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion Testers
	J. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building Materials
	K. ASTM E 96 Standard Test Methods for Water Vapor Transmission of Materials.
	L. ASTM E 154 Standard Test Methods for Water Vapor Retarders used in Contact with Earth under Concrete Slabs, on Walls or as Ground Cover
	M. ASTM E 783 Standard Test Method for Field Measurement of Air Leakage Through Installed Exterior Windows and Doors
	N. ASTM E 1105 Standard Test Method for Field Determination of Water Penetration of Installed Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic Static Air Pressure Difference.
	O. ASTM E 1354 Standard Test Method for Heat and Visible Smoke Release Rates for Materials and Products Using an Oxygen Consumption Calorimeter
	P. ASTM E 2178 Standard Test Method for Air Permeance of Building Materials
	Q. ASTM E 2357 Standard Test Method for Determining Air Leakage of Air Barrier Assemblies
	R. National Fire Protection Association (NFPA) 285 Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components

	1.5 MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review air-barrier requirements and installation, special details, mockups, air-leakage and bond testing, air-barrier protection, and work scheduling that covers air barriers.


	1.6 SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include manufacturer's written instructions for evaluating, preparing, and treating substrate; technical data; and tested physical and performance properties of products.

	B. At bid submission, provide evidence to the Architect of installer qualification by the air & vapor barrier manufacturer.
	C. Shop drawings showing locations and extent of air & vapor barrier and details of all typical conditions.
	D. Manufacturer’s list and description of wall assemblies, incorporating product, tested per NFPA 285
	E. Manufacturer's technical data sheets and material safety data sheets for product and accessories.
	F. Manufacturer's installation instructions.
	G. Certification of compatibility by manufacturer, listing all materials on the project with which the product and accessories may come into contact.
	H. Sample of product and transition membrane, minimum 2 inch by 3 inch size.

	1.7 PERFORMANCE REQUIREMENTS
	A. Installed product and accessories constitute a continuous air barrier, as described in ASHRAE Standard 90.1-2010 Section 5.4.3.1
	B. Installed product and accessories shall perform as a liquid water drainage plane flashed to discharge to the exterior any incidental condensation or water penetration.
	C. Installed product and accessories shall exhibit an air leakage rate, infiltration and exfiltration modes, measured after pressure cycling, not to exceed 0.2 L/s*m2 at 75 Pa (0.040 CFM/ft2 at 1.57 PSF) according to ASTM E 2357.
	D. Installed product and accessories shall perform as a vapor barrier, installed on the predominantly warm side of the insulation.
	E. For Type I, II, III and IV construction: Installed product and accessories shall be evaluated to NFPA 285 in wall assemblies of Project.
	F. Product shall consist of nominal 0.040 inch (40 mils) thickness composite membrane consisting of an aluminum-faced cross-laminated high density polyethylene sheet laminated with a styrene-butadiene-styrene modified asphalt adhesive.
	G. Product shall meet the following requirements:

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Shall be experienced in applying the same or similar materials and shall be specifically approved in writing by Manufacturer.
	B. Single-Source Responsibility:  Obtain product and accessories from single manufacturer.
	C. Product and Accessories shall comply with all state and local regulations controlling use of volatile organic compounds (VOCs).
	D. Pre-Installation Meeting:  Convene one week prior to commencing Work of this Section.
	E. Field-Constructed Mock-Ups:  Prior to installation on Project, apply Product and Accessories on mock-up to verify details under shop drawing submittals, to demonstrate tie-ins with adjoining construction and other termination conditions and to beco...
	F. Construct typical exterior wall panel, 8 feet long by 8 feet wide, incorporating back-up wall, cladding, window and doorframe and sill, insulation, flashing; illustrating interface of materials and seals
	G. Test mock-up in accordance with ASTM E 783 and ASTM E1105 for air and water infiltration
	H. Cooperate and coordinate with the Owner's inspection and testing agency.  Do not cover any installed Product unless it has been inspected, tested and approved.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Remove and replace liquid materials that cannot be applied within their stated shelf life.
	B. Refer to current Product MSDS for proper storage and handling.
	C. Deliver materials to the job site in undamaged and original packaging indicating the name of the manufacturer and product.
	D. Store roll materials on end in original packaging. Protect rolls from direct sunlight until ready for use.
	E. Store air barrier membranes, adhesives and primers at temperatures of 40 degrees
	F. Protect stored materials from direct sunlight.
	G. Keep solvent away from flame or excessive heat.

	1.10 FIELD CONDITIONS
	A. Do not apply product or accessories during rain or accumulating snowfall.
	B.  Apply product and accessories within approved ambient and substrate temperature range stated in manufacturer’s literature.
	C. Do not apply product or accessories over incompatible materials.
	D. Observe safety and environmental measures indicated in manufacturer’s MSDS, and mandated by federal, state and local regulations.

	1.11 WARRANTY
	A. System Warranty: Provide the manufacturer’s five (5) year system warranty, including the primary air/vapor barrier and installed accessory sealant and membrane materials which fail to achieve air tight and watertight seal, exhibit loss of adhesion ...


	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTANT, SELF-ADHERING MEMBRANE AIR & VAPOR BARRIERS
	A. TO BE INSTALLED FOR ALL ABOVE-GRADE WALLS OVER TOP OF THE DENSGLASS GOLD SHEATHING
	B. Basis of Design: Fire Resist™ 705 FR-A by Carlisle Coatings & Waterproofing, Incorporated (CCW).  900 Hensley Lane, Wylie, TX 75098.  Phone 1-800-527-7092.  Website http://www.carlisleccw.com

	2.2 ACCESSORIES
	A. Provide from same manufacturer as air barrier membrane
	B. Detail Flashing: Similar composition to air barrier membrane.  Factory slit to convenient sizes.
	1.  CCW: Fire Resist 705 FR-A
	2. Others: As specified by air barrier membrane manufacturer
	C. Contact Adhesive: Liquid or spray-applied for preparing surfaces accepting air barrier membrane
	1. CCW: CCW-702 Solvent-Based , CCW-702 LV VOC Compliant, Solvent-Based, CCW-702 WB Water-Based or CAV-GRIP™ Aerosol Spray
	2.  Others: As specified by air barrier membrane manufacturer
	D. Detail Mastic: 1-part material for sealing details.  Installation over air barrier membrane.
	1.  CCW: Universal Single Ply Sealant
	2. Others: As specified by air barrier membrane manufacturer
	E. Transition Membrane: Tough, elastomeric sheet capable of bridging a 1” gap. Minimum 60 mils thickness
	1. CCW: SURE-SEAL Pressure-Sensitive Elastoform.
	2. Others: As specified by air barrier membrane manufacturer
	F. Fill Compound: 2-part chemical cure sealant, compatible with adhesive side of air barrier membrane.
	1. CCW: CCW-703 V Modified polyurethane, 2-part or CCW-201 Polyurethane, 2-part
	2. Others: As specified by air barrier membrane manufacturer

	2.3 RELATED MATERIALS
	A. Polyurethane Sealant: used for sealing membrane surface defects, penetrations and terminations :

	1. Approved by CCW: Sonneborn NP-1, Dymonic FC, S-M 7100 Permathane Pro-Installer by Schnee-Morehead Div, ITW or Xtra-Bond 7500 TX by Premiere Industrial Supply
	2. Others: As specified by air barrier membrane manufacturer
	B. Silicone Sealant: used for sealing fenestration to air barrier membrane, surface defects and penetrations
	1. Approved by CCW: Dow-Corning 758, 790, 791 or 795 or Pecora AVB Silicone, 890, 891 or 895 or GE Silpruf or Silpruf LM
	2. Others: As specified by air barrier membrane manufacturer
	C. Polyurethane Foam Sealant: used for sealing gaps around fenestration and other penetrations
	1. Approved by CCW: Great Stuff by Dow Chemical Company, FireBlock Gun Foam by TVM Building Products or Fireblock Foam Sealant  by FOMO
	2. Others: As specified by air barrier membrane manufacturer
	D. Insulation Adhesive: used for bonding foam board insulation to air barrier membrane
	1. Approved by CCW for polyisocyanurate insulation: LM 800 XL or CAV-GRIP Spray Contact Adhesive by Carlisle Coatings & Waterproofing Incorporated
	2. Approved by CCW for extruded polystyrene insulation: CAV-GRIP Spray Contact Adhesive by CCW, QB-300 Multi-Pupose Construction Adhesive by OSI or PL-300 VOC Foamboard Adhesive by Loctite
	3. Others: As specified by air barrier membrane manufacturer


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions affecting installation of the air & vapor barrier and accessory products for compliance with requirements.  Verify that surfaces and conditions are suitable prior to commencing Work of this section.  Do not...
	B. Verify that wall assemblies are dried in, such that water intrusion will not occur from above, behind or around the air barrier installation.
	C. Concrete shall be cured for a minimum of seven days. It shall be smooth, with sharp protrusions such as form joints ground flush.  Honeycomb and holes/cracks exceeding ¼ inch across shall be filled with grout or mortar.
	D. Surfaces shall be sound, dry and free of oil, grease, dirt, excess mortar or other contaminants.
	E. Surfaces shall be supported and flush at joints without large voids or sharp protrusions.
	F. Mortar joints shall be struck flush and shall be free of voids exceeding ¼ inch across.  Mortar droppings shall be removed from brick ties and all other surfaces accepting air barrier.
	G. Sheathing boards shall be flush at joints, with gaps between boards according to building code and sheathing manufacturer’s requirements.  Sheathing boards shall also be securely fastened to the structure with proper fastener type, technique and sp...
	H. Plywood, OSB, lumber or pressure-treated wood moisture content, measured with a wood moisture meter in the core of the substrate, shall be below 20%.
	I. Inform Architect [Consultant] [Owner] in writing of

	1. Cracks in concrete and masonry.
	2. Gaps or obstructions such as steel beams, angles, plates and projections which cannot be spanned or covered by Product or Accessories.
	3. Anticipated problems applying Product and Accessories over substrate.
	3.2 SURFACE PREPARATION
	A. Concrete masonry unit (CMU) wall shall be prepared as follows to accept the air & vapor barrier:

	3.3 INSTALLATION
	A. Apply product over opaque wall surfaces as indicated in Project.
	B. Allow sealants used during surface preparation to cure fully before applying product.
	C. Apply contact adhesive to all surfaces accepting product, according to manufacturer’s instructions.
	D. Apply product to prepared surfaces according to manufacturer’s instructions and drawings.
	E. Sequence installation to provide shingled laps.  Lap neighboring sheets 2 inches minimum.
	F. Install detail flashing or transition membrane according to manufacturer’s drawings and instructions at expansion joints, seismic joints, mechanical/electrical penetrations and similar conditions.
	G. Install detail mastic, polyurethane sealant or silicone sealant covering non-water shedding laps, penetrations and similar surface defects.

	3.4 SCHEDULE
	A. Wall substrates and roof or temporary roof shall be in place, effectively enclosing interior space, before proceeding with air barrier installation.

	3.5 REPAIR AND PROTECTION
	A. Protect from damage during application and remainder of construction period.

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	07 42 13 - COMPOSITE METAL PANELS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  metal composite material wall panel systems for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and...
	1. Aluminum faced composite panels with mounting system.  Panel mounting system including anchorages, shims, furring, fasteners, gaskets and sealants, related flashing adapters, and masking (as required) for a complete watertight installation.
	2. Parapet coping, column covers, soffits, sills, border, and filler items indicated as integral components of the panel system or as designed.
	3. Interior panel ceiling system work that matches exterior panel system work.
	4. Provide for two colors of metal panels.  See drawings for color locations.

	B. Related Requirements:
	1. Division 5:   Structural steel and Cold-formed metal framing
	2. Division 6:   Back up walls.
	3. Division 7:   Insulation, Metal flashing and counter flashing, Caulking and sealants.
	4. Division 9:   Interior finishes.

	C. This work includes all composite metal panels, with the exception that at the East and West Additions, the exterior metal panels are installed under separate envelope project.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Meet with Owner, Architect, Owner's insurer if applicable, metal composite material panel Installer, metal composite material panel manufacturer's representative, structural-support Installer, and installers whose work interfaces with or affects me...
	2. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	3. Review methods and procedures related to metal composite material panel installation, including manufacturer's written instructions.
	4. Examine support conditions for compliance with requirements, including alignment between and attachment to structural members.
	5. Review flashings, special siding details, wall penetrations, openings, and condition of other construction that affect metal composite material panels.
	6. Review governing regulations and requirements for insurance, certificates, and tests and inspections if applicable.
	7. Review temporary protection requirements for metal composite material panel assembly during and after installation.
	8. Review procedures for repair of panels damaged after installation.
	9. Document proceedings, including corrective measures and actions required, and furnish copy of record to each participant.


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include construction details, material descriptions, and tested physical and performance properties of panels and accessories.
	2. Include manufacturer's written instructions for evaluating, preparing, and treating substrate.

	B. Shop Drawings:
	1. Show locations and extent of waterproofing and details of substrate joints and cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining waterproofing, and other termination conditions.
	2. Include fabrication and installation layouts of metal composite material panels; details of edge conditions, joints, panel profiles, corners, anchorages, attachment assembly, trim, flashings, closures, and accessories; and special details.
	3. Accessories:  Include details of the flashing, trim and anchorage, at a scale of not less than 1-1/2 inches per 12 inches (1:10).

	C. Samples for Initial Selection:  For each type of metal composite material panel indicated with factory-applied color finishes.
	1. Include similar Samples of trim and accessories involving color selection.

	D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below.
	1. Mockup for each type of panel system assembly (12” x 12”).
	2. Two samples of each color or finish selected minimum 3” x 4”.
	3. Metal Composite Material Panels:  12 inches (305 mm) long by actual panel width.  Include fasteners, closures, and other metal composite material panel accessories.

	E. Code Compliance
	1. Documents showing product compliance with the national and local building code shall be submitted prior to the bid. These documents shall include, but not be limited to, appropriate Evaluation Reports and/or test reports supporting the use of the p...


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Test Reports:  For each product, tests performed by a qualified testing agency.
	C. Field quality-control reports.
	D. Sample Warranties:  For special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For metal composite material panels to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Manufacturer/Installer Qualifications:
	1. Products shall be produced by a single manufacturer unless otherwise specified.
	2. Composite Panel Manufacturer shall have a minimum of 5 years experience in the manufacturing of this product.
	3. Composite Panel Manufacturer shall be solely responsible for panel manufacture and application of the finish.
	4. Fabricator/installer shall be acceptable to the composite panel manufacturer.
	5. Fabricator/Installer shall have a minimum 5 years experience of metal panel work similar in scope and size to this project.

	B. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	1. Build mockup of typical metal composite material panel assembly as shown on Drawings including corner, soffits, supports, attachments, and accessories.
	2. Water-Spray Test:  Conduct water-spray test of mockup of metal composite material panel assembly, testing for water penetration according to AAMA 501.2.
	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	C. Field Measurements should be taken prior to the completion of shop fabrication whenever possible.  Coordinate fabrication schedule with constriction progress as directed by the Contractor to avoid delay of work.  Field fabrication is required to en...

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver components, metal composite material panels, and other manufactured items so as not to be damaged or deformed.  Package metal composite material panels for protection during transportation and handling.
	B. Unload, store, and erect metal composite material panels in a manner to prevent bending, warping, twisting, and surface damage.
	C. Stack metal composite material panels horizontally on platforms or pallets, covered with suitable weathertight and ventilated covering.  Store metal composite material panels to ensure dryness, with positive slope for drainage of water.  Do not sto...
	D. Retain strippable protective covering on metal composite material panels during installation.

	1.9 FIELD CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit assembly of metal composite material panels to be performed according to manufacturers' written instructions and warranty requirements.

	1.10 COORDINATION
	A. Coordinate metal composite material panel installation with rain drainage work, flashing, trim, construction of soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.11 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of metal composite material panel systems that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including rupturing, cracking, or puncturing.
	b. Deterioration of metals and other materials beyond normal weathering.

	2. Warranty Period:  Five years from date of Substantial Completion.

	B. Special Warranty on Panel Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace metal composite material panels that show evidence of deterioration of factory-applied finishes within specified warranty per...
	1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following:
	a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period:  20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Source Limitations for Wall Panel System:  Obtain system materials from single source from single manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide metal composite material panel systems capable of withstanding the effects of the following loads, based on testing according to ASTM E 330:
	1. Wind Loads:  As indicated on Drawings.
	2. Other Design Loads:  As indicated on Drawings.
	3. Deflection Limits:  For wind loads, no greater than 1/240 of the span.

	B. Air Infiltration:  Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when tested according to ASTM E 283 at the following test-pressure difference:
	1. Test-Pressure Difference:  6.24 lbf/sq. ft. (300 Pa).

	C. Water Penetration under Static Pressure:  No water penetration when tested according to ASTM E 331 at the following test-pressure difference:
	1. Test-Pressure Difference:  6.24 lbf/sq. ft. (300 Pa).
	2. Design to drain any water leakage occurring at the joints.

	D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects.  ...
	1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

	E. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.


	2.3 EXTERIOR METAL COMPOSITE MATERIAL WALL PANELS
	A. Metal Composite Material Wall Panel Systems:  Provide factory-formed and -assembled, metal composite material wall panels fabricated from two metal facings that are bonded to a solid, extruded thermoplastic core; formed into profile for installatio...
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide CF Architectural Vertical, Insulated Metal Wall Panel by Metal Span, a Nucor Company or approved equal product by one of the following:
	a. Kingspan, Optima Insulated Wall Panel System
	b. Or equal


	B. Aluminum-Faced Composite Wall Panels:  Formed with 22GA thick, zinc-coated aluminum sheet facings.
	1. Panel Thickness:  2”
	2. Exterior & Interior Finish:  Three-coat fluoropolymer.
	3. Color: To be selected by Architects from Manufacturers range of colors.

	C. Attachment Assembly Components: Formed from extruded aluminum.
	D. Attachment Assembly:  Manufacturer’s standard.
	E. R-Value: 17.5
	F. U-Value U-0.059
	G. System Type: Lock and Groove
	H. Fasteners:  As per Manufacturer’s recommendation.

	2.4 INTERIOR METAL COMPOSITE MATERIAL WALL PANELS
	A. Metal Composite Material Wall Panel Systems:  Provide factory-formed and -assembled, metal composite material wall panels fabricated from two metal facings that are bonded to a solid, extruded thermoplastic core; formed into profile for installatio...
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Interiors Alucobond Plus by 3A Composites USA, Inc., or approved equal product by one of the following:
	a. Alcoa Inc.
	b. Gordon, Inc.
	c. Omega Panel Products.
	d. Petersen Aluminum Corporation.


	B. Aluminum-Faced Composite Wall Panels:  Formed with 0.020-inch- (0.50-mm-) thick, coil-coated aluminum sheet facings.
	1. Panel Thickness:  0.157 inch (4 mm).
	2. Panel Weight: 1.12 lbs./sq.ft.
	3. Exterior Finish:  Three-coat fluoropolymer.

	C. Attachment Assembly Components: Formed from extruded aluminum.
	D. Attachment Assembly:  Manufacturer’s standard.
	E. System Type:
	1. Rout and Return Dry:
	a. System must provide a perimeter aluminum extrusion with integral weather stripping.  No field sealant required in joints unless specifically noted on drawings,  Provide a means of concealed drainage with baffles and weeps for water which may accumu...


	F. Fasteners:  As per Manufacturer’s recommendation.

	2.5 MISCELLANEOUS MATERIALS
	A. Miscellaneous Metal Subframing and Furring:  ASTM C 645, cold-formed, metallic-coated steel sheet ASTM A 653/A 653M, G90 (Z275 hot-dip galvanized) coating designation or ASTM A 792/A 792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating desig...
	B. Panel Accessories:  Provide components required for a complete, weathertight panel system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match mater...
	C. Flashing and Trim:  Provide flashing and trim formed from same material as metal composite material panels as required to seal against weather and to provide finished appearance.  Locations include, but are not limited to, bases, drips, sills, jamb...
	D. Panel Fasteners:  Self-tapping screws designed to withstand design loads.  Provide exposed fasteners with heads matching color of metal composite material panels by means of plastic caps or factory-applied coating.  Provide EPDM or PVC sealing wash...

	2.6 FABRICATION
	A. General:  Fabricate and finish metal composite material panels and accessories at the factory, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by laboratory testing.  Comp...
	B. Fabricate metal composite material panel joints with factory-installed captive gaskets or separator strips that provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from movements.
	C. Sheet Metal Flashing and Trim:  Fabricate flashing and trim to comply with manufacturer's recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item ...
	1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool marks and that are true to line and levels indicated, with exposed edges folded back to form hems.
	2. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with epoxy seam sealer.  Rivet joints for additional strength.
	3. Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories with flat-lock seams.  Tin edges to be seamed, form seams, and solder.
	4. Sealed Joints:  Form non-expansion, but movable, joints in metal to accommodate sealant and to comply with SMACNA standards.
	5. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces of accessories exposed to view.
	6. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal recommended in writing by metal panel manufacturer.
	a. Size:  As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal wall panel manufacturer for application but not less than thickness of metal being secured.



	2.7 FINISHES
	A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in same piece are not acceptable.  Variations in appearance of...
	C. Aluminum Panels and Accessories:
	1. Coil coated KYNAR 500 or HYLAR 5000 based PolyvInylidene Fluoride (PVDF) or Fluoro Ethylene Alkyl Vinyl Ether (FEVE) resin in conformance with the general requirements of AAMA 2605.

	D. Colors:
	1. Field Color: Basis of Design- Dark Bronze, PVDF-2/Gloss level-30
	2. As selected by Architect, from full range of manufacturer’s standard colors.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, metal composite material panel supports, and other conditions affecting performance of the Work.
	1. Examine wall framing to verify that girts, angles, channels, studs, and other structural panel support members and anchorage have been installed within alignment tolerances required by metal composite material wall panel manufacturer.
	2. Examine wall sheathing to verify that sheathing joints are supported by framing or blocking and that installation is within flatness tolerances required by metal composite material wall panel manufacturer.
	a. Verify that air- or water-resistive barriers have been installed over sheathing or backing substrate to prevent air infiltration or water penetration.


	B. Examine roughing-in for components and assemblies penetrating metal composite material panels to verify actual locations of penetrations relative to seam locations of metal composite material panels before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Miscellaneous Supports:  Install subframing, furring, and other miscellaneous panel support members and anchorages according to ASTM C 754 and metal composite material panel manufacturer's written recommendations.

	3.3 METAL COMPOSITE MATERIAL PANEL INSTALLATION
	A. General:  Install metal composite material panels according to manufacturer's written instructions in orientation, sizes, and locations indicated on Drawings.  Install panels perpendicular to supports unless otherwise indicated.  Anchor metal compo...
	1. Shim or otherwise plumb substrates receiving metal composite material panels.
	2. Flash and seal metal composite material panels at perimeter of all openings.  Fasten with self-tapping screws.  Do not begin installation until air- or water-resistive barriers and flashings that will be concealed by metal composite material panels...
	3. Install screw fasteners in predrilled holes.
	4. Locate and space fastenings in uniform vertical and horizontal alignment.
	5. Install flashing and trim as metal composite material panel work proceeds.
	6. Locate panel splices over, but not attached to, structural supports.  Stagger panel splices and end laps to avoid a four-panel lap splice condition.
	7. Align bottoms of metal composite material panels and fasten with blind rivets, bolts, or self-tapping screws.  Fasten flashings and trim around openings and similar elements with self-tapping screws.
	8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.

	B. Fasteners:
	1. Aluminum Panels:  Use aluminum or stainless-steel fasteners for surfaces exposed to the exterior; use aluminum or galvanized-steel fasteners for surfaces exposed to the interior.

	C. Metal Protection:  Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action as recommended in writing by metal composite material panel manufacturer.
	D. Attachment Assembly, General:  Install attachment assembly required to support metal composite material wall panels and to provide a complete weathertight wall system, including subgirts, perimeter extrusions, tracks, drainage channels, panel clips...
	1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-material joinery, and panel-system joint seals.

	E. Installation:  Attach metal composite material wall panels to supports at locations, spacings, and with fasteners recommended by manufacturer to achieve performance requirements specified.
	1. Seal horizontal and vertical joints between adjacent metal composite material wall panels with manufacturer's standard gaskets.
	2. Install furring channels (7/8-inch) outboard of rigid insulation, secured to CMU backup; metal composite panels are installed with system clips and fastened thru the furring channel.

	F. Clip Installation:  Attach panel clips to supports at locations, spacings, and with fasteners recommended by manufacturer.  Attach routed-and-returned flanges of wall panels to panel clips with manufacturer's standard fasteners.
	1. Seal horizontal and vertical joints between adjacent metal composite material wall panels with manufacturer's standard gaskets.
	2. Install furring channels (7/8-inch) outboard of rigid insulation, secured to CMU backup; metal composite panels are installed with system clips and fastened thru the furring channel.

	G. Accessory Installation:  Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion.  Coordinate installation with flashings and other components.
	1. Install components required for a complete metal composite material panel assembly including trim, copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.  Provide types indicated by metal composite ...

	H. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, and set units true to line and level as indica...
	1. Install exposed flashing and trim that is without buckling and tool marks and that is true to line and levels indicated, with exposed edges folded back to form hems.  Install sheet metal flashing and trim to fit substrates and to result in waterpro...
	2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (605 mm) of corner or intersection.  Where lapped expansion provisions c...


	3.4 ERECTION TOLERANCES
	A. Installation Tolerances:  Shim and align metal composite material wall panel units within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m), non-accumulative, on level, plumb, and location lines as indicated, and within 1/8-inch (3-mm) offse...

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing agency to perform field tests and inspections.
	B. Water-Spray Test:  After installation, test area of assembly as directed by Architect for water penetration according to AAMA 501.2.
	C. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and inspect completed metal composite material wall panel installation, including accessories.
	D. Metal composite material wall panels will be considered defective if they do not pass test and inspections.
	E. Additional tests and inspections, at Contractor's expense, are performed to determine compliance of replaced or additional work with specified requirements.
	F. Prepare test and inspection reports.

	3.6 CLEANING AND PROTECTION
	A. Remove temporary protective coverings and strippable films, if any, as metal composite material panels are installed, unless otherwise indicated in manufacturer's written installation instructions.  On completion of metal composite material panel i...
	B. After metal composite material panel installation, clear weep holes and drainage channels of obstructions, dirt, and sealant.
	C. Replace metal composite material panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.

	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.
	END OF SECTION 07 42 13




	07 53 23 - EPDM ROOFING
	07 62 00 - SHEET METAL FLASHINGS AND SPECIALTIES
	07 84 13 - PENETRATION FIRESTOPPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  penetration firestopping for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the ...
	1. Penetrations in fire-resistance-rated walls.
	2. Penetrations in horizontal assemblies.
	3. Penetrations in smoke barriers.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each penetration firestopping system.  Include location and design designation of qualified testing and inspecting agency.
	1. Where Project conditions require modification to a qualified testing and inspecting agency's illustration for a particular penetration firestopping condition, submit illustration, with modifications marked, approved by penetration firestopping manu...


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for penetration firestopping.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified Firestop Contractor Program Requirements."
	B. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Quali...
	C. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following requirements:
	1. Penetration firestopping tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.
	2. Penetration firestopping is identical to those tested per testing standard referenced in "Penetration Firestopping" Article.  Provide rated systems complying with the following requirements:
	a. Penetration firestopping products bear classification marking of qualified testing and inspecting agency.
	b. Classification markings on penetration firestopping correspond to designations listed by the following:
	1) UL in its "Fire Resistance Directory."



	D. Preinstallation Conference:  Conduct conference at Project site.

	1.6 REFERENCED STANDARDS
	A. American Society for Testing and Materials (ASTM).
	1. E 814 – Standard Method of fire Tests of Through Penetration Fire Stops.
	2. E 119 – Methods of Fire Tests of Building Construction and Materials.
	3. E 84 – Standard Test Method for Surface Burning Characteristics of Building Materials.
	4. E 136 – Test Method for Behavior of Materials in a Vertical Tube Furnace at 750F.
	5. E 1399 – Cyclic Movement and Measuring Minimum and Maximum Joint Widths.
	6. E 1966 – Test method for Resistance of Building Joint.
	7. E 2174 – Standard practice for On-Site Inspection of Installed Firestops.
	8. E 05.11.14 – Standard Test method for Determining the fire endurance of Perimeter Fire Barrier Systems Using the Intermediate-Scale, Multi Story Test Apparatus (ISMA):  ASTM number pending draft approval.

	B. Underwriters Laboratories, Inc. (UL).
	1. UL 1479 – Fire Tests of Through Penetration fire Stops.
	2. UL 263 – Fire Test of Building Construction and Materials.
	3. UL 723 – Surface Burning Characteristics of Building Materials.
	4. UL 2079 – Tests for Fire Resistance of Building Joint Systems.
	5. UL “Fire Resistance Directory”, current year, including but not limited to the following:
	a. For penetrations by uninsulated, non-combustible items including steel pipe, copper pipe, rigid steel conduit and electrical metallic tubing (EMT):
	1) UL System:  CAJ-1235, CAJ-1404, WL-1152.

	b. For penetrations by insulated, non-combustible items including steel pipe, cooper pipe, rigid steel conduit and electrical metallic tubing (EMT):
	1) UL Systems:  CAJ-5222, CAJ-5250, CAJ-5251, WL-5171.

	c. For penetrations of PVC jacketed, flexible cable or cable bundles and plastic pipe (closed piping systems):
	1) UL Systems:  CAJ-2401, CAJ-3185, CAJ-3199, CAJ-3234, WL-3118,
	WL-3179, WL-3199.

	d. For penetrations of combustible plastic pipe (open piping system):
	1) UL Systems:  CAJ-2174, CAJ-2330, CAJ-2351, CAJ-2432, WL-2168,
	WL-2170, WL-2185, WL-2259.

	e. For penetrations by multiple combustible and/or non-combustible items:
	1) UL Systems:  CAJ-8101, CAJ-8133, WL-8007.

	f. For large size / complex penetrations made to accommodate cable trays, multiple steel and cooper pipes, electrical busways in raceways:
	1) UL Systems:  CAJ-1406, CAJ-1502, CAJ-4053, CAJ-6027, WJ6004,
	WL-1207, WL-2343, WL-4030, WL-6018.

	g. For penetrations by steel ducts:
	1) UL Systems:  CAJ-7075, CAJ-7082, WJ-7045, WJ-7046, WL-7006,
	WL-7046, WL-7081, WL-7082.

	h. For fire-rated construction joints and other gaps:
	1) UL Systems: CEJ-296P, CEJ-302P.

	i. For openings between structurally separate sections of wall and floors:
	1) At the top of walls:  UL systems:  HWD-0107, HWD-0110, HWD-0257, HWD-0267, HWD-0299, HWD-0327, HWD-0266, HWD-0333,
	HWD-0334.



	C. Factory Mutual (FM) Approval guide, current year.
	D. National Fire Protection Association.
	E. FICA “Manual of Practice”.
	F. International Firestop Council (IFC).

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate temperatures are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because of rain, frost, condensation, or ot...
	B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping.
	C. Notify Owner's testing agency at least seven days in advance of penetration firestopping installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following, or approved equal:
	1. Grace Construction Products.
	2. Hilti, Inc.
	3. Johns Manville.
	4. NUCO Inc.
	5. Passive Fire Protection Partners.
	6. Specified Technologies Inc.
	7. 3M Fire Protection Products.
	8. Tremco, Inc.; Tremco Fire Protection Systems Group.
	9. USG Corporation.


	2.2 PENETRATION FIRESTOPPING
	A. Provide penetration firestopping that is produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated.  Penetra...
	B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and fire partitions.
	2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.

	C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of roof/ceiling assemblies.
	2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated.
	3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated except for floor penetrations within the cavity of a wall.

	D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479.
	1. L-Rating:  Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening at 0.30-inch wg (74.7 Pa) at both ambient and elevated temperatures.

	E. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested according to UL 1479.
	F. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	G. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Sealants:  250 g/L.
	2. Sealant Primers for Nonporous Substrates:  250 g/L.
	3. Sealant Primers for Porous Substrates:  775 g/L.

	H. Accessories:  Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required.  Use only those components specified by penetration firestopping manufacturer and approved by qual...
	1. Permanent forming/damming/backing materials, including the following:
	a. Slag-wool-fiber or rock-wool-fiber insulation.
	b. Sealants used in combination with other forming/damming/backing materials to prevent leakage of fill materials in liquid state.
	c. Fire-rated form board.
	d. Fillers for sealants.

	2. Temporary forming materials.
	3. Substrate primers.
	4. Collars.
	5. Steel sleeves.


	2.3 FILL MATERIALS
	A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial extended flange attached to one end of the sleeve for fastening...
	B. Flexible Firestop Sealant (For use where roof joists penetrate fire-rated walls): Acrylic based firestop sealant that provides movement capability in fire rated joint applications. Basis of Design: Hilti CP 606.
	C. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	D. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	E. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded to galvanized-steel sheet.
	F. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, inorganic fibers, or silicone compounds.
	G. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil on one side.
	H. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous mortar.
	I. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives.  Where exposed, cover openings with steel-reinforc...
	J. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	K. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below:
	1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces, and nonsag formulation for openings in vertical and sloped surfaces, unless indicated firestopping limits use of nonsag grade for both opening condit...


	2.4 MIXING
	A. For those products requiring mixing before application, comply with penetration firestopping manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixi...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to comply with manufacturer's written instructions and with the following requirements:
	1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could interfere with adhesion of penetration firestopping.
	2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with penetration firestopping.  Remove loose particles remaining from cleaning operation.
	3. Remove laitance and form-release agents from concrete.

	B. Priming:  Prime substrates where recommended in writing by manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contact or by cleaning meth...

	3.3 INSTALLATION
	A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of firestopping.

	C. Install fill materials for firestopping by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.4 IDENTIFICATION
	A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of firestopping edge so labels will be visible to anyone seeking to remove penetrating items ...
	1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.5 FIELD QUALITY CONTROL
	A. Owner will engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair or replace penetration firestopping to comply with requirements.
	C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deterioration occ...

	3.7 PENETRATION FIRESTOPPING SCHEDULE
	A. The following schedules shall be completed by the Contractor and reviewed prior to submission to the Architect.  The Table included shall be completed with each of the following categories of penetrating items:
	1. Single uninsulated metallic piping and conduit.
	2. Multiple uninsulated metallic piping and conduit.
	3. Uninsulatted plastic piping and conduit.
	4. Insulated metallic piping.
	5. Insulated high temperature flues and exhaust pipes (boiler flues, generator exhausts insulated with calcium silicate or on the non-combustible insulation, etc.)
	6. Cable tray.
	7. Electric / telephone cable.
	8. Bus duct.
	9. Miscellaneous penetrations.

	B. Complete the additional Tables for the following, using the format provided.
	1. Blanks, voids, holes (including edge of slab).
	2. Engineering judgments.
	3. Ductwork engineering judgments.


	3.3     WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	07 84 46 - FIRE-RESISTIVE JOINT SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work for  fire resistive joint systems as shown on the schedules, keynotes, drawings, as specified herein, ...
	1. Joints in or between fire-resistance-rated constructions.
	2. Joints at exterior storefront-wall/floor intersections.
	3. Joints in smoke barriers.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation of qualified testing agency. Retain subparagraph below only after verifying that authorities having jurisdiction will accept modifications handled by ...
	1. Where Project conditions require modification to a qualified testing agency's illustration for a particular fire-resistive joint system condition, submit illustration, with modifications marked, approved by fire-resistive joint system manufacturer'...


	1.4 INFORMATIONAL SUBMITTALS
	A. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in compliance with requirements and manufacturer's written recommendations.
	B. Product test reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with UL's "Qualified Firestop Contractor Program Requirements."
	B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following requirements:
	1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to authorities having jurisdiction.

	C. Pre-installation Conference:  Conduct conference at Project site.


	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTIVE JOINT SYSTEMS
	A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies i...
	B. Joints in or between Fire-Resistance-Rated Construction:  Ratings determined per ASTM E 1966 or UL 2079:
	1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of construction they will join.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Grace Construction Products.
	b. Hilti, Inc.
	c. 3M Fire Protection Products.
	d. Tremco, Inc.; Tremco Fire Protection Systems Group.
	e. USG Corporation.


	C. Joints at Exterior Storefront-Wall/Floor Intersections:  Rating determined by ASTM E 119 based on testing at a positive pressure differential of 0.01-inch wg or ASTM E 2307.
	1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of the floor assembly.
	2. Basis of Design: Perimeter Fire Barrier System CEJ 127P (HI/JS 120-05) by Hilti, Inc.
	3. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Grace Construction Products.
	b. Hilti, Inc.
	c. 3M Fire Protection Products.
	d. Thermafiber, Inc.
	e. Tremco, Inc.; Tremco Fire Protection Systems Group.
	f. USG Corporation.


	D. Joints in Smoke Barriers:  Ratings determined per UL 2079.
	1. L-Rating:  Not exceeding 5.0 cfm/ft of joint at 0.30 inch wg at both ambient and elevated temperatures.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Grace Construction Products.
	b. Hilti, Inc.
	c. 3M Fire Protection Products.
	d. Tremco, Inc.; Tremco Fire Protection Systems Group.
	e. USG Corporation.


	E. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	F. VOC Content:  Fire-resistive joint system sealants shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Architectural Sealants:  250 g/L.
	2. Sealant Primers for Nonporous Substrates:  250 g/L.
	3. Sealant Primers for Porous Substrates:  775 g/L.

	G. Accessories:  Provide components of fire-resistive joint systems, including primers and forming materials that are needed to install fill materials and to maintain ratings required.  Use only components specified by fire-resistive joint system manu...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of the Work.
	B. Install fire-resistive joint systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	C. Install forming materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of fire-resistive joint system.

	D. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-resistance ratings indicated.
	2. Apply fill materials so they contact and adhere to substrates formed by joints.
	3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	3.2 IDENTIFICATION
	A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels will be visible to anyone seeking to remove or penetrate joint system.  Us...
	1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Designation of applicable testing agency.
	4. Date of installation.
	5. Manufacturer's name.
	6. Installer's name.


	3.3 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, repair or replace fire-resistive joint systems so they comply with requirements.
	C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and installations comply with requirements

	3.4 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHBN or Category XHDG.
	B. Where Intertek ETL SEMKO-listed systems are indicated, they refer to design numbers in Intertek ETL SEMKO's "Directory of Listed Building Products" under product category Expansion/Seismic Joints or Firestop Systems.
	C. Floor-to-Floor, Fire-Resistive Joint Systems FRJS-1:
	1. UL-Classified Systems:  FF-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 3000-3999 4000-4999.

	D. Wall-to-Wall, Fire-Resistive Joint Systems FRJS-2:
	1. UL-Classified Systems:  WW-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 3000-3999 4000-4999.

	E. Floor-to-Wall, Fire-Resistive Joint Systems FRJS-3:
	1. UL-Classified Systems:  FW-D or S-Insert four-digit number 0000-0999 1000-1999 2000-2999 3000-3999 4000-4999.

	F. Head-of-Wall, Fire-Resistive Joint Systems FRJS-4:
	1. UL-Classified Systems:  HW-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 3000-3999 4000-4999.
	2. Intertek ETL SEMKO-Listed Systems:

	G. Bottom-of-Wall, Fire-Resistive Joint Systems FRJS-5:
	1. UL-Classified Systems:  BW-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 3000-3999 4000-4999.

	H. Wall-to-Wall, Fire-Resistive Joint Systems Intended for Use as Corner Guards FRJS-6:
	1. UL-Classified Systems:  CG-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 3000-3999 4000-4999.

	I. Perimeter Fire-Resistive Joint Systems PFRJS-1:
	1. UL-Classified Perimeter Fire-Containment Systems:  CW-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999.
	2. Intertek ETL SEMKO-Listed, Perimeter Fire-Barrier Systems.


	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.




	07 92 00 - JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work for  joint sealants as shown on the schedules, keynotes, drawings, as specified herein, and as may be ...
	1. Architectural Sealants.
	2. Sealant Primers for Nonporous Substrates.
	3. Sealant Primers for Porous Substrates.
	B. Related Sections:
	1. Division 04 "Unit Masonry" for masonry control and expansion joint fillers and gaskets.
	2. Division 07 "Expansion Control" for building expansion joints, "Fire-Resistive Joint Systems" for sealing joints in fire-resistance-rated construction.
	3. Division 08 "Glazing" for glazing sealants.
	4. Division 09 "Gypsum Board" for sealing perimeter joints, "Tiling" for sealing tile joints,
	5. "Acoustical Tile Ceilings" for sealing edge moldings at perimeters with acoustical sealant.


	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	1. Use ASTM C 1087 to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Submit not fewer than eight pieces of each kind of material, including joint substrates, shims, joint-sealant backings, secondary seals, and miscellaneous materials.
	3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	5. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are based on previous testing, not older than 24 months, of sealant products for adhesion to, and compatibility with, joint substrates and other material...

	B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
	2. Conduct field tests for each application indicated below:
	a. Each kind of sealant and joint substrate indicated.

	3. Notify Architect seven days in advance of dates and times when test joints will be erected.
	4. Arrange for tests to take place with joint-sealant manufacturer's technical representative present.
	a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.


	5. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  For sealants that fail adhesively, retest until satisfactory adhesion is obtained.
	6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory.  Do not use sealants that fail t...


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of material matching the appearance of exposed surf...
	D. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer and testing agency.
	B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	C. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each sealant specified to be validated by SWRI's Sealant Validation Program.
	D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	E. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.

	F. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" Article.
	G. Field-Adhesion Test Reports:  For each sealant application tested.
	H. Warranties:  Sample of special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	C. Product Testing:  Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.
	2. Test according to SWRI's Sealant Validation Program for compliance with requirements specified by reference to ASTM C 920 for adhesion and cohesion under cyclic movement, adhesion-in-peel, and indentation hardness.

	D. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section.  Use materials and installation methods specified in this Section.
	E. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F (5 deg C).
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.8 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.

	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section with...
	1. Warranty Period:  Five years from date of Substantial Completion.

	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testin...
	B. VOC Content of Interior Sealants:  Sealants and sealant primers used inside the weatherproofing system shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	1. Architectural Sealants:  250 g/L.
	2. Sealant Primers for Nonporous Substrates:  250 g/L.
	3. Sealant Primers for Porous Substrates:  775 g/L.

	C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that will be continuously immersed in liquids, provide products that have undergone testing according to ASTM C 1247.  Liquid used for testing sealants is deio...

	D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	E. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.
	F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.
	G. Suitability for Contact with Food:  Comply with 21 CFR 177.2600, where applicable.

	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dow Corning Corporation; 790
	b. GE Advanced Materials  - Silicones; SilPruf LM SCS2700.
	c. May National Associates, Inc.; [Bondaflex Sil 290] [Bondaflex Sil 728 NS].
	d. Pecora Corporation; [301 NS] [311 NS] [890] [890FTS].
	e. Sika Corporation, Construction Products Division; SikaSil-C990.
	f. Tremco Incorporated; [Spectrem 1] [Spectrem 800].


	B. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Sika Corporation, Construction Products Division; Sikaflex - 15LM.
	b. Tremco Incorporated; [Vulkem 921] [Dymonic FC].



	2.3 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. Products:  Subject to compliance with requirements, [provide the following] [provide one of the following] [available products that may be incorporated into the Work include, but are not limited to, the following]:
	a. Pecora Corporation; [AC-20 FTR] [AIS-919].
	b. USG Corporation; SHEETROCK Acoustical Sealant.



	2.4 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), Type O (open-cell material), Type B (bicellular material with a surface skin),  or any of the preceding types, as approved in writing by joint-sealant ma...
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape where a...

	2.5 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Examine joints for suitable conditions.
	C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles remaining after ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Porcelain enamel.
	d. Glazed surfaces of ceramic tile.


	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructi...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.
	4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
	5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in ASTM C 1193.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.


	G. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements:
	1. Apply masking tape to each side of joint, outside of area to be covered by sealant system.
	2. Apply silicone sealant to each side of joint to produce a bead of size complying with preformed silicone-sealant system manufacturer's written instructions and covering a bonding area of not less than 3/8 inch (10 mm).  Hold edge of sealant bead 1/...
	3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet extrusion and substrate.  Use a roller to apply consistent pressure and ensure uniform contact between sealant and both extrusion and substrate.
	4. Complete installation of sealant system in horizontal joints before installing in vertical joints.  Lap vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion with a razor knife.

	H. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical seala...

	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing:  Test completed and cured sealant joints as follows:
	a. Perform 10 tests for the first 1000 feet (300 m) of joint length for each kind of sealant and joint substrate.
	b. Perform 1 test for each 1000 feet (300 m) of joint length thereafter or 1 test per each floor per elevation.

	2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.

	3. Inspect tested joints and report on the following:
	a. Whether sealants filled joint cavities and are free of voids.
	b. Whether sealant dimensions and configurations comply with specified requirements.
	c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  Compare these results to determine if adhesio...

	4. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fill, ...
	5. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Joints between plant-precast architectural concrete units.
	c. Control and expansion joints in unit masonry.
	d. Joints in dimension cast stone cladding.
	e. Joints in glass unit masonry assemblies.
	f. Joints between metal panels.
	g. Joints between different materials listed above.
	h. Perimeter joints between materials listed above and frames of doors, windows and louvers.
	i. Control and expansion joints in ceilings and other overhead surfaces.

	2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 100/50.
	3. Urethane Joint Sealant:  Single component, nonsag, Class 100/50.
	4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Tile control and expansion joints.
	d. Vertical joints on exposed surfaces of interior unit masonry, concrete walls and] partitions.
	e. Joints on underside of plant-precast structural concrete planks.
	f. Perimeter joints between interior wall surfaces and frames of interior doors, windows and elevator entrances.
	g. Other joints as indicated.

	2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant:  Acoustical.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.


	3.8 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.




	07 95 00 - EXPANSION CONTROL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work for  expansion control as shown on the schedules, keynotes, drawings, as specified herein, and as may ...
	1. Interior floor wall ceiling expansion control systems.
	2. Exterior wall expansion control systems.

	B. Related Requirements:
	1. Division 3 for concrete work
	2. Division 5 for structural and non-structural metal work
	3. Section 07 92 00 Joint Sealants
	4. Section 07 53 23 EPDM Roofing
	5. Section 07 62 00 SM Flashing and Specialties
	6. Section 07 72 00 Roof Accessories
	7. Division 9 for interior wall and floor work


	1.3 ACTION SUBMITTALS
	A. Shop Drawings:  For each expansion control system specified. Include plans, elevations, sections, details, splices, blockout requirement, attachments to other work, and line diagrams showing entire route of each expansion control system.  Where exp...
	B. Samples:  For each exposed expansion control system and for each color and texture specified, full width by 6 inches (150 mm) long in size.
	C. Samples for Initial Selection:  For each type of expansion control system indicated.
	1. Include manufacturer's color charts showing the full range of colors and finishes available for each exposed metal and elastomeric seal material.

	D. Samples for Verification:  For each type of expansion control system indicated, full width by 6 inches (150 mm) long in size.
	E. Product Schedule:  Prepared by or under the supervision of the supplier.  Include the following information in tabular form:
	1. Manufacturer and model number for each expansion control system.
	2. Expansion control system location cross-referenced to Drawings.
	3. Nominal joint width.
	4. Movement capability.
	5. Classification as thermal or seismic.
	6. Materials, colors, and finishes.
	7. Product options.
	8. Fire-resistance ratings.


	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each fire barrier provided as part of an expansion control system, for tests performed by a qualified testing agency.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. General:  Provide expansion control systems of design, basic profile, materials, and operation indicated.  Provide units with capability to accommodate variations in adjacent surfaces.
	1. Furnish units in longest practicable lengths to minimize field splicing.  Install with hairline mitered corners where expansion control systems change direction or abut other materials.
	2. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, cross-connections, and other accessories as required to provide continuous expansion control systems.

	B. Coordination:  Coordinate installation of exterior wall and soffit expansion control systems with roof expansion control systems to ensure that wall transitions are watertight. Roof expansion joint assemblies are specified elsewhere.

	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance Ratings:  Where indicated, provide expansion control systems with fire barriers identical to those of systems tested for fire resistance per UL 2079 or ASTM E 1966 by a testing and inspecting agency acceptable to authorities having ...
	1. Hose Stream Test:  Wall-to-wall and wall-to-ceiling systems shall be subjected to hose stream testing.

	B. Seismic Performance:  Expansion control systems shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Component Importance Factor is 1.5.


	2.3 INTERIOR EXPANSION CONTROL SYSTEMS
	A. Locations:  Where noted in drawings.
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide products by  MM Systems Corporation, as indicated on the drawings or a comparable product by one of the following:
	1. Architectural Art Mfg., Inc.; Division of Pittcon Industries.
	2. Balco, Inc.
	3. JointMaster/InPro Corporation.
	4. Michael Rizza Company, LLC.
	5. Construction Specialties, Inc.
	6. Nystrom, Inc.

	C. Source Limitations:  Obtain expansion control systems from single source from single manufacturer.
	D. Interior Expansion Control System Requirement:
	1. Floor to Floor -  LASD
	2. Floor to Wall – FSSTE
	3. Wall to Wall – VSW
	4. Wall to Corner – VSWL
	5. Wall to Ceiling – VSWL
	6. Ceiling to Ceiling – VSG
	7. Wall to Soffit – VSWL

	E. Finishes shall be compatible with adjacent materials or as designated in the drawings.

	2.4 EXTERIOR WALL EXPANSION CONTROL SYSTEMS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide products by MM Systems Corporation, as indicated on the drawings or a comparable product by one of the following:
	1. Architectural Art Mfg., Inc.; Division of Pittcon Industries.
	2. Balco, Inc.
	3. JointMaster/InPro Corporation.
	4. Michael Rizza Company, LLC.
	5. Construction Specialties, Inc.
	6. Nystrom, Inc.

	B. Source Limitations:  Obtain expansion control systems from single source from single manufacturer.
	C. Fire Resistance Rating:  same as adjacent construction.
	D. Exterior Expansion Control System Requirement with cover plates:
	1. Wall to Wall –  ESS
	2. Wall to Corner – ESS

	E. Exposed gasket:  Extruded flexible gasket.  Color as selected by Architect from manufacture’s full range.

	2.5 MATERIALS
	A. Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5 for extrusions; ASTM B 209 (ASTM B 209M), Alloy 6061-T6 for sheet and plate.
	1. Apply manufacturer's standard protective coating on aluminum surfaces to be placed in contact with cementitious materials.

	B. Elastomeric Seals:  ASTM E 1783; preformed elastomeric membranes or extrusions to be installed in metal frames.
	C. Compression Seals:  ASTM E 1612; preformed elastomeric extrusions having an internal baffle system and designed to function under compression.
	D. Cellular Foam Seals:  Extruded, compressible foam designed to function under compression.
	E. Elastomeric Concrete:  Modified epoxy or polyurethane extended into a prepackaged aggregate blend, specifically designed for bonding to concrete substrates.
	F. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to resist the passage of flame and hot gases through a movement joint and to meet performance criteria for required fire-resistance rating.
	G. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.
	H. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, and other accessories compatible with material in contact, as indicated or required for complete installations.

	2.6 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.7 ALUMINUM FINISHES
	A. Mill finish.
	B. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces where expansion control systems will be installed for installation tolerances and other conditions affecting performance of work.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Prepare substrates according to expansion control system manufacturer's written instructions.
	B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion control systems.  Provide fasteners of metal, type, and size to suit type of construction indicated and to provide for secure attachment of expansion con...
	C. Cast-In Frames:  Coordinate and furnish frames to be cast into concrete.

	3.3 INSTALLATION
	A. Comply with manufacturer's written instructions for storing, handling, and installing expansion control systems and materials unless more stringent requirements are indicated.
	B. Metal Frames:  Perform cutting, drilling, and fitting required to install expansion control systems.
	1. Install in true alignment and proper relationship to joints and adjoining finished surfaces measured from established lines and levels.
	2. Adjust for differences between actual structural gap and nominal design gap due to ambient temperature at time of installation.  Notify Architect where discrepancies occur that will affect proper expansion control system installation and performance.
	3. Cut and fit ends to accommodate thermal expansion and contraction of metal without buckling of frames.
	4. Repair or grout blockout as required for continuous frame support using nonmetallic, shrinkage-resistant grout.
	5. Install frames in continuous contact with adjacent surfaces.
	a. Shimming is not permitted.

	6. Locate anchors at interval recommended by manufacturer, but not less than 3 inches (75 mm) from each end and not more than 24 inches (600 mm) o.c.

	C. Seals in Metal Frames:  Install elastomeric seals and membranes in frames to comply with manufacturer's written instructions.  Install with minimum number of end joints.
	1. Provide in continuous lengths for straight sections.
	2. Seal transitions according to manufacturer's written instructions.  Vulcanize or heat-weld field-spliced joints as recommended by manufacturer.
	3. Installation:  Mechanically lock seals into frames or adhere to frames with adhesive or pressure-sensitive tape as recommended by manufacturer.

	D. Compression Seals:  Apply adhesive or lubricant adhesive as recommended by manufacturer before installing compression seals.
	E. Foam Seals:  Install with adhesive recommended by manufacturer.
	F. Epoxy-Bonded Seals:  Pressurize seal for time period and to pressure recommended by manufacturer.  Do not overpressurize.
	G. Terminate exposed ends of expansion control systems with field- or factory-fabricated termination devices.
	H. Fire-Resistance-Rated Assemblies:  Coordinate installation of expansion control system materials and associated work so complete assemblies comply with assembly performance requirements.
	1. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance throughout length of joint, including transitions and field splices.

	I. Moisture Barrier:  Provide at all exterior joints and where indicated on Drawings.  Provide drainage fittings at a maximum of 50 feet (15.2 m) or where indicated on Drawings.

	3.4 PROTECTION
	A. Do not remove protective covering until finish work in adjacent areas is complete.  When protective covering is removed, clean exposed metal surfaces to comply with manufacturer's written instructions.
	B. Protect the installation from damage by work of other Sections.  Where necessary due to heavy construction traffic, remove and properly store cover plates or seals and install temporary protection over expansion control systems.  Reinstall cover pl...

	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.
	END OF SECTION 07 95 00
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	08 11 13 - HOLLOW METAL DOORS AND FRAMES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of hollow-metal work for the project and consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all hollow-metal work as required by schedules, keynotes and drawings, as specified herein, and as may be required by conditions and authorities.
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames with wall types in which they are installed.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors.  Deliver such items to Project site in time for installation.
	B. Coordinate installation of hollow-metal doors with existing hollow-metal door frames or existing wood frames. Contractor to verify existing frames are UL approved for fire-rated openings. Provide survey of existing hollow-metal frame showing existing conditions including squareness and plumbness. All fire-rated doors to fit with maximum of 1/8” gap. Fabricate doors to fit existing opening.  Door openings not meeting these requirements may require and engineering judgement for each varying condition. Furnish setting drawings, templates, and directions for installing hinges, locksets, panic hardware, closers, etc. Deliver such items to Project site in time for installation.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Include the following:
	C. Samples for Initial Selection:  For units with factory-applied color finishes.
	D. Samples for Verification:
	E. Schedule:  Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with final Door Hardware Schedule.

	1.7 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests performed by a qualified testing agency.
	B. Oversize Construction Certification:  For assemblies required to be fire rated and exceeding limitations of labeled assemblies.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up.  Place on minimum 4-inch- (102-mm-) high wood blocking.  Provide minimum 1/4-inch (6-mm) space between each stacked door to permit air circulation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Source Limitations:  Obtain hollow-metal work from single source from single manufacturer.

	2.2 REGULATORY REQUIREMENTS
	A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified testing agency acceptable to authorities having jurisdiction for fire-protection ratings and temperature-rise limits indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.
	B. Fire-Rated, Borrowed-Light Assemblies:  Complying with NFPA 80 and listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based on testing according to NFPA 257 or UL 9.

	2.3 INTERIOR DOORS AND FRAMES
	A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Commercial Doors and Frames:  NAAMM-HMMA 861.  Provide 18 gauge doors, 16 gauge frames at openings 4’-0” or less in width; 14 gauge frames at openings larger than 4’-0” in width;  14 gauge frames at openings larger than 4’-0” in width. No knock-down type frames are allowed except where explicitly indicated as acceptable.

	2.4 EXTERIOR HOLLOW-METAL DOORS AND FRAMES
	A. Construct exterior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Commercial Doors and Frames:  NAAMM-HMMA 861.  Provide 16 gauge doors, 14 gauge frames. No knock-down type frames are allowed except where explicitly indicated as acceptable.

	2.5 HOLLOW-METAL PANELS
	A. Provide hollow-metal panels of same materials, construction, and finish as adjacent door assemblies.

	2.6 FRAME ANCHORS
	A. Jamb Anchors:
	B. Floor Anchors:  Formed from same material as frames, minimum thickness of 0.042 inch (1.0 mm), and as follows:

	2.7 MATERIALS
	A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	C. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	D. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B.
	E. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating designation; mill phosphatized.
	F. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	G. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	H. Grout:  ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured according to ASTM C 143/C 143M.
	I. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for combustion characteristics.
	J. Glazing:  Comply with requirements in Section 088000 "Glazing."
	K. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.8 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for metal thickness.  Where practical, fit and assemble units in manufacturer's plant.  To ensure proper assembly at Project site, clearly identify work that cannot be permanently factory assembled before shipment.
	B. Hollow-Metal Doors:
	C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates.
	F. Stops and Moldings:  Provide stops and moldings around glazed lites and louvers where indicated.  Form corners of stops and moldings with mitered hairline joints.

	2.9 STEEL FINISHES
	A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer.
	B. Factory Finish:  Clean, pretreat, and apply manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat, complying with SDI A250.3.

	2.10 ACCESSORIES
	A. Louvers:  Provide louvers for interior doors, where indicated, which comply with SDI 111C, with blades or baffles formed of 0.020-inch- (0.5-mm-) thick, cold-rolled steel sheet set into 0.032-inch- (0.8-mm-) thick steel frame.
	B. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors.
	C. Grout Guards:  Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place.  Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	C. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	D. Glazing:  Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.

	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable.
	B. Remove grout and other bonding material from hollow-metal work immediately after installation.
	C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	D. Metallic-Coated Surface Touchup:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
	E. Factory-Finish Touchup:  Clean abraded areas and repair with same material used for factory finish according to manufacturer's written instructions.
	F. Touchup Painting:  Cleaning and touchup painting of abraded areas of paint are specified in painting Sections.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	08 11 16 - FIRE-RATED ALUMINUM FULL VISION DOORS AND FRAMES
	08 14 16 - FLUSH WOOD DOORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including the General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections.
	B. Product data for each type of door, including details of core and edge construction, trim for openings, and factory-finishing specifications.
	C. Shop drawings indicating location and size of each door, elevation of each kind of door, details of construction, location and extent of hardware blocking, fire ratings, requirements for veneer matching and factory finishing and other pertinent data.
	D. Samples for initial selection in the form of color charts consisting of actual materials in small sections for the following:
	E. Samples for verification in the form and size indicated below:

	1.4 QUALITY ASSURANCE
	A. Quality Standard:  Comply with the following standard:
	B. Fire-Rated Wood Doors:  Provide wood doors that comply with NFPA 80; are identical in materials and construction to units tested in door and frame assemblies per ASTM E 152; and are labeled and listed by UL, Warnock Hersey, or another testing and inspection agency acceptable to authorities having jurisdiction.
	C. Single-Source Responsibility:  Obtain doors from one source and by a single manufacturer.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect doors during transit, storage, and handling to prevent damage, soiling, and deterioration.  Comply with requirements of referenced standard and manufacturer's instructions.
	B. Identify each door with individual opening numbers as designated on shop drawings, using temporary, removable, or concealed markings.

	1.6 PROJECT CONDITIONS
	A. Conditioning:  Do not deliver or install doors until conditions for temperature and relative humidity have been stabilized and will be maintained in storage and installation areas during the remainder of the construction period to comply with the following requirements applicable to Project's geographical location:

	1.7 WARRANTY
	A. General Warranty:  Door manufacturer's warranty specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by the Contractor under requirements of the Contract Documents.
	B. Door Manufacturer's Warranty:  Submit written agreement on door manufacturer's standard form signed by manufacturer, Installer, and Contractor, agreeing to repair or replace defective doors that have warped (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section or that show telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch span, or do not conform to tolerance limitations of referenced quality standards.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering doors that may be incorporated in the Work include, but are not limited to, the following:

	2.2 INTERIOR FLUSH WOOD DOORS
	A. Solid Core Doors for transparent stained Finish:  Comply with the following requirements:

	2.3 VENEER MATCHING
	A. Within Door Faces:  Provide doors with the following veneer matching:
	B. Pairs and Sets:  Provide pair matching and set matching for pairs of doors and for doors hung in adjacent sets.
	C. Doors with Transoms (if any):  Provide the following matching:

	2.4 FABRICATION
	A. Fabricate flush wood doors to comply with following requirements:
	B. Transom and Side Panels (if any):  Fabricate matching panels with same construction, exposed surfaces, and finish as specified for associated doors.
	C. Openings (if any):  Cut and trim openings through doors to comply with applicable requirements of referenced standards for kind(s) of door(s) required.

	2.5 FACTORY FINISHING
	A. General:  Comply with referenced quality standard's requirements for factory finishing.
	B. Finish wood doors at factory.
	C. Transparent Finish:  Comply with requirements indicated for grade, finish system, staining effect, and sheen.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine installed door frames prior to hanging door:
	B. Do not proceed with installation until unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Hardware:  For installation see Division 8 Section "Door Hardware."
	B. Manufacturer's Instructions:  Install wood doors to comply with manufacturer's instructions and referenced quality standard and as indicated.
	C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.
	D. Factory-Finished Doors:  Restore finish before installation, if fitting or machining is required at the job site.

	3.3 ADJUSTING AND PROTECTION
	A. Operation:  Rehang or replace doors that do not swing or operate freely.
	B. Finished Doors:  Refinish or replace doors damaged during installation.
	C. Protect doors as recommended by door manufacturer to ensure that wood doors will be without damage or deterioration at the time of Substantial Completion.



	08 31 13 - ACCESS DOORS AND FRAMES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of access doors and frames for the project and consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all access door work as required by schedules, keynotes and drawings, as specified herein, and as may be required by conditions and authorities having jurisdiction including, but not limited to the following:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:
	C. Samples:  For each door face material, at least 3 by 5 inches (75 by 125 mm) in size, in specified finish.
	D. Access Door and Frame Schedule:  Provide complete access door and frame schedule, including types, locations, sizes, latching or locking provisions, and other data pertinent to installation.
	E. Ceiling Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling mounted items including access doors and frames, lighting fixtures, diffusers, grilles, speakers, sprinklers, and special trim are shown and coordinated with each other.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are identical to access door and frame assemblies tested for fire-test-response characteristics according to the following test method and that are listed and labeled by UL or another testing and inspecting agency acceptable to authorities having jurisdiction:

	2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide access panels as fabricated by FF Systems Access Panels, Inc. or comparable product by one of the following:
	B. Source Limitations:  Obtain each type of access door and frame from single source from single manufacturer.
	C. Aluminum Access Doors with Drywall Inserts (at all public, occupied spaces)
	D. Hardware:

	2.3 FLOOR ACCESS DOORS AND FRAMES
	A. Manufacturers:  Subject to compliance with requirements, provide access panels as fabricated by Babcock Davis or comparable product by one of the following:
	B. Floor Doors, General:  Equip each door with adjustable counterbalancing springs, heavy-duty hold-open arm that automatically locks door open at 90 degrees, release handle with red vinyl grip that allows for one-handed closure, and recessed lift handle.
	C. Aluminum Floor Door:  Coordinate with equipment.  Extruded-aluminum angle frame with 1/4-inch- (6.4-mm-) thick, 1/8-inch pan recess for carpet or tile; nonwatertight; loading capacity to support 300-lbf/sq. ft. (14.4-kN/sq. m) pedestrian live load.
	D. Hardware:  Provide the following:
	E. Fire-Rating:  Provide 2-hour fire rated doors in rated floors.

	2.4 MATERIALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
	C. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed.
	D. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.
	E. Rolled-Stainless-Steel Floor Plate:  ASTM A 793, manufacturer's standard finish.
	F. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 316.  Remove tool and die marks and stretch lines or blend into finish.
	G. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T6.
	H. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, Alloy 6061-T6.
	I. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than strength and durability properties of Alloy 5005-H15; with minimum sheet thickness according to ANSI H35.2 (ANSI H35.2M).
	J. Frame Anchors:  Same type as door face.
	K. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329.

	2.5 FABRICATION
	A. General:  Provide access door and frame assemblies manufactured as integral units ready for installation.
	B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness.
	C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  Furnish attachment devices and fasteners of type required to secure access doors to types of supports indicated.
	D. Recessed Access Doors:  Form face of panel to provide recess for application of applied finish.  Reinforce panel as required to prevent buckling.
	E. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when closed.
	F. Extruded Aluminum:  After fabrication, apply manufacturer's standard protective coating on aluminum that will come in contact with concrete.

	2.6 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	D. Steel and Metallic-Coated-Steel Finishes:
	E. Stainless-Steel Finishes:
	F. Aluminum Finishes:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions for installing access doors and frames.
	B. Install doors flush with adjacent finish surfaces or recessed to receive finish material.

	3.3 ADJUSTING
	A. Adjust doors and hardware, after installation, for proper operation.
	B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged.

	3.4 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
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	08 71 00 - DOOR HARDWARE
	08 80 00 - GLAZING
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes glazing for the following products, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	B. Related Sections:  The following sections contain requirements that relate to this Section.
	C. This work includes all glazing, with the exception that at the East and West additions, the exterior glazing at windows, storefronts and curtainwalls is installed under separate envelope project.

	1.3 DEFINITIONS
	A. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified gas.
	B. Deterioration of Coated Glass:  Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer's written instructions.  Defects include peeling, cracking, and other indications of deterioration in metallic coating.
	C. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning insulating glass contrary to manufacturer's written instructions.  Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of glass.
	D. Deterioration of Laminated Glass:  Defects developed from normal use that are attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning laminated glass contrary to manufacturer's written instructions.  Defects include edge separation, delamination materially obstructing vision through glass, and blemishes exceeding those allowed by referenced laminated-glass standard.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide glazing systems that are produced, fabricated, and installed to withstand normal thermal movement, wind loading, and impact loading (where applicable), without failure including loss or glass breakage attributable to the following:  defective manufacture, fabrication, and installation; failure of sealants or gaskets to remain watertight and airtight; deterioration of glazing materials; and other defects in construction.
	B. Glass Design:  Glass thicknesses indicated on Drawings are for detailing only.  Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites for the various size openings in the thicknesses and strengths (annealed or heat-treated) to meet or exceed the following criteria:
	C. Normal thermal movement results from the following maximum change (range) in ambient and surface temperatures acting on glass-framing members and glazing components.  Base engineering calculation on materials' actual surface temperatures due to both solar heat gain and nighttime sky heat loss.

	1.5 SUBMITTALS
	A. General:  Submit the following according to Conditions of Contract and Division 1 Specification Sections.
	B. Product data for each glass product and glazing material indicated.
	C. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same designations indicated on Drawings.
	D. Samples for verification purposes of 12-inch square samples of each type of glass indicated except for clear monolithic glass products, and 12-inch long samples of each color required (except black) for each type of sealant or gasket exposed to view.  Install sealant or gasket sample between two strips of material representative in color of the adjoining framing system.
	E. Product certificates signed by glazing materials manufacturers certifying that their products comply with specified requirements.
	F. Compatibility and adhesion test reports from sealant manufacturer indicating that glazing materials were tested for compatibility and adhesion with glazing sealants.  Include sealant manufacturer's interpretation of test results relative to sealant performance and recommendations for primers and substrate preparation needed for adhesion.
	G. Compatibility test report from manufacturer of insulating glass edge sealant indicating that glass edge sealants were tested for compatibility with other glazing materials including sealants, glazing tape, gaskets, setting blocks, and edge blocks.
	H. Product test reports for each type of glazing sealant and gasket indicated, evidencing compliance with requirements specified.
	I. Maintenance data for glass and other glazing materials to include in Operating and Maintenance Manual specified in Division 1.

	1.6 QUALITY ASSURANCE
	A. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, except where more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Section or in referenced standards.
	B. Safety Glass:  Products complying with ANSI Z97.1 and testing requirements of 16 CFR Part 1201 for Category II materials.
	C. Fire-Resistive Glazing Products for Door Assemblies:  Glazing for assemblies that comply with NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on testing to NFPA 257.
	D. Fire-Resistive Glazing Products for Window Assemblies:  Glazing for assemblies that comply with NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on testing to NFPA 257.
	E. Safety Glazing Products: Comply with testing requirements in 16CFR 1201
	F. Insulating Glass Certification Program:  Provide insulating glass units permanently marked either on spacers or at least one component lite of units with appropriate certification label of inspecting and testing agency indicated below:
	G. Glazier Qualifications:  Engage an experienced glazier who has completed glazing similar in material, design, and extent to that indicated for Project with a record of successful in-service performance.
	H. Single-Source Responsibility for Glass:  Obtain glass from one source for each product indicated below:
	I. Single-Source Responsibility for Glazing Accessories:  Obtain glazing accessories from one source for each product and installation method indicated.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect glazing materials to comply with manufacturer's directions and as needed to prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	B. Where insulating glass units will be exposed to substantial altitude changes, comply with insulating glass fabricator's recommendations for venting and sealing to avoid hermetic seal ruptures.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates are wet from rain, frost, condensation, or other causes.

	1.9 WARRANTY
	A. General:  Warranties specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and will be in addition to and run concurrent with other warranties made by the Contractor under requirements of the Contract Documents.
	B. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form in which coated-glass manufacturer agrees to replace coated-glass units that deteriorate within specified warranty period.  Deterioration of coated glass is defined as defects developed from normal use that are not attributed to glass breakage or to maintaining and cleaning coated glass contrary to manufacturer's written instructions.  Defects include peeling, cracking, and other indications of deterioration in coating.
	C. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form in which laminated-glass manufacturer agrees to replace laminated-glass units that deteriorate within specified warranty period.  Deterioration of laminated glass is defined as defects developed from normal use that are not attributed to glass breakage or to maintaining and cleaning laminated glass contrary to manufacturer's written instructions.  Defects include edge separation, delamination materially obstructing vision through glass, and blemishes exceeding those allowed by referenced laminated-glass standard.
	D. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which insulating-glass manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period.  Deterioration of insulating glass is defined as failure of hermetic seal under normal use that is not attributed to glass breakage or to maintaining and cleaning insulating glass contrary to manufacturer's written instructions.  Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of glass.

	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS
	A. NOTE: ALL GLASS USED SHALL BE SAFETY GLASS MEETING REQUIREMENTS FOR CPSC 16 CFR 1201.
	B. Annealed Float Glass:  ASTM C 1036, Type I (transparent glass, flat), Class as indicated below, and Quality q3 (glazing select).  Minimum ¼ inch thick.
	C. Heat-Treated Float Glass: ASTM C 1048, Type I (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select), kind as indicated below.  Minimum ¼ inch thick.
	D. Sputter-Coated Float Glass:  ASTM C 1376, float glass with metallic-oxide or -nitride coating deposited by vacuum deposition process after manufacture and heat treatment (if any), and complying with other requirements specified.
	F. Insulating-Glass Units, General:  Factory-assembled units consisting of sealed lites of glass separated by a dehydrated interspace and complying with ASTM E 774 for Class CBA units and with requirements specified in this Article and in Part 2 "Insulating-Glass Units" Article.

	2.2 FIRE-RATED GLAZING PRODUCTS
	A. Laminated Ceramic Glazing Material:  Proprietary Category II safety glazing product in the form of 2 lites of clear ceramic glazing material laminated together to produce a laminated lite of 5/16-inch (8-mm) nominal thickness; polished on both surfaces; weighing 4 lb/sq. ft. (19.5 kg/sq. m); and as follows:

	2.3 GLAZING SEALANTS
	A. General:
	B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, Class 100/50, Use NT.
	C. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, Class 25, Use NT.
	D. Glazing Sealant:  Acid-curing silicone glazing sealant complying with ASTM C 920, Type S, Grade NS, Class 25, Use NT.

	2.4 GLAZING TAPES
	B. Expanded Cellular Glazing Tape:  Closed-cell, polyvinyl chloride foam tape, factory coated with adhesive on both surfaces, packaged on rolls with release liner protecting adhesive, and complying with AAMA 800 for product 810.5.
	C. Available Products:  Subject to compliance with requirements, glazing tape that may be incorporated in the Work include, but is not limited to, the following:

	2.5 GLAZING GASKETS
	A. Lock-Strip Gaskets:  Neoprene extrusions in size and shape indicated, fabricated into frames with molded corner units and zipper lock strips, complying with ASTM C 542, black.
	B. Dense Compression Gaskets:  Molded or extruded gaskets of material indicated below, complying with standards referenced with name of elastomer indicated below, and of profile and hardness required to maintain watertight seal:
	C. Soft Compression Gaskets:  Extruded or molded closed-cell, integral-skinned gaskets of material indicated below, complying with ASTM C 509, Type II, black, and of profile and hardness required to maintain watertight seal:
	D. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the work include, but are not limited to, the following companies.

	2.6 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials involved for glazing application indicated, and with a proven record of compatibility with surfaces contacted in installation.
	B. Cleaners, Primers and Sealers:  Type recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore A durometer hardness of 85 plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side-walking).
	F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.
	G. Perimeter Insulation for Fire-Resistive Glazing:  Product that is approved by testing agency that listed and labeled fire-resistant glazing product with which it is used for application and fire-protection rating indicated.
	H. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonstaining, nonextruding, nonoutgassing, strips of closed-cell plastic foam of density, size, and shape to control sealant depth and otherwise contribute to produce optimum sealant performance.

	2.7 FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS
	A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications, to comply with system performance requirements.
	B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with slight chamfers at junctions of edges and faces.
	C. Grind smooth and polish exposed glass edges and corners.


	PART 3 -  EXECUTION
	3.1 GLAZING SCHEDULE
	A. Type G1 – 45min Fire Rated, Clear Laminated Safety Glass (Interior U.O.N.)
	B. Type G2 – Clear Insulated Laminated Tempered Safety Glass with Security Film (Exterior U.O.N.)
	C. Type G3 – Clear Laminated Safety Glass (Interior U.O.N.)
	D. Type G4 – Clear Ballistic Glass (Interior U.O.N.)
	E. Type G5 – Clear Insulated Laminated Tempered Safety Glass (Exterior U.O.N.)
	F. Type G6 – Clear Insulated Ballistic Glass (Exterior U.O.N.)

	3.2 EXAMINATION
	A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following:
	B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that exterior and interior surfaces are readily identifiable.  Do not use materials that will leave visible marks in the completed work.
	C. Do not proceed with glazing until unsatisfactory conditions have been corrected.

	3.3 PREPARATION
	A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings that are not firmly bonded to substrates.

	3.4 GLAZING, GENERAL
	A. Comply with combined recommendations of manufacturers of glass, sealants, gaskets, and other glazing materials, except where more stringent requirements are indicated, including those in referenced glazing publications.
	B. Glazing channel dimensions as indicated on Drawings provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by Project conditions during installation.
	C. Protect glass from edge damage during handling and installation as follows:
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction sealant-substrate testing.
	E. Install elastomeric setting blocks in sill rabbets, sized and located to comply with referenced glazing standard, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

	3.5 TAPE GLAZING
	A. Position tapes on fixed stops so that when compressed by glass their exposed edges are flush with or protrude slightly above sightline of stops.
	B. Install tapes continuously but not in one continuous length.  Do not stretch tapes to make them fit opening.
	C. Where framing joints are vertical, cover these joints by applying tapes to heads and sills first and then to jambs.  Where framing joints are horizontal, cover these joints by applying tapes to jambs and then to heads and sills.
	D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	E. Do not remove release paper from tape until just before each lite is installed.
	F. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward centers of openings.

	3.6 GASKET GLAZING (DRY)
	A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings exactly, with stretch allowance during installation.
	B. Secure compression gaskets in place with joints located at corners to compress gaskets producing a weather tight seal without developing bending stresses in glass.  Seal gasket joints with sealant recommended by gasket manufacturer.
	C. Install gaskets so they protrude past face of glazing stops.

	3.7 SEALANT GLAZING (WET)
	A. Install continuous spacers between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel weep systems until sealants cure.  Secure spacers in place and in position to control depth of installed sealant relative to edge clearance for optimum sealant performance.
	B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.  Install pressurized gaskets to protrude slightly out of channel to eliminate dirt and moisture pockets.

	3.8 LOCK-STRIP GASKET GLAZING
	A. Comply with ASTM C 716 and gasket manufacturer's printed recommendations.  Provide supplementary wet seal and weep system unless otherwise indicated.

	3.9 CLEANING AND PROTECTION
	A. Protect exterior glass from breakage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations including weld splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove them immediately as recommended by glass manufacturer.
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for build-up of dirt, scum, alkali deposits, or stains, and remove as recommended by glass manufacturer.
	D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way, including natural causes, accidents and vandalism, during construction period.
	E. Wash glass on both faces in each area of Project not more than 4 days prior to date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended by glass manufacturer.

	3.10 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	08 83 00 - MIRRORS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of Mirrors for the project and consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all Mirrors as required by schedules, keynotes and drawings, as specified herein, and as may be required by conditions and authorities having jurisdiction including, but not limited to the following:
	B. Related Sections:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Include mirror elevations, edge details, mirror hardware, and attachments to other work.
	C. Samples:  For each type of the following products:

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Certificates:  For each type of mirror and mirror mastic, from manufacturer.
	C. Preconstruction Test Reports:  From mirror manufacturer indicating that mirror mastic was tested for compatibility and adhesion with mirror backing film and substrates on which mirrors are installed.
	D. Warranty:  Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For mirrors to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are certified under the National Glass Association's Certified Glass Installer Program.
	B. Source Limitations for Mirrors:  Obtain mirrors from single source from single manufacturer.
	C. Source Limitations for Mirror Accessories:  Obtain mirror glazing accessories from single source.
	D. Glazing Publications:  Comply with the following published recommendations:
	E. Safety Glazing Products:  For tempered mirrors, provide products complying with testing requirements in 16 CFR 1201 for Category II materials.
	F. Preconstruction Mirror Mastic Compatibility Test:  Submit mirror mastic products to mirror manufacturer for testing to determine compatibility of mastic with mirror backing film and substrates on which mirrors are installed.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect mirrors according to mirror manufacturer's written instructions and as needed to prevent damage to mirrors from moisture, condensation, temperature changes, direct exposure to sun, or other causes.
	B. Comply with mirror manufacturer's written instructions for shipping, storing, and handling mirrors as needed to prevent deterioration of silvering, damage to edges, and abrasion of glass surfaces and applied coatings.  Store indoors.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install mirrors until ambient temperature and humidity conditions are maintained at levels indicated for final occupancy.
	B. Mirror shall be installed flush with tile.

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which mirror manufacturer agrees to replace mirrors that deteriorate within specified warranty period.  Deterioration of mirrors is defined as defects developed from normal use that are not attributed to mirror breakage or to maintaining and cleaning mirrors contrary to manufacturer's written instructions.  Defects include discoloration, black spots, and clouding of the silver film.


	PART 2 -  PRODUCTS
	2.1 SILVERED FLAT GLASS MIRRORS
	A. Refer to Restroom and Accessory Schedule for toilet room mirror bases of design.
	B. Where mirror product is not specifically noted otherwise, furnish and install glass Mirrors, General:  ASTM C 1503; manufactured using copper-free, low-lead mirror coating process.
	C. Tempered Clear Glass:  Mirror Glazing Quality, for blemish requirements; and comply with ASTM C 1048 for Kind FT, Condition A, tempered float glass before silver coating is applied.

	2.2 MISCELLANEOUS MATERIALS
	A. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	B. Edge Sealer:  Coating compatible with glass coating and approved by mirror manufacturer for use in protecting against silver deterioration at mirrored glass edges.
	C. Mirror Mastic:  An adhesive setting compound, asbestos-free, produced specifically for setting mirrors and certified by both mirror manufacturer and mastic manufacturer as compatible with glass coating and substrates on which mirrors will be installed.
	D. Film Backing for Safety Mirrors:  Film backing and pressure-sensitive adhesive; both compatible with mirror backing paint as certified by mirror manufacturer.

	2.3 MIRROR HARDWARE
	A. Aluminum J-Channels:  Aluminum extrusions with a return deep enough to produce a glazing channel to accommodate mirrors of thickness indicated and in lengths required to cover bottom and top edges of each mirror in a single piece.
	B. Fasteners:  Fabricated of same basic metal and alloy as fastened metal and matching it in finished color and texture where fasteners are exposed.
	C. Anchors and Inserts:  Provide devices as required for mirror hardware installation.  Provide toothed or lead-shield expansion-bolt devices for drilled-in-place anchors.  Provide galvanized anchors and inserts for applications on inside face of exterior walls and where indicated.

	2.4 FABRICATION
	A. Mirror Sizes:  To suit Project conditions, and before tempering, cut mirrors to final sizes and shapes.
	B. Cutouts:  Fabricate cutouts before tempering for notches and holes in mirrors without marring visible surfaces.  Locate and size cutouts so they fit closely around penetrations in mirrors.
	C. Mirror Edge Treatment:  Rounded polished.
	D. Film-Backed Safety Mirrors:  Apply film backing with adhesive coating over mirror backing paint as recommended in writing by film-backing manufacturer to produce a surface free of bubbles, blisters, and other imperfections.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, over which mirrors are to be mounted, with Installer present, for compliance with installation tolerances, substrate preparation, and other conditions affecting performance of the Work.
	B. Verify compatibility with and suitability of substrates, including compatibility of mirror mastic with existing finishes or primers.
	C. Proceed with installation only after unsatisfactory conditions have been corrected and surfaces are dry.

	3.2 PREPARATION
	A. Comply with mastic manufacturer's written installation instructions for preparation of substrates, including coating substrates with mastic manufacturer's special bond coating where applicable.

	3.3 INSTALLATION
	A. General:  Install mirrors to comply with mirror manufacturer's written instructions and with referenced GANA publications.  Mount mirrors accurately in place in a manner that avoids distorting reflected images.
	B. Mirrors shall be installed flush with face of tile.
	C. Provide a minimum air space of 1/8 inch (3 mm) between back of mirrors and mounting surface for air circulation between back of mirrors and face of mounting surface.
	D. Wall-Mounted Mirrors:  Install mirrors with mastic and mirror hardware.  Attach mirror hardware securely to mounting surfaces with mechanical fasteners installed with anchors or inserts as applicable.  Install fasteners so heads do not impose point loads on backs of mirrors.

	3.4 CLEANING AND PROTECTION
	A. Protect mirrors from breakage and contaminating substances resulting from construction operations.
	B. Do not permit edges of mirrors to be exposed to standing water.
	C. Maintain environmental conditions that will prevent mirrors from being exposed to moisture from condensation or other sources for continuous periods of time.
	D. Wash exposed surface of mirrors not more than four days before date scheduled for inspections that establish date of Substantial Completion.  Wash mirrors as recommended in writing by mirror manufacturer.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	08 87 17 - SAFETY AND SECURITY GLAZING FILMS
	09 03 70 - BONDED TERRAZZO TO MATCH EXISTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The procedures include general guidelines offered by GSA (US Government Services Administration) to follow when restoring terrazzo in early twentieth century buildings.  It identifies specific design issues and outlines recommended installation sol...
	B. Related Requirements:
	1. Division 07 "Joint Sealants" for sealants installed with terrazzo.


	1.3 DEFINITIONS
	A. Aggregate:  Marble chips / and aggregates similar to original installation.

	1.4 REFERENCES
	A. NTMA Standards: Comply with specified provisions and recommendations of the National Terrazzo and Mosaic Association, Inc. (NTMA):  http://www.ntma.com/

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to terrazzo including, but not limited to, the following:
	a. Inspect and discuss condition of substrate and other preparatory work performed by other trades.
	b. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	c. Review special terrazzo designs and patterns.



	1.6 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Sustainable Submittals:
	1. Product Data:  For adhesives, documentation including printed statement of VOC content.
	2. Product Data:  For sealers, documentation including printed statement of VOC content.
	3. Product Data:  For terrazzo flooring, documentation from an independent testing agency indicating compliance with the FloorScore Standard.
	4. Laboratory Test Reports:  For adhesives and flooring system, documentation indicating that products comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Org...

	C. Shop Drawings:  Include terrazzo installation requirements.  Include plans, elevations, sections, component details, and attachments to other work.  Show layout of the following:
	1. Divider strips.
	2. Control-joint strips.
	3. Expansion-joint strips.
	4. Accessory strips.
	5. Abrasive strips.

	D. Samples:  For each exposed product and for each color and texture specified, 6 inches (150 mm) in size.
	E. Samples for Initial Selection:  NTMA color plates showing the full range of colors and patterns available for each terrazzo type.
	F. Samples for Verification:  For each type, material, color, and pattern of terrazzo and accessory required showing the full range of color, texture, and pattern variations expected.  Label each terrazzo sample to identify manufacturer's matrix color...
	1. Terrazzo:  6-inch- (150-mm-) square Samples.
	2. Accessories:  6-inch- (150-mm-) long Samples of each exposed strip item required.


	1.7 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Material Certificates:  For each type of terrazzo material or product, from manufacturer.

	1.8 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For terrazzo to include in maintenance manuals.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:  An installer who is a contractor member of NTMA.
	B. Source Limitations for Aggregates:  Obtain each color, grade, type, and variety of granular materials from single source with resources to provide materials of consistent quality in appearance and physical properties.
	C. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockups for terrazzo including accessories.
	a. Size:  Minimum 100 sq. ft. (9 sq. m) of typical poured-in-place flooring condition for each color and pattern in locations directed by Architect.

	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in supplier's original wrappings and containers, labeled with source's or manufacturer's name, material or product brand name, and lot number if any.
	B. Store materials in their original, undamaged packages and containers, inside a well-ventilated area protected from weather, moisture, soiling, extreme temperatures, and humidity.

	1.11 FIELD CONDITIONS
	A. Environmental Limitations:  Maintain temperature above 50 deg F (10 deg C) for 48 hours before and during terrazzo installation.
	B. Weather Limitations:  Proceed with rustic terrazzo installation only when forecasted weather conditions permit work to be performed according to NTMA's written recommendations and temperatures remain above 45 deg F (7.2 deg C).
	C. Field Measurements:  Verify actual dimensions of construction contiguous with precast terrazzo by field measurements before fabrication.
	D. Provide permanent lighting or, if permanent lighting is not in place, simulate permanent lighting conditions during terrazzo installation.
	E. Close spaces to traffic during terrazzo application and for not less than 24 hours after application unless manufacturer recommends a longer period.
	F. Control and collect water and dust produced by grinding operations.  Protect adjacent construction from detrimental effects of grinding operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. NTMA Standards:  Comply with NTMA's "Terrazzo Specifications and Design Guide" and with written recommendations for terrazzo type indicated unless more stringent requirements are specified.
	B. FloorScore Compliance:  Terrazzo floors shall comply with requirements of FloorScore Standard.
	C. Low-Emitting Materials:  Flooring system shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale...

	2.2 MATERIALS
	A. Portland Cement:  ASTM C150, Type I, except as modified to comply with NTMA requirements for compressive strength. Obtain cement from a single source for each required color.
	1. Provide non-staining white cement for terrazzo matrix.

	B. Sand:  ASTM C33
	C. Water:  Clean, free of oil, soluble salts or other deleterious substances.
	D. Aggregate:  Natural, sound, crushed marble chips without excessive flats or flakes, complying with NTMA requirements.  When matching existing terrazzo, the original aggregate types and ratios are often found listed on original drawings.
	1. Colors and gradation of aggregate sizes as required to match original existing intact materials and patterns.
	2. Aggregate colors and matrix pigments should be matched after cleaning or taken from the interior of core samples.

	E. Matrix Pigments:  Pure mineral or synthetic pigments, resistant to alkalies and non-fading.  Mix pigments with matrix to provide required colors.
	F. Curing Compound:  Liquid-membrane-forming compound, ASTM C309, Type 1.
	G. Divider Strips in new spaces and restored spaces:
	1. Depth and style required for terrazzo type and thickness. Divider strips should be of solid composition and match historic profiles (size, color, material).
	2.  Materials:  brass. Do not use coated divider strips.

	H. Use conventional terrazzo grinding equipment rather than lighter type machines.
	I. Accessory Strips:  Match width, material and color of divider strips, unless otherwise required.  Provide following types of accessory strips as required for complete installation.
	1. Control Joint Strips:  Double or split units, 1/8" wide, of same material and color as divider strips with 1/8" wide full-depth filler, laminated between strips.
	2. Adhesive Bonding Agent:  Epoxy or polyester resin.


	2.3 MIXES
	A. Underbed:  One part portland cement to 4-1/2 parts sand and sufficient water to provide workability at as low a slump as possible.
	B. Terrazzo Topping:  One 94 pound bag of portland cement as per 200 pounds of marble chips and approximately 5 gallons of water.
	1. Add color pigment as required to match existing color.  Do not exceed, however, 2 pounds of pigment per bag of cement.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the terrazzo to determine the type of terrazzo topping used.  Match marble chips and matrix for existing terrazzo by size, mineral content and color.  See Submittals.  Color samples should be taken after cleaning.
	B. Perform a thorough examination of the existing conditions.  Perform any necessary tests on an inconspicuous surface to determine the current conditions and appropriate steps and materials necessary for replication and replacement of select areas of...

	3.2 PREPARATION
	A. Surface Preparation:
	1. Clean and prepare substrate to comply with NTMA specifications for type of terrazzo application  indicated.  Clean substrate of loose chips and foreign matter.  Grind concrete substrate to  provide surfaces within tolerances required by NTMA for ty...
	2. For cementitious terrazzo, comply with NTMA recommendations for proportioning mixes, installation of strips, and for placing, curing, grinding, grouting and finishing.
	3. Exercise extreme care to ensure fluids from grinding operation do not react with divider or control joint strips to produce a stain on aggregate or discolor strips.
	4. Delay grinding and finishing until heavy trade work is completed and construction traffic through the area is restricted.
	5. Provide terrazzo bases, thresholds, stair treads and landings, without interruptions of seams,except where divider strips, control joints and expansion joints are required.  Place and finish terrazzo around obstructions to achieve continuous color,...
	6. Provide control joints where required by installing angle-type divider strips back-to-back with neoprene rubber filler cemented between strips, flush with finish floor.


	3.3 ERECTION, INSTALLATION AND APPLICATION
	A. Match the historic character and pattern of the terrazzo in all spaces containing or contiguous with existing terrazzo.
	B. Sand Cushion (floating) Terrazzo:  Comply with NTMA "Guide Specification for Bonded Terrazzo".
	1.  Used where structural movement is anticipated from settling, expansion, contraction, or vibration, which may cause injury to the terrazzo topping;
	2. The overall thickness of the underbed and topping needs to be at least 3 inches.
	3. The concrete slab is covered with a thin bed of dry sand, over which is laid a waterproof membrane and reinforcing wire mesh.
	4. Install the terrazzo underbed to 5/8 inch below the finished floor line.
	5. Place divider strips and then pour terrazzo topping.

	C. Bonded-to-Concrete Terrazzo:  Comply with NTMA "Guide Specification for Bonded Terrazzo".
	1. Used in all general areas-corridors, lobbies,rooms, sidewalks, etc.
	2. The minimum overall thickness (most common) is 1-3/4 inches; With reinforcing, 2 or 2-1/2 inches is appropriate.
	3. Thoroughly clean and soak the base slab with water.
	4. Slush it with dry portland cement to ensure a good bond.
	5. Install the underbed followed by the placing of divider strips and terrazzo topping.

	D. Monolithic Terrazzo:  Installed at 5/8 inch thick, it is bonded to or made integral with the prepared slab.
	E. Thin Terrazzo Toppings:  Installed at 3/8 inch thick on concrete slab which has first been covered with adhesive bonding agent, i.e., polysulfide liquid polymer.
	F. Surfacing:  Grout cured terrazzo topping in accordance with NTMA specifications.
	1. Delay grinding and finishing until heavy trade work  is completed and construction traffic through the area is restricted.
	2. Finish by fine grinding with abrasive grit of size specified by NTMA, or as otherwise required to match original intact material.
	3.  Grind and polish the new areas, patches, and the entire floor as required to produce a clean, smooth, and uniform finish, capable of being sealed and polished to match the original installation.
	4.  NOTE:  EXERCISE CAUTION WHEN GRINDING NEAR DIVIDER STRIPS.
	5. Cover with vapor barrier sheets to prevent quick hydration.


	3.4 ADJUSTING/CLEANING
	A. Keep terrazzo free of acids and oils.
	B. Protect the floor, especially the grouting, with a penetrating type seal.
	C. Daily Cleaning:
	1. Daily sweeping with a cotton-wick floor brush, treated with a non-oily dressing, will control dust and make maintenance easier.
	2. Regular damp-mopping keeps the surface free from dirt accumulations.

	D. Periodic Cleaning:
	1. Machine buffing on a regular basis removes traffic marks and restores luster.
	2. Touching up with sealer in traffic areas as needed protects the surface.
	3. Periodic machine scrubbing removes heavy accumulations of dirt.
	4. Seal and wax as needed.
	5. Use a penetrating type terrazzo seal.
	6. Avoid seals which may turn yellow and discolor.
	7. Normal stripping and buffing procedures are suitable.

	E. Clean terrazzo after installation and finishing operations are completed, complying with sealer manufacturer's instructions.
	F. Apply sealer to cleaned terrazzo surfaces to comply with sealer manufacturer's instructions.
	G. Protect terrazzo from damage and wear during construction operation.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Division 01.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	09 22 16 - NON-STRUCTURAL METAL FRAMING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
	2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.

	B. Related Requirements:
	1. None


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:  For dimpled steel studs and runners and firestop tracks, from ICC-ES.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated, according to ASTM E 119 by an independent...
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated, according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise indicated.
	2. Protective Coating:  ASTM A 653/A 653M, G40 (Z120), Coating with equivalent corrosion resistance of ASTM A 653/A 653M, G40 (Z120), hot-dip galvanized unless otherwise indicated.

	B. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled steel studs and runners.
	1. Steel Studs and Runners:
	a. Thickness: 20 ga. Unless otherwise indicated
	b. Depth:  As indicated on Drawings.


	C. Slip-Type Head Joints:  Where indicated, provide one of the following:
	1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- (51-mm-) deep flanges in thickness not less than indicated for studs, installed with studs friction fit into top runner and with continuous bridging located within 12 inches (305 mm...
	2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch- (51-mm-) deep flanges in thickness not less than indicated for studs and fastened to studs, and outer runner sized to friction fit inside runner.
	3. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes applied to interior partition framing resulting from deflection of structure above; in thickness not less than indicated for studs and in width to accommodate de...
	a. Products:  Subject to compliance with requirements, provide one of the following or approved equal:
	1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track.
	2) MBA Building Supplies; FlatSteel Deflection Track or Slotted Deflecto Track.
	3) Steel Network Inc. (The); VertiTrack VTD Series.
	4) Superior Metal Trim; Superior Flex Track System (SFT).
	5) Telling Industries; Vertical Slip Track.



	D. Firestop Tracks:  Top runner manufactured to allow partition heads to expand and contract with movement of the structure while maintaining continuity of fire-resistance-rated assembly indicated; in thickness not less than indicated for studs and in...
	1. Products:  Subject to compliance with requirements, provide one of the following, or approved equal:
	a. Fire Trak Corp.; Fire Trak System.
	b. Grace Construction Products; FlameSafe FlowTrak System.


	E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	1. Minimum Base-Metal Thickness:  0.0219 inch (0.556 mm).

	F. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, with minimum 1/2-inch- (13-mm-) wide flanges.
	1. Depth:  As indicated on Drawings.
	2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38 by 38 mm), 0.068-inch- (1.72-mm-) thick, galvanized steel.

	G. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	1. Minimum Base-Metal Thickness:  0.0219 inch (0.556 mm).
	2. Depth:  7/8 inch (22.2 mm).

	H. Resilient Furring Channels:  1/2-inch- (13-mm-) deep, steel sheet members designed to reduce sound transmission.
	1. Configuration:  Asymmetrical or hat shaped.

	I. Cold-Rolled Furring Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 1/2-inch- (13-mm-) wide flanges.
	1. Depth:  As indicated on Drawings.
	2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum uncoated-steel thickness of 0.033 inch (0.8 mm).
	3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.

	J. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall attachment flange of 7/8 inch (22 mm), minimum uncoated-metal thickness of 0.018 inch (0.45 mm), and depth required to fit insulation thickness indicated.

	2.3 SUSPENSION SYSTEMS
	A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.
	B. Hanger Attachments to Concrete:
	1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching wire hangers and capable of sustaining, without failure, a load equal to 5 times that imposed by construction as determined by testing according to ASTM E 488...
	2. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-resistant materials with clips or other devices for attaching hangers of type indicated, and capable of sustaining, without failure, a load equal to 10 times ...

	C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) in diameter.
	D. Flat Hangers:  Steel sheet, 1 by 3/16 inch (25 by 5 mm) by length indicated.
	E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 inch (1.34 mm) and minimum 1/2-inch- (13-mm-) wide flanges.
	F. Furring Channels (Furring Members):
	1. Cold-Rolled Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 1/2-inch- (13-mm-) wide flanges, 3/4 inch (19 mm) deep.
	2. Steel Studs and Runners:  ASTM C 645.
	3. Dimpled Steel Studs and Runners:  ASTM C 645.
	4. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22 mm) deep.
	5. Resilient Furring Channels:  1/2-inch- (13-mm-) deep members designed to reduce sound transmission.

	G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armstrong World Industries, Inc.; Drywall Grid Systems.
	b. Chicago Metallic Corporation; Drywall Grid System.
	c. USG Corporation; Drywall Suspension System.



	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	B. Isolation Strip at Exterior Walls:  Provide one of the following:
	1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), nonperforated.
	2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel stud size.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required...
	1. Furnish concrete inserts and other devices indicated to other trades for installation in advance of time needed for coordination and construction.

	B. Coordination with Sprayed Fire-Resistive Materials:
	1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling runners (tracks) to surfaces indicated to receive sprayed fire-resistive materials.  Where offset anchor plates are required, provide continuous plates fast...
	2. After sprayed fire-resistive materials are applied, remove them only to extent necessary for installation of non-load-bearing steel framing.  Do not reduce thickness of fire-resistive materials below that required for fire-resistance ratings indica...


	3.3 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754.
	1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.4 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Single-Layer Application:  16 inches (406 mm) o.c. unless otherwise indicated.
	2. Multilayer Application:  16 inches (406 mm) o.c. unless otherwise indicated.
	3. Tile Backing Panels:  16 inches (406 mm)] o.c. unless otherwise indicated.

	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings.  Continue framing around d...
	1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb unless otherwise indicated.
	b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch (13-mm) clearance from jamb stud to allow for installation of control joint in finished assembly.
	c. Extend jamb studs through suspended ceilings and attach to underside of overhead structure.

	3. Other Framed Openings:  Frame openings other than door openings the same as required for door openings unless otherwise indicated.  Install framing below sills of openings to match framing required above door heads.
	4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous from floor to underside of solid structure.
	a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-rated assembly indicated.

	5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.
	6. Curved Partitions:
	a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs.
	b. Begin and end each arc with a stud, and space intermediate studs equally along arcs.  On straight lengths of no fewer than two studs at ends of arcs, place studs 6 inches (150 mm) o.c.


	E. Direct Furring:
	1. Screw to wood framing.
	2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches (610 mm) o.c.

	F. Z-Furring Members:
	1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in place with Z-furring members spaced 24 inches (610 mm) o.c.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches (610 mm) o.c.
	3. At exterior corners, attach wide flange of furring members to wall with short flange extending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel.  At interior corners, space second memb...

	G. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 1/8 inch (3 mm) from the plane formed by faces of adjacent framing.

	3.5 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	1. Hangers:  48 inches (1219 mm) o.c.
	2. Carrying Channels (Main Runners):  48 inches (1219 mm) o.c.
	3. Furring Channels (Furring Members):  16 inches (406 mm) o.c.

	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the f...
	a. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced installation standards.

	3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, eye screws, or other devices and fasteners that are secure and appropriate for substrate, and in a manner that will not cause hangers to deteriorate or ot...
	4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices and fasteners that are secure and appropriate for structure and hanger, and in a manner that will not cause hangers to...
	5. Do not attach hangers to steel roof deck.
	6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts that extend through forms.
	7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
	E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.
	F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 017423.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	09 29 00 - GYPSUM BOARD
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  gypsum board for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the like necessa...
	1. Interior gypsum board.
	2. Moisture resistant gypsum board (all wet locations and as tile backer)
	3. Trim.

	B. Related Requirements:
	1. Section 09 22 16 "Non-Structural Metal Framing" for non-structural framing and suspension systems that support gypsum board panels.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance of Ceiling Suspension Systems:  Ceiling suspension systems and cantilevered ceiling soffits shall withstand the effects of gravity and seismic effects.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings for Gypsum Board Ceiling Systems:  Include reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, and as reviewed by a qualified professional engineer using input from installe...
	1. Layout of all ceilings/soffits with dimensions based on as-built construction
	2. Gypsum board ceiling suspension-system members.
	3. Miscellaneous metal/steel framing sizing for soffits and cantilevers
	4. Method of attaching hangers to building structure.
	a. Furnish layouts and sizing for cast-in-place anchors, clips, metal framing, miscellaneous steel shapes, and other ceiling attachment devices whose installation is specified in other Sections.

	5. Size and location of initial access modules for suspended gypsum board ceilings and soffits.
	6. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.
	7. Minimum Drawing Scale: 1/8 inch = 1 foot (1:96) for layout drawings, 1 inch = 1 foot for detail drawings

	C. Evaluation Reports:  For each ceiling suspension system and anchor and fastener type, from ICC-ES.
	D. Field quality-control reports.
	E. Samples:  For the following products:
	1. Trim Accessories:  Full-size Sample in 12-inch- (300-mm-) long length for each trim accessory indicated.
	2. Textured Finishes: 12” x 12” sample for each textured finish indicated and on same backing indicated for Work.


	1.5 QUALITY ASSURANCE
	A. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft. (9 sq. m) in surface area to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Install mockups for the following:
	a. Each level of gypsum board finish indicated for use in exposed locations.
	b. Each texture finish indicated.

	2. Apply or install final decoration indicated, including painting and wallcoverings, on exposed surfaces for review of mockups.
	3. Simulate finished lighting conditions for review of mockups.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.6 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on risers on a flat platform to prevent ...

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.



	PART 2 -  Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 GYPSUM BOARD, GENERAL
	A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.3 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. National Gypsum Company
	2. American Gypsum.
	3. CertainTeed Corp.
	4. Georgia-Pacific Gypsum LLC.
	5. Lafarge North America Inc.
	6. USG Corporation.

	B. Gypsum Wallboard:  ASTM C 1396/C 1396M.
	1. Thickness:  5/8 inch (12.7 mm).
	2. Long Edges:  Tapered.

	C. Gypsum Board, Type X:  ASTM C 1396/C 1396M.
	1. Thickness:  5/8 inch (15.9 mm).
	2. Long Edges:  Tapered.

	D. Flexible Gypsum Board:  ASTM C 1396/C 1396M.  Manufactured to bend to fit radii and to be more flexible than standard regular-type gypsum board of same thickness.
	1. Thickness:  1/4 inch (6.4 mm).
	2. Long Edges:  Tapered.

	E. Gypsum Ceiling Board:  ASTM C 1396/C 1396M.
	1. Thickness:  1/2 inch (12.7 mm).
	2. Long Edges:  Tapered.

	A. Abuse-Resistant Gypsum Board:  ASTM C 1629/C 1629M. (At all whiteboard walls)
	1. Products Paper Faced, ASTM C 1396:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. National Gypsum Company; Hi-Abuse XP.

	2. Products Glass-Mat Faced, ASTM C 1658:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. National Gypsum Company; eXP Interior Extreme AR Gypsum Panel.

	3. Core:  5/8 inch (15.9 mm), Type X.
	4. Long Edges:  Tapered.
	5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.
	6. Surface Abrasion Resistance: Level 3 in accordance with ASTM C 1629.
	7. Indentation Resistance: Level 1 in accordance with ASTM C 1629.
	8. Soft Body Impact Resistance: Level 2 in accordance with ASTM C 1629.

	B. Impact-Resistant Gypsum Board:  ASTM C 1629/C 1629M.
	1. Products Paper Faced, ASTM C 1396:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. National Gypsum Company; Hi-Impact XP.

	2. Products Glass-Mat Faced, ASTM C 1658:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Georgia-Pacific Gypsum LLC; DensArmor Plus Impact-Resistant Interior Panel.
	b. National Gypsum Company; eXP Interior Extreme IR Gypsum Panel.

	3. Core:  5/8 inch (15.9 mm), Type X.
	4. Long Edges:  Tapered.
	5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.
	6. Surface Abrasion Resistance: Level 3 in accordance with ASTM C 1629.
	7. Indentation Resistance: Level 1 in accordance with ASTM C 1629.
	8. Soft Body Impact Resistance: Level 3 in accordance with ASTM C 1629.
	9. Hard Body Impact Resistance: Level 2 in accordance with ASTM C 1629.

	C. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396/C 1396M.  With moisture- and mold-resistant core and paper surfaces.  (At all bathroom locations)
	1. Core:  5/8 inch (15.9 mm), Type X.
	2. Long Edges:  Tapered.
	3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.

	D. Glass-Mat Interior Gypsum Board:  ASTM C 1658/C 1658M.  With fiberglass mat laminated to both sides.  Specifically designed for interior use, where indicated on Drawings. Retain "Products" Subparagraph and list of manufacturers and products below t...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Georgia-Pacific Gypsum LLC; DensArmor Plus.
	b. National Gypsum Company; eXP Interior Extreme.

	2. Core:  5/8 inch, Type X.
	3. Long Edges:  Tapered.
	4. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.


	2.4 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized steel sheet.
	2. Shapes:
	a. Cornerbead.
	b. Bullnose bead.
	c. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	d. L-Bead:  L-shaped; exposed long flange receives joint compound.
	e. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
	f. Expansion (control) joint.
	g. Curved-Edge Cornerbead:  With notched or flexible flanges.



	2.5 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Board:  Paper.
	2. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh.

	C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat:  For second coat, use setting-type, sandable topping compound.
	4. Finish Coat:  For third coat, use setting-type, sandable topping compound.
	5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound.


	2.6 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	1. Laminating adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick.

	D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly.

	E. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. Products:  Subject to compliance with requirements, provide product by one of the following:
	a. Accumetric LLC; BOSS 824 Acoustical Sound Sealant.
	b. Grabber Construction Products; Acoustical Sealant GSC.
	c. Pecora Corporation
	d. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant.
	e. USG Corporation; SHEETROCK Acoustical Sealant.

	2. Acoustical joint sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	F. Thermal Insulation:  As specified in Section 07 21 00 "Thermal Insulation."
	G. Vapor Retarder:  As specified in Section 07 21 00 "Thermal Insulation."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840 and Gypsum Association GA 214-10.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim edges with edge trim where edges of panels are ex...
	H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at perimeters and through penetrat...
	J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Wallboard Type:   As indicated on Drawings.
	2. Type X:  As indicated on Drawings and at all fire rated assemblies.
	3. Flexible Type:  As indicated on Drawings.
	4. Ceiling Type:  As indicated on Drawings.
	5. Abuse-Resistant Type:  At interior of exterior walls and whiteboard walls.
	6. Impact-Resistant Type:  At lobbies, entries and corridors
	7. Moisture- and Mold-Resistant Type:  As indicated on Drawings and at all wet areas and as tile backer.
	8. Glass-Mat Interior Type:  At all plumbing wall with or without tile.

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.
	b. At stairwells and other high walls, install panels horizontally unless otherwise indicated or required by fire-resistance-rated assembly.

	3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate edge joints over furring members.
	4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

	C. Multilayer Application:
	1. On ceilings, apply gypsum board indicated for base layers before applying base layers on walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to framing members and offset face-layer joints one framing member, 16...
	2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with ...
	3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member.  Locate edge joints o...
	4. Fastening Methods:  Fasten base layers and face layers separately to supports with screws.

	D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written recommendations and temporari...
	E. Curved Surfaces:
	1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, across curved surface plus 12-inch- (300-mm-) long straight sections at ends of curves and tangent to them.
	2. For double-layer construction, fasten base layer to studs with screws 16 inches (400 mm) o.c.  Center gypsum board face layer over joints in base layer, and fasten to studs with screws spaced 12 inches (300 mm) o.c.


	3.4 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints at locations indicated on Drawings and according to ASTM C 840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners unless otherwise indicated.
	2. Bullnose Bead:  Use at outside corners.
	3. LC-Bead:  Use at exposed panel edges.
	4. L-Bead:  Use where indicated.
	5. U-Bead:  Use at exposed panel edges and where indicated.
	6. Curved-Edge Cornerbead:  Use at curved openings.


	3.5 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840 and Gypsum Association GA 214-10:
	1. Level 1:
	a. All joints and interior angles shall have tape set in joint compound.  Surface shall be free of excess joint compound.  Minor tool marks and ridges are acceptable:
	1) At ceiling plenum areas, concealed areas, behind metal lockers, behind built-in millwork, and where indicated.


	2. Level 2:
	a. All joints and interior angles shall have tape embedded in joint compound and wiped with joint knife leaving a thin coating of joint compound over all joints and interior angles.  Fastener heads and accessories shall be covered with a coat of joint...
	1) At gypsum panels that are substrate for tile or acoustical tile, and where indicated on Drawings.


	3. Level 3:
	a. All joints and interior angles shall have tape embedded in joint compound and shall be immediately wiped with joint knife leaving a thin coating of joint compound over all joints and interior angles.  One additional coat of joint compound shall be ...
	1) At panel surfaces receiving medium- or heavy-textured finishes before painting, or heavy wallcoverings where lighting conditions are not critical, and where indicated on Drawings.


	4. Level 4:
	a. All joints and interior angles shall have tape embedded in joint compound and shall be immediately wiped with joint knife leaving a thin coating of joint compound over all joints and interior angles.  Two separate coats of joint compound shall be a...
	1) At panel surfaces receiving light-textured finishes, wallcoverings, and flat paints, and at panel surfaces that will be exposed to view unless otherwise indicated.  This is generally the standard exposed finish, unless noted otherwise. Not recommen...

	b. Primer and its application to surfaces are specified in other Section 099123 “Painting.”

	5. Level 5:
	a. All joints and interior angles shall have tape embedded in joint compound and shall be immediately wiped with joint knife leaving a thin coating of joint compound over all joints and interior angles.  Two separate coats of joint compound shall be a...
	1) At panel surfaces receiving gloss and semigloss enamels and other surfaces subject to severe lighting, and where indicated on Drawings.

	b. Primer and its application to surfaces are specified in other Section 099123 “Painting.”



	3.6 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.


	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.




	09 30 13 - CERAMIC TILE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Ceramic tile.
	2. Porcelain tile.
	3. Stone thresholds installed as part of tile installations.

	B. Related Sections include the following:
	1. Division 9 Section "Gypsum Board Assemblies" for glass mat, water resistant gypsum backing board installed in gypsum wallboard assemblies.


	1.3 PERFORMANCE REQUIREMENTS
	A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products with the following values as determined by testing identical products per ASTM C 1028:
	1. Level Surfaces:  Minimum 0.6.

	B. Load-Bearing Performance:  For ceramic tile installed on walkway surfaces, provide installations rated for the following load-bearing performance level based on testing assemblies according to ASTM C 627 that are representative of those indicated f...
	1. Moderate:  Passes cycles 1 through 10.


	1.4 SUBMITTALS
	A. Product Data:  For each type of tile, mortar, grout, and other products specified.
	B. Shop Drawings:  For the following:
	1. Tile patterns and locations.
	2. Widths, details, and locations of expansion, contraction, control, and isolation joints in tile substrates and finished tile surfaces.

	C. Tile Samples for Initial Selection:  Manufacturer's color charts consisting of actual tiles or sections of tiles showing the full range of colors, textures, and patterns available for each type and composition of tile indicated.  Include Samples of...
	D. Samples for Verification:  Of each item listed below, prepared on Samples of size and construction indicated.  Where products involve normal color and texture variations, include Sample sets showing the full range of variations expected.
	1. Each type and composition of tile and for each color and texture required, at least 12 inches square, mounted on braced cementitious backer units, and with grouted joints using product complying with specified requirements and approved for complete...
	2. Full-size units of each type of trim and accessory for each color required.
	3. Stone thresholds in 6-inch lengths.

	E. Product Certificates:  Signed by manufacturers certifying that the products furnished comply with requirements.
	F. Qualification Data:  For firms and persons specified in the "Quality Assurance" Article to demonstrate their capabilities and experience.  Include lists of completed projects with project names and addresses, names of architects and owners, and oth...
	G. Setting Material Test Reports:  Indicate and interpret test results for compliance of tile-setting and -grouting products with specified requirements.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Engage an experienced installer who has completed tile installations similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.
	B. Source Limitations for Tile:  Obtain each color, grade, finish, type, composition, and variety of tile from one source with resources to provide products from the same production run for each contiguous area of consistent quality in appearance and ...
	C. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform quality for each mortar, adhesive, and grout component from a single manufacturer and each aggregate from one source or producer.
	D. Source Limitations for Other Products:  Obtain each of the following products specified in this Section from one source and by a single manufacturer for each product:
	1. Stone thresholds.
	2. Joint sealants.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store packaged materials in original containers with seals unbroken and labels intact until time of use.  Comply with requirement of ANSI A137.1 for labeling sealed tile packages.
	B. Prevent damage or contamination to materials by water, freezing, foreign matter, and other causes.
	C. Handle tile with temporary protective coating on exposed surfaces to prevent coated surfaces from contacting backs or edges of other units.  If coating does contact bonding surfaces of tile, remove coating from bonding surfaces before setting tile.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install tile until construction in spaces is completed and ambient temperature and humidity conditions are being maintained to comply with referenced standards and manufacturer's written instructions.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Tile Products:
	a. American Olean Tile Company.
	b. Crossville Tile
	c. ProSpec LLC.
	d. Dal-Tile Corporation.
	e. Emser Tile
	f. Stone Source
	g. Horizon Tile


	B. Tile-Setting and -Grouting Materials:
	a. American Olean Tile Company.
	b. ProSpec LLC.
	c. Bostik.
	d. Dal-Tile Corporation.
	e. Laticrete International, Inc.
	f. Mapei Corporation.


	2.2 PRODUCTS, GENERAL
	A. ANSI Ceramic Tile Standard:  Provide tile that complies with ANSI A137.1, "Specifications for Ceramic Tile," for types, compositions, and other characteristics indicated.
	1. Provide tile complying with Standard Grade requirements, unless otherwise indicated.

	B. ANSI Standards for Tile Installation Materials:  Provide materials complying with ANSI standards referenced in "Setting Materials" and "Grouting Materials" articles.
	C. Colors, Textures, and Patterns:  Where manufacturer's standard products are indicated for tile, grout, and other products requiring selection of colors, surface textures, patterns, and other appearance characteristics, provide specific products or ...
	1. See Finish Schedule for exact tile product information.

	D. Factory Blending:  For tile exhibiting color variations within the ranges selected during Sample submittals, blend tile in the factory and package so tile units taken from one package show the same range in colors as those taken from other packages...
	E. Mounting:  Where factory-mounted tile is required, provide back- or edge-mounted tile assemblies as standard with manufacturer, unless another mounting method is indicated.
	1. Where tile is indicated for installation in wet areas, do not use back- or edge-mounted tile assemblies unless tile manufacturer specifies in writing that this type of mounting is suitable for these kinds of installations and has a record of succes...


	2.3 WALL TILE
	A. Porcelain Wall Tile Basis of Design: Crossville “Alaska” & Dal-Tile “Color Wave” tile complying with the following requirements:
	1. Composition:  Porcelain.
	2. Module Size:  Varies. Refer to Finish Schedule
	3. Thickness:  5/16 inch.
	4. Colors:  As noted on finish schedule.
	5. Pattern and Borders:  Contrasting color patterns and borders as directed by the Architect

	B. Trim Units:  Provide tile trim units to match color and characteristics of adjoining flat tile and to comply with the following requirements:
	1. Size:  As indicated, coordinated with sizes and coursing of adjoining flat tile where applicable.
	2. Shapes:  As follows, selected from manufacturer's standard shapes:
	a. Round Incorner Base for Thin-Set Mortar Installations:  Coved.
	b. 2x8 bullnose where specified on Finish Schedule.
	c. Wainscot Cap for Thin-Set Mortar Installations:  Stainless steel trim.
	d. External Corners for Thin-Set Mortar Installations:  Stainless steel trim.
	e. Internal Corners:  Field-butted square corners, except with coved base and cap angle pieces designed to member with stretcher shapes.



	2.4 STONE THRESHOLDS
	A. General:  Provide stone thresholds that are uniform in color and finish, fabricated to sizes and profiles indicated to provide transition between tile surfaces and adjoining finished floor surfaces.
	1. Fabricate thresholds to heights indicated, but not more than 1/2 inch above adjoining finished floor surfaces, with transition edges beveled on a slope of no greater than 1:2.

	B. Marble Thresholds:  Provide marble thresholds complying with ASTM C 503 requirements for exterior use and with a minimum abrasive-hardness value of 10 per ASTM C 241.
	1. As selected from manufacturer’s standard colors and finishes.


	2.5 SETTING MATERIALS
	A. Organic Adhesive:  ANSI A136.1, Type I as recommended by manufacturer.
	B. Tile Setting Adhesive:  Elastomeric, waterproof, liquid applied.

	2.6 GROUTING MATERIALS
	A. Dry-Set Grout:  ANSI A118.6, color as selected from the manufacturer’s standard range of colors.

	2.7 ELASTOMERIC SEALANTS
	A. General:  Provide manufacturer's standard chemically curing, elastomeric sealants of base polymer and characteristics indicated that comply with applicable requirements of Division 7 Section "Joint Sealants."
	B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints, unless otherwise indicated.
	C. Walls:  One-Part, Mildew-Resistant Silicone Sealant:  ASTM C 920; Type S; Grade NS; Class 25; Uses NT, G, A, and, as applicable to nonporous joint substrates indicated, O; formulated with fungicide, intended for sealing interior ceramic tile joints...
	D. Floors:  Multipart, Pourable Urethane Sealant for Use T:  ASTM C 920; Type M; Grade P; Class 25; Uses T, M, A, and, as applicable to joint substrates indicated, O.
	E. Available Products:  Subject to compliance with requirements, products which may be incorporated into the Work include, but are not limited to, the following:
	1. One-Part, Mildew-Resistant Silicone Sealants:
	a. Dow Corning 786; Dow Corning Corporation.
	b. Sanitary 1700; GE Silicones.
	c. Pecora 898 Sanitary Silicone Sealant; Pecora Corp.
	d. Rhodorsil 6B White; Rhone-Poulenc, Inc.
	e. Tremsil 600 White; Tremco, Inc.

	2. Multipart, Pourable Urethane Sealants:
	a. Chem-Calk 550; Bostik.
	b. Vulkem 245; Mameco International, Inc.
	c. NR-200 Urexpan; Pecora Corp.
	d. THC-900; Tremco, Inc.



	2.8 MISCELLANEOUS MATERIALS
	A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland-cement-based formulation provided or approved by manufacturer of tile-setting materials for installations indicated.
	B. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, specifically approved for materials and installations indicated by tile and grout manufacturers.

	2.9 MIXING MORTARS AND GROUT
	A. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers' written instructions.
	B. Add materials, water, and additives in accurate proportions.
	C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures to produce mortars and grouts of uniform quality with optimum performance characteristics for installations indicated.

	2.10 FINISHING AND EDGE PROTECTION FOR WALLS
	A. Install stainless steel edge trim at horizontal and vertical corners of tile installations. Profiles for each location to be selected by Architect.
	B. Basis of Design: Schluter Systems, Plattsburgh, N.Y.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of installed tile.
	1. Verify that substrates for setting tile are firm; dry; clean; free from oil, waxy films, and curing compounds; and within flatness tolerances required by referenced ANSI A108 series of tile installation standards for installations indicated.
	2. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of work, and similar items located in or behind tile has been completed before installing tile.
	3. Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not coordinated, adjust latter in consultation with Architect.

	B. Do not proceed with installation until unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove coatings, including curing compounds, and other substances that contain soap, wax, oil, or silicone and are incompatible with tile-setting materials by using a terrazzo or concrete grinder, a drum sander, or a polishing machine equipped with...
	B. Provide concrete substrates for tile floors installed with dry-set or latex-portland cement mortars that comply with flatness tolerances specified in referenced ANSI A108 series of tile installation standards for installations indicated.
	1. Use trowelable leveling and patching compounds per tile-setting material manufacturer's written instructions to fill cracks, holes, and depressions.
	2. Remove protrusions, bumps, and ridges by sanding or grinding.

	C. Blending:  For tile exhibiting color variations within the ranges selected during Sample submittals, verify that tile has been blended in the factory and packaged so tile units taken from one package show the same range in colors as those taken fro...

	3.3 INSTALLATION, GENERAL
	A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 series of tile installation standards in "Specifications for Installation of Ceramic Tile" that apply to types of setting and grouting materials and to methods indicated.
	B. TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation."  Comply with required TCA installation methods.
	C. Extend tile work into recesses and under or behind equipment and fixtures to form a complete covering without interruptions, unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint ...
	D. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned joints.  Fit tile closely to electri...
	E. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when adjoining tiles on floor, base, walls, and trim are the same size.  Lay out tile work and center tile fields in both directions in each space or on each wal...
	1. For tile mounted in sheets (if any), make joints between tile sheets the same width as joints within tile sheets so joints between sheets are not apparent in finished work.

	F. Lay out tile wainscots to next full tile beyond dimensions indicated.
	G. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including control, contraction, and isolation joints, where indicated during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after installi...
	1. Locate joints in tile surfaces directly above joints in concrete substrates.

	H. Grout tile to comply with the requirements of the following tile installation standards:
	1. For ceramic tile grouts (sand-portland cement, dry-set, commercial portland cement, and latex-portland cement grouts), comply with ANSI A108.10.


	3.4 WALL TILE INSTALLATION
	A. Install types of tile designated for wall installations to comply with TCA installation methods and ANSI setting-bed standards.
	B. Joint Widths:  Install tile on walls with the following joint widths:
	1. Ceramic Mosaic Tile:  1/16 inch.
	2. Wall Tile:  1/16 inch.


	3.5 EDGE PROTECTION INSTALLATION FOR WALLS
	A. Install as per manufacturer’s instructions as an integral component during wall tile installation.

	3.6 CLEANING AND PROTECTING
	A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so they are free of foreign matter.
	1. Remove latex-portland cement grout residue from tile as soon as possible.
	2. Unglazed tile may be cleaned with acid solutions only when permitted by tile and grout manufacturer's written instructions, but no sooner than 10 days after installation.  Protect metal surfaces, cast iron, and vitreous plumbing fixtures from effec...

	B. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, broken, unbonded, and otherwise defective tile work.
	C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure tile is without damage or deterioration at the time of Substantial Completion.
	1. When recommended by tile manufacturer, apply a protective coat of neutral protective cleaner to completed tile walls and floors.  Protect installed tile work with kraft paper or other heavy covering during construction period to prevent staining, d...
	2. Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting is completed.

	D. Before final inspection, remove any cleaner from tile surfaces.

	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.
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	09 51 23 - ACOUSTICAL CEILING TILE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  continuous/wall-to-wall acoustical tile ceilings for the project.  The work performed under this Section consists of the provision of all plant, materials, labo...
	1. Acoustical tiles for ceilings.
	2. Exposed grid suspension systems.
	3. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings.
	4. Perimeter trim


	1.3 PRE-INSTALLATION MEETINGS
	A. Pre-installation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For each exposed product and for each color and texture specified, 6-inches- (150-mm-) in size.
	C. Samples for Initial Selection:  For components with factory-applied color finishes.
	D. Samples for Verification:  For each component indicated and for each exposed finish required, prepared on Samples of size indicated below.
	1. Acoustical Tile:  Set of full-size Samples of each type, color, pattern, and texture.
	2. Concealed Suspension-System Members:  6-inch- (150-mm-) long Sample of each type.
	3. Exposed Moldings and Trim:  Set of 6-inch- (150-mm-) long Samples of each type and color.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Ceiling suspension-system members.
	2. Method of attaching hangers to building structure.
	a. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment devices whose installation is specified in other Sections.

	3. Size and location of initial access modules for acoustical tile.
	4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.
	5. Minimum Drawing Scale:  1/8 inch = 1 foot (1:96).

	B. Qualification Data:  For testing agency.
	C. Product Test Reports:  For each acoustical tile ceiling, for tests performed by manufacturer and witnessed by a qualified testing agency.
	D. Evaluation Reports:  For each acoustical tile ceiling suspension system and anchor and fastener type, from ICC-ES.
	E. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For finishes to include in maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Units:  Full-size tiles equal to 2 percent of quantity installed.
	2. Suspension-System Components:  Quantity of each concealed grid and exposed component equal to 2 percent of quantity installed.


	1.8 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to the National Voluntary Laboratory Accreditation Program (NVLAP) for testing indicated.
	B. Single-Source Responsibility: Provide acoustical panel units and grid components by a single manufacturer.
	C. Acoustical Panels: As with other architectural features located at the ceiling, may obstruct or skew the planned fire sprinkler water distribution pattern through possibly delay or accelerate the activation of the sprinkler or fire detection system...
	D. Coordination of Work: Coordinate acoustical ceiling work with installers of related work including, but not limited to building insulation, gypsum board, light fixtures, mechanical systems, electrical systems, and sprinklers.
	E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockup of typical ceiling area as shown on Drawings.
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical tiles, suspension-system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, temper...
	B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical tiles carefully to avoid chipping edges or damaging units in any way.

	1.10 WARRANTY
	A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair or replace panels that fail within the warranty period.  Failures include, but are not limited to the following:
	1. Acoustical Panels:  Sagging and warping
	2. Grid System:  Rusting and manufacturer's defects
	3.

	B. Warranty Period:
	1. Acoustical panels: Ten (10) years from date of substantial completion.
	2. Grid: Ten (10) years from date of substantial completion.
	3. Acoustical panels and grid systems with HumiGuard Plus or HumiGuard Max performance supplied by one source manufacturer is Thirty (30) years from date of substantial completion.

	C. The Warranty shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and will be in addition to and run concurrent with other warranties made by the Contractor under the requirements of the Co...

	1.11 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install acoustical tile ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained ...
	1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before beginning acoustical tile ceiling installation.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Acoustical ceiling shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. Design and size components to withstand seismic loads in accordance with the minimum established by ASTM C636.

	B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials.
	2. Smoke-Developed Index:  50 or less.

	C. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.


	2.2 ACOUSTICAL TILES, GENERAL
	A. Source Limitations:  Obtain each type of acoustical ceiling tile and supporting suspension system from single source from single manufacturer.
	B. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent (refer to specific acoustic tile).
	C. Acoustical Tile Standard:  Provide manufacturer's standard tiles of configuration indicated that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances unless otherwise indicated.
	1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of test specimen is 15-3/4 inches (400 mm) away from test surface according to ASTM E 795.

	D. Acoustical Tile Colors and Patterns:  Match appearance characteristics indicated for each product type.
	1. Where appearance characteristics of acoustical tiles are indicated by referencing pattern designations in ASTM E 1264 and not manufacturers' proprietary product designations, provide products selected by Architect from each manufacturer's full rang...

	E. Provide glass-fiber based panels made with binder containing no urea formaldehyde.

	2.3 ACOUSTICAL TILES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Armstrong Industries products as indicated on Drawings or comparable product by one of the following:
	1. CertainTeed Corp.
	2. USG Interiors, Inc.; Subsidiary of USG Corporation.

	B. ACT-1:  Armstrong Optima Tegular, 3257 (Classrooms/Corridors or as indicated in drawings)
	1. Surface Texture: Fine.
	2. Composition: Fiberglass.
	3. Color: White.
	4. Size: 24IN x 48IN
	5. Edge Profile: Square Tegular 9/16IN for interface with Suprafine XL 9/16" Exposed Tee grid.
	6. Noise Reduction Coefficient(NRC): ASTM C 423; Classified with UL label on product carton 0.95.
	7. Ceiling Attenuation Class (CAC)
	8. Sabin: N/A
	9. Articulation Class (AC): ASTM E 1111; 190.
	10. Flame Spread: ASTM E 1264; Class A (UL).
	11. Light Reflectance White Panel: ASTM E 1477; 0.90.
	12. Dimensional Stability: HumiGuard Plus.
	13. Recycle Content: Post-Consumer - 12% Pre-Consumer Waste - 59%.

	C. ACT-2:  Armstrong Cirrus High NRC, 565 (As indicated in drawings)
	1. Surface Texture: Medium.
	2. Composition: Mineral Fiber
	3. Color: White.
	4. Size: 24IN x 48IN
	5. Edge Profile: Square Lay-In for interface with AL Prelude 15/16” Exposed Tee grid.
	6. Noise Reduction Coefficient(NRC): ASTM C 423; Classified with UL label on product carton 0.75.
	7. Ceiling Attenuation Class (CAC) ASTM C 1414; Classified with UL label (class A) on product carton; minimum rating = 35
	8. Sabin: N/A
	9. Articulation Class (AC): ASTM E 1111; 190.
	10. Flame Spread: ASTM E 1264; Class A (UL).
	11. Light Reflectance White Panel: ASTM E 1477; 0.86.
	12. Dimensional Stability: HumiGuard Plus.
	13. Anti Mold/ Mildew & Bacteria: Totally inorganic product
	14. Recycle Content: 67%

	D. ACT-3:  Armstrong Formations Curves Cloud Kits, (As indicated in drawings)
	1. Tile: Armstrong Ultima 2x2
	2. Surface Texture: Medium.
	3. Composition: Mineral Fiber
	4. Color: White.
	5. Size: Varies. Refer to drawings.
	6. Edge Profile: Square Lay-In for interface with AL Prelude 15/16” Exposed Tee grid.
	7. Suspension System and trim colors: 3 colors (Mist, Pacific & Rainstorm)
	8. Axiom Trim: Vector for Formations 2”
	9. Ceiling Attenuation Class (CAC) ASTM C 1414; Classified with UL label (class A) on product carton; minimum rating = 35
	10. Sabin: N/A
	11. Articulation Class (AC): ASTM E 1111; 190.
	12. Flame Spread: ASTM E 1264; Class A (UL).
	13. Light Reflectance White Panel: ASTM E 1477; 0.86.
	14. Dimensional Stability: HumiGuard Plus.


	2.4 METAL SUSPENSION SYSTEMS, GENERAL
	A. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Metal Suspension-System Standard:  Provide manufacturer's standard metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635/C 635M.
	C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
	1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	2. Size:  Select wire diameter so its stress at three times hanger design load (ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 0.135-inch- (3.5-mm-) diameter wire.

	D. Flat Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint.
	E. Angle Hangers:  Angles with legs not less than 7/8 inch (22 mm) wide; formed with 0.04-inch- (1-mm-) thick, galvanized-steel sheet complying with ASTM A 653/A 653M, G90 (Z275) coating designation; with bolted connections and 5/16-inch- (8-mm-) diam...
	F. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate lateral forces.
	G. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical tiles in-place.

	2.5 METAL SUSPENSION SYSTEM
	A. Basis-of-Design Product:  Subject to compliance with requirements, Armstrong product or provide comparable product by one of the following:
	1. Armstrong World Industries, Inc.
	2. USG Interiors, Inc.; Subsidiary of USG Corporation.

	B. Pair suspension systems with the following ACT and ATC types:
	1. ACT-1:  9/16 inch Suprafine XL.
	2. ACT-2: AL Prelude 15/16” Exposed Tee grid.
	3. ACT-3: AL Prelude 15/16” Exposed Tee grid.

	C. Direct-Hung, Double-Web Suspension System Components: Main beams and cross tees, base metal and end detail, fabricated from commercial quality hot dipped galvanized steel complying with ASTM A 653.  Main beams and cross tees are double-web steel co...
	a. Structural Classification:  ASTM C 635 Intermediate Duty
	b. Color: White and match the actual color of the selected ceiling tile, unless noted otherwise.
	c. Acceptable Product: Suprafine XL 9/16" Exposed Tee as manufactured by Armstrong World Industries

	D. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct Hung unless otherwise indicated.
	E. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield stress load of at least time three design load, but not less than 12 gauge.
	1. Access:  Upward and end pivoted or side pivoted, with initial access openings of size indicated below and located throughout ceiling within each module formed by main and cross runners, with additional access available by progressively removing rem...


	2.6 METAL EDGE MOLDINGS AND TRIM
	A. Manufacturers – Basis of Design:  Subject to compliance with requirements, Armstrong product or provide comparable product by one of the following:
	1. USG Interiors, Inc.; Subsidiary of USG Corporation.

	B. Products – 2” Axiom trim, or equal
	C. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations complying with seismic design requirements; formed from sheet metal of same material, fin...
	1. Provide manufacturer's standard edge moldings that fit acoustical tile edge details and suspension systems indicated and that match width and configuration of exposed runners unless otherwise indicated.
	2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration exactly.


	2.7 ACOUSTICAL SEALANT
	A. Products:  Subject to compliance with requirements, provide one of the following:
	1. Acoustical Sealant for Exposed and Concealed Joints:
	a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant.
	b. USG Corporation; SHEETROCK Acoustical Sealant.

	2. Acoustical Sealant for Concealed Joints:
	a. Henkel Corporation; OSI Sealants Pro-Series SC-175 Rubber Base Sound Sealant.
	b. Pecora Corporation; AIS-919.
	c. Tremco, Inc.; Tremco Acoustical Sealant.


	B. Acoustical Sealant:  Manufacturer's standard sealant complying with ASTM C 834 and effective in reducing airborne sound transmission through perimeter joints and openings in building construction as demonstrated by testing representative assemblies...
	1. Exposed and Concealed Joints:  Nonsag, paintable, nonstaining latex sealant.
	2. Concealed Joints:  Nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic-rubber sealant.
	3. Acoustical sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	2.8 MISCELLANEOUS MATERIALS
	A. Acoustical Tile Adhesive:  Type recommended by acoustical tile manufacturer, bearing UL label for Class 0-25 flame spread.
	1. Adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Staples:  5/16-inch- (8-mm-) long, divergent-point staples.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing and substrates to which acoustical tile ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceili...
	B. Examine acoustical tiles before installation.  Reject acoustical tiles that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Testing Substrates:  Before installing adhesively applied tiles on wet-placed substrates such as cast-in-place concrete or plaster, test and verify that moisture level is below tile manufacturer's recommended limits.
	B. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width tiles at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS
	A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Suspend ceiling hangers from building's structural members and as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.
	2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension-system members, install supplemental suspension members and hange...
	4. Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate an...
	5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices that are secure and appropriate for both the structure to which hangers are attached and the ty...
	6. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated fasteners that extend through forms into concrete.
	7. When steel framing does not permit installation of hanger wires at spacing required, install carrying channels or other supplemental support for attachment of hanger wires.
	8. Do not attach hangers to steel deck tabs.
	9. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	10. Space hangers not more than 48 inches (1200 mm) o.c. along each member supported directly from hangers unless otherwise indicated; provide hangers not more than 8 inches (200 mm) from ends of each member.
	11. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced standards and publications.

	C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend bracing from building's structural members as required for hangers without attaching to permanent metal forms, steel deck, or steel deck...
	D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and where necessary to conceal edges of acoustical tiles.
	1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings before they are installed.
	2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. and not more than 3 inches (75 mm) from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet (3.2 mm in 3.6 m).  Miter corners accu...
	3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

	E. Install suspension-system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	F. Arrange directionally patterned acoustical tiles as follows:
	1. As indicated on reflected ceiling plans.

	G. Install acoustical tiles in coordination with suspension system and exposed moldings and trim.  Place splines or suspension-system flanges into kerfed edges so tile-to-tile joints are closed by double lap of material.
	1. Fit adjoining tile to form flush, tight joints.  Scribe and cut tile for accurate fit at borders and around penetrations through tile.
	2. Hold tile field in compression by inserting leaf-type, spring-steel spacers between tile and moldings, spaced 12 inches (305 mm) o.c.
	3. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-resistance-rated assembly.


	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special inspections:
	1. Compliance of seismic design.

	B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections and prepare test reports.
	C. Perform the following tests and inspections of completed installations of acoustical tile ceiling hangers and anchors and fasteners in successive stages and when installation of ceiling suspension systems on each floor has reached 20 percent comple...
	1. Within each test area, testing agency will select one of every 10 power-actuated fasteners and postinstalled anchors used to attach hangers to concrete and will test them for 200 lbf (890 N) of tension; it will also select one of every two postinst...
	2. When testing discovers fasteners and anchors that do not comply with requirements, testing agency will test those anchors not previously tested until 20 pass consecutively and then will resume initial testing frequency.

	D. Acoustical tile ceiling hangers and anchors and fasteners will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 CLEANING
	A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace tiles and other ceiling components that cann...

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	09 65 13 - RESILIENT BASE AND ACCESSORIES-
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  resilient base and accessories for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment an...
	1. Resilient base.
	2. Resilient molding accessories.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For each exposed product and for each color and texture specified, not less than 12 inches (300 mm) long.
	C. Samples for Initial Selection:  For each type of product indicated.
	D. Samples for Verification:  For each type of product indicated and for each color, texture, and pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) long.
	E. Product Schedule:  For resilient base and accessory products.  Use same designations indicated on Drawings.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. No extra material to be purchased for purpose of attic stock.  All left over material from construction to constitute attic stock – store, maintain and protect accordingly. Package with protective covering for storage and identified with labels des...

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F (10 deg C) or more than 90 deg F (32 deg C).

	1.6 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient products during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 deg C).
	C. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. FloorScore Compliance:  Resilient base shall comply with requirements of FloorScore certification.

	2.2 THERMOPLASTIC-RUBBER BASE
	A. Basis of Design:  Subject to compliance with requirements, provide Tarkett; Baseworks 4 ” or comparable products by one of the following:
	1. Mannington
	2. Armstrong World Industries, Inc.
	3. Burke Mercer Flooring Products, Division of Burke Industries Inc.
	4. Flexco.
	5. Mondo Rubber International, Inc.
	6. Nora Systems, Inc.
	7. Roppe Corporation, USA.
	8. VPI, LLC, Floor Products Division.

	B. Product Standard:  Tarkett Baseworks Cove Base.
	1. Group:  I (solid, homogeneous).
	2. Style and Location:
	1) Profile:  4” Cove


	C. Thickness:  5/16"(7.94 mm).
	D. Height:  4 "
	E. Lengths:  Length shall not be less than 1/3 of the length of a wall but not less than 3’-0 whichever is longer.
	F. Outside Corners:  Pre-Mitered.
	G. Inside Corners:  Pre-Mitered.
	H. Colors: Black See Drawings

	2.3 RUBBER MOLDING ACCESSORY
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Tarkett
	2. Mannington
	3. Roppe Corporation, USA.
	4. VPI, LLC, Floor Products Division.

	B. Description:  Rubber cap for cove carpet; cap for cove resilient flooring; carpet bar for tackless installations; carpet edge for glue-down applications; nosing for carpet; nosing for resilient flooring; reducer strip for resilient flooring; joiner...
	C. Profile and Dimensions:  As indicated.
	D. Locations:  Provide rubber molding accessories in areas indicated.
	E. Colors and Patterns:  As selected by Architect from full range of industry colors.

	2.4 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by resilient-product manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient products and substrate conditions indicated.
	1. Adhesives shall have a VOC content of 50 g/L or less except that adhesive for rubber stair treads shall have a VOC content of 60 g/L or less.

	C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect exposed edges of flooring, and in maximum available lengths to minimize running joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of resilient pr...

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	1. Installation of resilient products indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates for Resilient Stair Accessories:  Prepare horizontal surfaces according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents.
	3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed with installation only after substrate alkalinity falls within range on pH scale recommended by manufacturer in writing, but not less than 5 or more than 9 pH.
	4. Moisture Testing:  Proceed with installation only after substrates pass testing according to manufacturer's written recommendations, but not less stringent than the following:
	a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours.
	b. Perform relative humidity test using in situ probes according to ASTM F 2170.  Proceed with installation only after substrates have maximum 75 percent relative humidity level.


	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install resilient products until they are the same temperature as the space where they are to be installed.
	1. At least 48 hours in advance of installation, move resilient products and installation materials into spaces where they will be installed.

	E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient products.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.
	G. Preformed Corners:  Install preformed corners before installing straight pieces.
	H. Job-Formed Corners:
	1. Outside Corners:  Use straight pieces of maximum lengths possible and form with returns not less than 3 inches (76 mm) in length.
	a. Form without producing discoloration (whitening) at bends.

	2. Inside Corners:  Use straight pieces of maximum lengths possible and form with returns not less than 3 inches (76 mm) in length.
	a. Miter or cope corners to minimize open joints.



	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Stair Accessories:
	1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours.
	2. Tightly adhere to substrates throughout length of each piece.
	3. For treads installed as separate, equal-length units, install to produce a flush joint between units.

	C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout length of each piece.  Install reducer strips at edges of floor covering that would otherwise be exposed.

	3.5 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.
	B. Perform the following operations immediately after completing resilient-product installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum horizontal surfaces thoroughly.
	3. Damp-mop horizontal surfaces to remove marks and soil.

	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover resilient products subject to wear and foot traffic until Substantial Completion.

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.




	09 65 19 - RESILIENT FLOORING-
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of resilient tile flooring, and rubber stair treads for the project.  The work performed under this Section consists of the provision of all plant, materials, labor...

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  Full-size units of each color and pattern of floor tile required.
	C. Product Schedule:  Use same designations indicated on Drawings.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For each type of flooring to include in maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra material that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Floor tile: Furnish one box for every 50 boxes or a fraction thereof of each type, color and pattern of floor tile installed.


	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs workers for this Project who are competent in techniques required by manufacturer for floor tile installation and seaming method indicated.
	1. Engage an installer who employs workers for this Project who are trained or certified by floor tile manufacturer for installation techniques required.

	B. Fire-Test-Response Characteristics:  Provide products with the following fire-test-response characteristics as determined by testing identical products per test method indicated below by a testing and inspecting agency acceptable to authorities hav...
	1. Critical Radiant Flux:  0.45 W/sq. cm or greater when tested per ASTM E 648.
	2. Smoke Density:  Maximum specific optical density of 450 or less when tested per ASTM E 662.

	C. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockups for flooring including resilient base and accessories.
	a. Size:  Minimum 100 sq. ft. (9.3 sq. m) for each type, color, and pattern in locations directed by Architect.

	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store flooring and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F (10 deg C) or more than 90 deg F (32 deg C).  Store floor ...

	1.8 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F (21 deg C) or more than 95 deg F (35 deg C) in spaces to receive floor tile during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 deg C).
	C. Close spaces to traffic during flooring installation.
	D. Close spaces to traffic for 48 hours after flooring installation.
	E. Install flooring after other finishing operations, including painting, have been completed.
	F. Do not install resilient flooring over concrete slabs until they are sufficiently cured and dry to achieve a bond with the adhesive in accordance with the manufacturer’s recommended bond and moisture tests.

	1.9 EXTRA MATERIALS
	A. Furnish extra material described below, before installation begins, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Luxury Vinyl Tile: Full size units equal to 10 percent of amount installed for each type indicated but not less than 100 square feet.



	PART 2 -  PRODUCTS
	2.1 RESILIENT VINYL TILE.
	A. Vinyl Composition Floor Tile:  Products complying with ASTM F 1066.
	B. Luxury Vinyl Tile (LVT):  Provide vinyl composition floor tile (Composition 1, non-asbestos) complying with the following Available Products; MANNINGTON or approved equal.
	1. Pattern:  STRAND, STRUCTURE, GROOVE
	2. Color: PER DRAWINGS
	3. Class: Class 3 (through-pattern tile).
	4. Wearing Surface:  Smooth.
	5. Thickness:
	6. Size:  PER DRAWINGS


	2.2 RESILIENT SHEET FLOORING.
	A. Sheet Flooring:  Products complying with ASTM F 2034.
	B. Linoleum Sheet Flooring:  Provide vinyl composition floor tile (Composition 1, non-asbestos) complying with the following Available Products; Forbo Marmoleum or approved equal.
	1. Pattern:  Piano
	2. Color: PER DRAWINGS
	3. Class: Class 1 (through-pattern).
	4. Wearing Surface:  Smooth.
	5. Thickness:
	6. Size:  PER DRAWINGS


	2.3 RUBBER TILE FLOORING
	A. Resilient rubber athletic flooring.
	B. Basis of Design:  Subject to compliance with requirements, provide the product indicated on drawings or comparable product to the following:
	1. “Aspire” by PLAE:
	a. Material: Virgin EPDM rubber and recycled SBR rubber.
	b. Composition:  Consists of three layers: EPDM rubber wear layer, dense SBR rubber shock absorption layer and footed SBR rubber base layer. Wear layer provides aesthetic slip resistance surface for maximum safety. SBR layer provide shock absorption a...
	c. Surface:  Hammered
	d. Back of Tile:  Double-sanded smooth
	e. Tile Size: 2x2
	f. Thickness:  1inch
	g. Color: See drawings

	2. Source Quality: Obtain recycled rubber resilient flooring materials from a single manufacturer.


	2.4 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.
	C. Edge Strips:  Provide resilient transition and/or reducer strips to match flooring, as required to accommodate changes in floor heights and/or materials.
	D. Adhesives for Solid Vinyl Tile: As recommended by manufacturer to meet site conditions.
	1. Basis of design:
	a. Tarkett 800 Pressure Sensitive Adhesive
	b. Tarkett 940 Two-Part Polyurethane Adhesive
	c. Tarkett 120 SpraySmart Adhesive (up to 7 pounds moisture \ 85% relative humidity and less than 11 pH)


	E. Adhesives for Solid Sheet Flooring: As recommended by manufacturer to meet site conditions.
	1. Basis of design:
	a. Forbo L885
	b. Forbo Sustain 1195
	c. Forbo Sustain 1299
	d. Forbo Sustain 100
	e. Forbo 660


	F. Floor Polish:  Provide protective, liquid floor-polish products recommended by floor tile manufacturer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	1. Verify that finishes of substrates comply with tolerances and other requirements specified in other Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might interfere with adhesion of floor tile.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates:  Prepare according to manufacturer’s written instructions to ensure adhesion of resilient flooring.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor tile manufacturer.  Do not use solvents.
	3. Alkalinity and Adhesion Testing:  Perform tests recommended by floor tile manufacturer.  Proceed with installation only after substrate alkalinity falls within range on pH scale recommended by manufacturer in writing, but not less than 5 or more th...
	4. Moisture Testing:  Proceed with installation only after substrates pass testing according to floor tile manufacturer's written recommendations, but not less stringent than the following:
	a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 5 lb of water/1000 sq. ft. in 24 hours.
	b. Perform relative humidity test using in situ probes according to ASTM F 2170.  Proceed with installation only after substrates have a maximum 75 percent relative humidity level.


	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	D. For wood subfloors, verify the following:
	1. Underlayment over subfloor complies with requirements specified in Division 6 Section "Rough Carpentry."
	2. Underlayment surface is free of irregularities and substances that may interfere with adhesive bond, show through surface, or stain flooring.

	E. Floor covering shall not be installed over expansion joints.
	F. Do not install floor tiles until they are the same temperature as the space where they are to be installed.
	1. At least 48 hours in advance of installation, move resilient floor tile and installation materials into spaces where they will be installed.

	G. Do not proceed with installation until unsatisfactory conditions have been corrected.
	H. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient floor tile.

	3.3 FLOOR TILE INSTALLATION
	A. Comply with manufacturer's written instructions for installing floor tile.
	B. Lay out floor tiles from center marks established with principal walls, discounting minor offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal less than one-half tile at perimeter.
	1. Lay tiles in pattern indicated.

	C. Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed tiles.
	1. Lay tiles with grain running in one direction in pattern of colors and sizes indicated.

	D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door frames.
	E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  Extend floor tiles to center of door openings.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent marking device.
	G. Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers, and similar items in finished floor areas.  Maintain overall continuity of color and pattern between pieces of tile installed on covers and adjoining...
	H. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surfa...

	3.4 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting floor tile.
	B. Perform the following operations immediately after completing floor tile installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	C. Protect floor tile from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Floor Polish, in areas specified:  Remove soil, adhesive, and blemishes from floor tile surfaces before applying liquid floor polish.
	1. Apply two coat(s).

	E. Cover floor tile until Substantial Completion.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.




	09 67 23 - RESINOUS FLOORING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Definitions:  Resinous flooring includes penetrating, moisture tolerant, two-component epoxy primer, a high performance, three-component mortar consisting of epoxy resin, curing agent and selected, graded aggregates blended with inorganic pigments,...
	B. Related Work
	1. Division 3 Self Leveling Toppings
	2. Division 7 Section Joint Sealers


	1.3 SUBMITTALS
	A. Product Data:  Submit manufacturer's technical data, installation instructions, and general recommendations for each resinous flooring material required.  Include certification indicating compliance of materials with requirements.
	B. Samples:  Submit, for verification purposes, 4-inch square samples of each type of resinous flooring required, applied to a rigid backing, in color and finish indicated.
	1. For initial selection of colors and finishes, submit manufacturer's color charts showing full range of colors and finishes available.


	1.4 QUALITY ASSURANCE
	A. Single Source Responsibility:  Obtain primary resinous flooring materials including primers, resins, hardening agents, finish or sealing coats from a single manufacturer with not less than ten years of successful experience in manufacturing and ins...
	B. Pre-Installation Conference
	1. General contractor shall arrange a meeting not less than thirty days prior to starting work.
	2. Attendance
	a. General Contractor
	b. Architect/Owner's Representative
	c. Manufacturer/Installer's Representative


	C. ISO 9002:  All materials, including primers, resins, curing agents, finish coats, aggregates and sealants are manufactured and tested under an ISO 9002 registered quality system.

	1.5 DELIVERY, STORAGE AND HANDLING
	A. Material shall be delivered to job site and checked by flooring contractor for completeness and shipping damage prior to job start.
	B. All materials used shall be factory pre-weighed and pre-packaged in single, easy to manage batches to eliminate on site mixing errors.  No on site weighing or volumetric measurements allowed.
	C. Material shall be stored in a dry, enclosed area protected from exposure to moisture.  Temperature of storage area shall be maintained between 60 and 85 F/16 and 30 C.

	1.6 PROJECT CONDITIONS
	A. Concrete substrate shall be properly cured for a minimum of 30 days.  A vapor barrier must be present for concrete subfloors on or below grade, or as indicated based on manufacturer’s requirements and slab moisture content. Otherwise, an osmotic pr...
	B. Utilities, including electric, water, heat (air temperature between 60 and 85 F/16 and 30 C) and finished lighting to be supplied by General Contractor.
	C. Job area to be free of other trades during, and for a period of 24 hours, after floor installation.
	D. Protection of finished floor from damage by subsequent trades shall be the responsibility of the General Contractor.

	1.7 WARRANTY
	A. Manufacturer shall furnish a single, written warranty covering both material and workmanship for a period of one (1) full year from date of installation.


	PART 2 -  PRODUCTS
	2.1 COLORS
	A. Colors:  Per finish schedule

	2.2 EPOXY FLOORING & BASE
	A. Basis of Design: Dur-A-Flex, Inc., 95 Goodwin Street, East Hartford, CT 06108, Phone: (860) 528-9838, Fax: (860) 528-2802 Or Approved Equal
	B. System Materials:
	C. Patch Materials
	D. PRODUCT REQUIREMNTS:
	1. Physical Properties:  Provide flooring system in which physical properties of topping including aggregate, when tested in accordance with standards or procedures referenced below, are as follows:


	2.3 JOINT SEALANT MATERIALS
	A. Type produced by manufacturer of resinous flooring system for type of service and joint condition indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Substrate:  Concrete preparation shall be by mechanical means and include use of a scabbler, scarifier or shot blast machine for removal of bond inhibiting materials such as curing compounds or laitance.

	3.2 APPLICATION
	A. General:  Apply each component of resinous flooring system in compliance with manufacturer's directions to produce a uniform monolithic wearing surface of thickness indicated, uninterrupted except at divider strips, sawn joints or other types of jo...
	B. Primer:  Mix and apply primer over properly prepared substrate with strict adherence to manufacturer's installation procedures and coverage rates.  Coordinate timing of primer application with application of troweled mortar to ensure optimum adhesi...
	C. Troweled Mortar:  Mix mortar material according to manufacturer's recommended procedures.  Uniformly spread mortar over substrate using manufacturer's specially designed screed box adjusted to manufacturer's recommended height.  Hand trowel apply m...
	D. Coating/Texture:  Remove any surface imperfections by lightly abrading and vacuuming the floor surface.  Mix coating and texture according to manufacturer's recommended procedures. Squeegee apply and backroll textured coating with strict adherence ...

	3.3 FIELD QUALITY CONTROL
	A. The right is reserved to invoke the following material testing procedure at any time, and any number of times during period of flooring application.
	B. The Owner will engage service of an independent testing laboratory to sample materials being used on the job site. Samples of material will be taken, identified and sealed, and certified in presence of Contractor.
	C. Testing laboratory will perform tests for any of characteristics specified, using applicable testing procedures referenced herein, or if none referenced, in manufacturer's product data.
	D. If test results show materials being used do not comply with specified requirements, Contractor may be directed by Owner to stop work; remove non-complying materials; pay for testing;  reapply flooring materials to properly prepared surfaces which ...

	3.4 CURING, PROTECTION AND CLEANING
	A. Cure resinous flooring materials in compliance with manufacturer's directions, taking care to prevent contamination during stages of application and prior to completion of curing process.  Close area of application for a minimum of 24 hours.
	B. Protect resinous flooring materials from damage and wear during construction operation.  Where temporary covering is required for this purpose, comply with manufacturer's recommendations for protective materials and method of application.  General ...
	C. Cleaning:  Remove temporary covering and clean resinous flooring just prior to final inspection.  Use cleaning materials and procedures recommended by resinous flooring manufacturer.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Division 01.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	09 68 13 - TILE CARPETING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  carpet tile for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the like necessar...
	1. Modular, tufted carpet tile.

	B. Related Requirements:
	1. Division 03: “Self-Leveling Toppings”
	2. Division 09: "Resilient Base and Accessories", "Resilient Tile Flooring" for resilient wall base and accessories installed with carpet tile.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to carpet tile installation including, but not limited to, the following:
	a. Review delivery, storage, and handling procedures.
	b. Review ambient conditions and ventilation procedures.
	c. Review subfloor preparation procedures.



	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include manufacturer's written data on physical characteristics, durability, and fade resistance.
	2. Include installation recommendations for each type of substrate.

	B. Shop Drawings:  Show the following:
	1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations where cutouts are required in carpet tiles.
	2. Carpet tile type, color, and dye lot.
	3. Type of subfloor.
	4. Type of installation.
	5. Pattern of installation.
	6. Pattern type, location, and direction.
	7. Pile direction.
	8. Type, color, and location of insets and borders.
	9. Type, color, and location of edge, transition, and other accessory strips.
	10. Transition details to other flooring materials.

	C. Samples:  For each of the following products and for each color and texture required.  Label each Sample with manufacturer's name, material description, color, pattern, and designation indicated on Drawings and in schedules.
	1. Carpet Tile:  Full-size Sample.
	2. Exposed Edge, Transition, and Other Accessory Stripping:  12-inch- (300-mm-) long Samples.

	D. Product Schedule:  For carpet tile.  Use same designations indicated on Drawings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Test Reports:  For carpet tile, for tests performed by a qualified testing agency.
	C. Sample Warranty:  For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For carpet tiles to include in maintenance manuals.  Include the following:
	1. Methods for maintaining carpet tile, including cleaning and stain-removal products and procedures and manufacturer's recommended maintenance schedule.
	2. Precautions for cleaning materials and methods that could be detrimental to carpet tile.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. No extra material to be purchased for purpose of attic stock.  All left over material from construction to constitute attic stock – store, maintain and protect accordingly. Package with protective covering for storage and identified with labels des...

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who is certified by the International Certified Floorcovering Installers Association at the Master II certification level.
	B. Fire-Test-Response Ratings:  Where indicated, provide carpet tile identical to those of assemblies tested for fire response according to NFPA 253 by a qualified testing agency.
	C. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	1. Build mockups at locations and in sizes shown on Drawings.
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Comply with CRI 104.

	1.10 FIELD CONDITIONS
	A. Comply with CRI 104 for temperature, humidity, and ventilation limitations.
	B. Environmental Limitations:  Do not deliver or install carpet tiles until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and ambient temperature and humidity conditions are maintained at occupancy levels during the rem...
	C. Do not install carpet tiles over concrete slabs until slabs have cured and are sufficiently dry to bond with adhesive and concrete slabs have pH range recommended by carpet tile manufacturer.
	D. Where demountable partitions or other items are indicated for installation on top of carpet tiles, install carpet tiles before installing these items.

	1.11 WARRANTY
	A. Special Warranty for Carpet Tiles:  Manufacturer agrees to repair or replace components of carpet tile installation that fail in materials or workmanship within specified warranty period.
	1. Warranty does not include deterioration or failure of carpet tile due to unusual traffic, failure of substrate, vandalism, or abuse.
	2. Failures include, but are not limited to, more than 10 percent edge raveling, snags, runs, dimensional stability, excess static discharge, loss of tuft bind strength, loss of face fiber, and delamination.
	3. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 CARPET TILE
	A. All carpet tile products to be Class A rated.
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide:
	1. Mohawk Group, Bigelow “Color Balance” Modular tile.
	2. Color:  As per schedule on drawings
	3. Pattern:  Match Architect's samples.
	4. Construction: Tufted
	5. Surface Texture: Textured pattern loop
	6. Gauge: 1/2 (47.00 rows per 10 cm)
	7. Dye Method: Solution Dyed
	8. Fiber Type:  Nylon
	9. Backing System:  Ecoflex NXT
	10. Size:  12 inches by 36 inches
	11. Installation: Half-Lap
	12. Soil Release Technology
	13. Performance Characteristics:  Foot Traffic Recommendation TARR: Heavy


	2.2 INSTALLATION ACCESSORIES
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, hydraulic-cement-based formulation provided or recommended by carpet tile manufacturer.
	B. Adhesives:  Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to suit products and subfloor conditions indicated, that complies with flammability requirements for installed carpet tile and is recommended by carpet tile manufac...
	1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. Metal Edge/Transition Strips:  Extruded aluminum with satin finish of profile and width shown, of height required to protect exposed edge of carpet, and of maximum lengths to minimize running joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for maximum moisture content, alkalinity range, installation tolerances, and other conditions affecting carpet tile performance.  Examine carpet til...
	B. Concrete Subfloors:  Verify that concrete slabs comply with ASTM F 710 and the following:
	1. Slab substrates are dry and free of curing compounds, sealers, hardeners, and other materials that may interfere with adhesive bond.  Determine adhesion and dryness characteristics by performing bond and moisture tests recommended by carpet tile ma...
	2. Subfloor finishes comply with requirements specified in Section 033000 "Cast-in-Place Concrete" for slabs receiving carpet tile.
	3. Subfloors are free of cracks, ridges, depressions, scale, and foreign deposits.

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. General:  Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation," and with carpet tile manufacturer's written installation instructions for preparing substrates indicated to receive carpet tile installation.
	B. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill cracks, holes, depressions, and protrusions in substrates.  Fill or level cracks, holes and depressions 1/8 inch (3 mm) wide or wider and prot...
	C. Remove coatings, including curing compounds, and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, without using solvents.  Use mechanical methods recommended in writing by carpet tile manufacturer.
	D. Broom and vacuum clean substrates to be covered immediately before installing carpet tile.

	3.3 INSTALLATION
	A. General:  Comply with CRI 104, Section 14, "Carpet Modules," and with carpet tile manufacturer's written installation instructions.
	B. Installation Method:  As recommended in writing by carpet tile manufacturer.
	C. Maintain dye lot integrity.  Do not mix dye lots in same area.
	D. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings.  Bind or seal cut edges as recommended by carpet tile manufacturer.
	E. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, removable flanges, alcoves, and similar openings.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on finish flooring as marked on subfloor.  Use nonpermanent, nonstaining marking device.
	G. Install pattern parallel to walls and borders.

	3.4 CLEANING AND PROTECTION
	A. Perform the following operations immediately after installing carpet tile:
	1. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner recommended by carpet tile manufacturer.
	2. Remove yarns that protrude from carpet tile surface.
	3. Vacuum carpet tile using commercial machine with face-beater element.

	B. Perform the following operations for existing carpet tile:
	1. Vacuum carpet tile using commercial machine with face-beater element.
	2. Remove stains and spots using cleaners as recommended by the carpet tile manufacturer.

	C. Protect installed carpet tile to comply with CRI 104, Section 16, "Protecting Indoor Installations."
	D. Protect carpet tile against damage from construction operations and placement of equipment and fixtures during the remainder of construction period.  Use protection methods indicated or recommended in writing by carpet tile manufacturer.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	09 84 33 FL - SOUND-ABSORBING WALL UNITS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes shop-fabricated, fabric-wrapped panel units tested for acoustical performance, including:
	1. Custom fabricated acoustical wall panels.


	1.3 REFERENCES
	A. ASTM International
	1. ASTM C423 Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.
	2. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials.
	3. ASTM E795 Standard Practices for Mounting Test Specimens During Sound Absorption Tests.


	1.4 DEFINITIONS
	A. NRC:  Noise Reduction Coefficient.
	B. SAA:  Sound Absorption Average.

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of fabric facing, panel edge, core material, and mounting indicated.
	B. Sustainable Submittals:
	1. Product Data:  For products having recycled content, documentation indicating percentages by weight of postconsumer and preconsumer recycled content.  Include statement indicating cost for each product having recycled content.
	2. Product Data:  For composite wood products used in sound-absorbing wall units, documentation indicating that product contains no urea formaldehyde.
	3. Laboratory Test Reports:  For installation adhesives, composite wood products and sound-absorbing wall units, documentation indicating that products comply with the testing and product requirements of the California Department of Health Services' "...

	C. Shop Drawings:  For sound-absorbing wall and ceiling units.  Include mounting devices and details; details at panel head, base, joints, and corners; and details at ceiling, floor base, and wall intersections.  Indicate panel edge and core materials.
	1. Include elevations showing panel sizes and direction of fabric weave and pattern matching.

	D. Samples for Initial Selection:  For each type of fabric facing from sound-absorbing wall unit manufacturer's full range.
	E. Samples for Verification:  For the following products, prepared on Samples of size indicated below:
	1. Fabric:  Full-width by approximately 36-inch- (900-mm-) long Sample, but not smaller than required to show complete pattern repeat, from dye lot to be used for the Work, and with specified treatments applied.  Mark top and face of fabric.
	2. Panel Edge:  12-inch- (300-mm-) long Sample(s) showing each edge profile, corner, and finish.
	3. Core Material:  12-inch- (300-mm-) square Sample at corner.
	4. Mounting Devices:  Full-size Samples.
	5. Assembled Panels:  Approximately 36 by 36 inches (900 by 900 mm), including joints and mounting methods.


	1.6 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Elevations and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Electrical outlets, switches, and thermostats.
	2. Items penetrating or covered by sound-absorbing wall units including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Alarms.
	e. Sprinklers.
	f. Access panels.

	3. Show operation of hinged and sliding components covered by or adjacent to sound-absorbing wall units.

	B. Product Certificates:  For each type of sound-absorbing wall unit, from manufacturer.
	A. Test Reports: Certified test reports showing compliance with specified performance requirements.
	1. Standard Systems: Submit certified copies of previous test reports substantiating performance of system in lieu of retesting

	B. Warranty:  Sample of special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For sound-absorbing wall units to include in maintenance manuals.  Include fabric manufacturers' written cleaning and stain-removal recommendations.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials from same production run that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fabric:  For each fabric, color, and pattern installed, provide length equal to 10 percent of amount installed, but no fewer than 10 yards (9 m) quantity.
	2. Mounting Devices:  Full-size units equal to 5 percent of amount installed, but no fewer than five devices, including unopened adhesives.


	1.9 QUALITY ASSURANCE
	A. Source Limitations:  Obtain sound-absorbing wall and ceiling units from single source from single manufacturer.
	B. Fire-Test-Response Characteristics:  Provide sound-absorbing wall units meeting the following as determined by testing identical products by UL or another testing and inspecting agency acceptable to authorities having jurisdiction:
	1. Surface-Burning Characteristics:  As determined by testing per ASTM E 84.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  250 Maximum..

	2. Fire Growth Contribution:  Meeting acceptance criteria of local code and authorities having jurisdiction when tested according to NFPA 265 or NFPA 286.

	C. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials, fabrication, and installation.
	1. Build mockup of typical wall area as directed by Architect.  Include intersection of wall and ceiling, corners, and perimeters.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.

	D. Preinstallation Conference:  Conduct conference at Project site.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Comply with fabric and sound-absorbing wall unit manufacturers' written instructions for minimum and maximum temperature and humidity requirements for shipment, storage, and handling.
	B. Deliver materials and units in unopened bundles and store in a temperature-controlled dry place with adequate air circulation.

	1.11 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install sound-absorbing wall units until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work at and above ceilings is complete, and ambient temperature and humidity conditions are ma...
	B. Lighting:  Do not install sound-absorbing wall units until a lighting level of not less than 80 fc (538 lux) minimum is provided on surfaces to receive the units.
	C. Air-Quality Limitations:  Protect sound-absorbing wall units from exposure to airborne odors, such as tobacco smoke, and install units under conditions free from odor contamination of ambient air.
	D. Field Measurements:  Verify locations of sound-absorbing wall units and actual dimensions of openings and penetrations by field measurements before fabrication.
	E. Wall & Ceiling Conditions
	1. The wall surface should be clean, dry, structurally sound, and free of mildew, grease, dust, or other stains.
	2. Remove any existing wallcovering and adhesive.
	3. Plaster and masonry wall surfaces should not exceed 5.5% moisture when measured by a BD-8 Delmhorst moisture meter.  Gypsum board wall surfaces should not exceed 16% moisture.
	4. Room humidity should not exceed 90%.
	5. Wall surfaces should be primed with a quality wallcovering primer as approved by manufacturer.  Wall surfaces with significant color variation should be primed with a good quality pigmented wallcovering primer.
	6. New plaster should age 60-90 days before painting or installing wallcovering


	1.12 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of sound-absorbing wall units that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to the following:
	a. Acoustical performance.
	b. Fabric sagging, distorting, or releasing from panel edge.
	c. Warping of core.

	2. Warranty Period:  Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 SOUND-ABSORBING WALL UNITS
	A. General Requirements for Sound-Absorbing Wall Units:  Units shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Source...
	B. Sound-Absorbing Wall Panel:  Manufacturer's custom panel construction consisting of facing material laminated to front face, edges, and back edge border of core, stretched over front face of edge-framed core and bonded or attached to edges and back...
	1. Basis-of-Design Product:  Acoufelt “Fracture”, or comparable product by one of the following:
	a. Acoustical Panel Systems (APS, Inc.).
	b. Acoustical Solutions, Inc.
	c. Armstrong World Industries.
	d. Kinetics Noise Control, Inc.
	e. Proudfoot Company, Inc. (The).
	f. Sound Concepts Canada, Inc.
	g. Sound Management Group LLC.
	h. Tectum Inc.
	i. Filzfelt
	j. Wall Technology, Inc.; an Owens Corning company.

	2. Mounting Accessories:  None, adhered to substrate.
	3. Constructed: 100% Polyester
	4. Thickness: 1/2 in
	5. Size: SEE DRAWINGS
	6. Edge Detail: Square
	7. Sound Absorption (ASTM C423): Noise Reduction Coefficient as follows:
	a. 0.45, SAA – 0.21, minimum.

	8.       Colors: Provide color selection from manufacturer’s standard to architect. Specified 3 color selection.


	2.2 MATERIALS
	A. Core Materials:  Manufacturer's standard.
	1. Impact-Resistant, acoustically transparent, Copolymer Sheet for Face Layer:  1/16- to 1/8-inch- (1.6- to 3.2-mm-) thick layer of perforated, noncombustible, copolymer sheet laminated to face of core.

	B. Facing Material Fabric from same dye lot; color and pattern as indicated on Drawings.
	1. Manufacturer:
	2. Product Line/Pattern:
	3. Pattern Repeat
	4. Style Number
	5. Color
	6. Fiber Content
	7. Width
	8. Source:
	9. Applied Treatments:  Stain resistance.

	C. Mounting Devices:  Concealed on back of unit, recommended by manufacturer to support weight of unit, and as follows:
	1. Splines:  Manufacturer's standard concealed metal or plastic splines that engage the kerfed edges of the unit, with other moldings and trim for interior corners, exterior corners, and exposed edges, with factory-applied finish on exposed items.
	2. Adhesives:  As recommended by sound-absorbing wall unit manufacturer and with a VOC content of 70 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Adhesives:  As recommended by sound-absorbing wall unit manufacturer and that comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Va...
	4. Metal Clips or Bar Hangers:  Manufacturer's standard two-part metal "Z" clips, with one part of each clip mechanically attached to back of unit and the other part to substrate, designed to permit unit removal.


	2.3 FABRICATION
	A. General:  Use manufacturer's standard construction except as otherwise indicated; with facing material applied to face, edges, and back border of dimensionally stable core; and with rigid edges to reinforce panel perimeter against warpage and damage.
	B. Core-Face Layer:  Evenly stretched over core face and edges and securely attached to core; free from puckers, ripples, wrinkles, or sags.
	C. Facing Material:  Apply fabric facing fully covering visible surfaces of unit; with material stretched straight, on the grain, tight, square, and free from puckers, ripples, wrinkles, sags, blisters, seams, adhesive, or other visible distortions or...
	D. Dimensional Tolerances of Finished Units:  Plus or minus 1/16 inch (1.6 mm) for the following:
	1. Thickness.
	2. Edge straightness.
	3. Overall length and width.
	4. Squareness from corner to corner.
	5. Chords, radii, and diameters.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fabric, fabricated units, substrates, areas, and conditions, for compliance with requirements, installation tolerances, and other conditions affecting performance of sound-absorbing wall units.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install sound-absorbing wall units in locations indicated with vertical surfaces and edges plumb, top edges level and in alignment with other units, faces flush, and scribed to fit adjoining work accurately at borders and at penetrations.
	B. Comply with sound-absorbing wall unit manufacturer's written instructions for installation of units using type of mounting devices indicated.  Mount units securely to supporting substrate.
	C. Align and level fabric pattern and grain among adjacent units.

	3.3 INSTALLATION TOLERANCES
	A. Variation from Plumb and Level:  Plus or minus 1/16 inch (1.6 mm).
	B. Variation of Panel Joints from Hairline:  Not more than 1/16 inch (1.6 mm) wide.

	3.4 CLEANING
	A. Clip loose threads; remove pills and extraneous materials.
	B. Clean panels on completion of installation to remove dust and other foreign materials according to manufacturer's written instructions.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Division 01.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	09 91 00 - PAINTING-
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  surface preparation and the application of paint systems for the project.  The work performed under this Section consists of the provision of all plant, materia...
	1. Concrete.
	2. Concrete masonry units (CMU).
	3. Steel.
	4. Cast iron.
	5. Galvanized metal.
	6. Aluminum (not anodized or otherwise coated).
	7. Wood.
	8. Gypsum board.
	9. Plaster.
	10. Spray-textured ceilings.
	11. ASJ insulation covering.

	B. Related Requirements:
	1. Division 05 "Structural Steel Framing" for shop priming of metal substrates with primers specified in this Section.


	1.3 DEFINITIONS
	A. Gloss Level 1 G! Matte or Flat Finish:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level G2 Velvet Finish:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level G3 Eggshell Finish:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	D. Gloss Level G4 Satin Finish:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	E. Gloss Level G5 Semi-Gloss Finish:  35 to 70 units at 60 degrees, according to ASTM D 523.
	F. Gloss Level G6 Gloss Finish:  70 to 85 units at 60 degrees, according to ASTM D 523.
	G. Gloss Level G7 High-Gloss Finish:  More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples for Initial Selection:  For each type of topcoat product.
	C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 8 inches square.
	2. Step coats on Samples to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	D. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the proposed product highlighted.
	3. VOC content.


	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. No extra material to be purchased for purpose of attic stock.  All left over material from construction to constitute attic stock – store, maintain and protect accordingly. Package with protective covering for storage and identified with labels des...

	1.6 QUALITY ASSURANCE
	A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Architect will select one surface to represent surfaces and conditions for application of each paint system specified in Part 3.
	a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m).
	b. Other Items:  Architect will designate items or areas required.

	2. Final approval of color selections will be based on mockups.
	a. If preliminary color selections are not approved, apply additional mockups of additional colors selected by Architect at no added cost to Owner.

	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F (7 deg C).
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.8 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F (10 and 35 deg C).
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Akzo Nobel
	2. Benjamin Moore & Co.
	3. ICI Paints.
	4. Kelly-Moore Paints.
	5. Mastercoating technologies – Zolatone
	6. PPG Architectural Finishes, Inc.
	7. Sherwin-Williams Company (The)
	8. Insl-X


	2.2 PAINT, GENERAL
	A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed in its "MPI Approved Products List."
	B. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for interior paints and coatings applied at Project site, the following VOC limits, exclusive of colorants added to a tint base, when calculated according t...
	1. Flat Paints and Coatings:  50 g/L.
	2. Nonflat Paints and Coatings:  150 g/L.
	3. Dry-Fog Coatings:  400 g/L.
	4. Primers, Sealers, and Undercoaters:  200 g/L.
	5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L.
	6. Zinc-Rich Industrial Maintenance Primers:  340 g/L.
	7. Pretreatment Wash Primers:  420 g/L.
	8. Floor Coatings:  100 g/L.
	9. Shellacs, Clear:  730 g/L.
	10. Shellacs, Pigmented:  550 g/L.

	D. Colors:  As indicated in a finish schedule.

	2.3 BLOCK FILLERS
	A. Block Filler, Latex, Interior/Exterior:  MPI #4.
	1. Glidden Professional – Concrete Coatings Block Filler Interior / Exterior Primer.
	2. Akzo Nobel.
	3. Sherwin Williams – Preprite – Interior / Exterior Block filler.


	2.4 PRIMERS/SEALERS
	A. Primer Sealer, Latex, Interior:  MPI #50.
	1. Product by one of the approved manufacturers found in the MPI list.

	B. Primer, Alkali Resistant, Water Based:  MPI #3.
	1. Product by one of the approved manufacturers found in the MPI list.

	C. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149.
	1. Product by one of the approved manufacturers found in the MPI list.

	D. Primer, Latex, for Interior Wood:  MPI #39.
	1. Product by one of the approved manufacturers found in the MPI list.

	E. Primer Sealer, Alkyd, Interior:  MPI #45.
	1. Product by one of the approved manufacturers found in the MPI list.

	F. Primer Sealer, Alkyd, Interior:  MPI #69 (Gymnasium Ceiling).
	1. Product by one of the approved manufacturers found in the MPI list.

	G. Primer, Bonding, Water Based:  MPI #17.
	1. Product by one of the approved manufacturers found in the MPI list.

	H. Primer, Bonding, Solvent Based:  MPI #69.
	1. Product by one of the approved manufacturers found in the MPI list.

	I. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint systems indicated.

	2.5 METAL PRIMERS
	A. Primer, Rust-Inhibitive, Water Based:  MPI #107.
	1. Product by one of the approved manufacturers found in the MPI list.

	B. Primer, Alkyd, Anti-Corrosive, for Metal:  MPI #79.
	1. Product by one of the approved manufacturers found in the MPI list.

	C. Primer, Alkyd, Quick Dry, for Metal:  MPI #76.
	1. Product by one of the approved manufacturers found in the MPI list.

	D. Primer, Galvanized, Water Based:  MPI #134.
	1. Product by one of the approved manufacturers found in the MPI list.

	E. Primer, Vinyl Wash:  MPI #80.
	1. Product by one of the approved manufacturers found in the MPI list.

	F. Primer, Quick Dry, for Aluminum:  MPI #95.
	1. Product by one of the approved manufacturers found in the MPI list.


	2.6 WATER-BASED PAINTS
	A. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):  MPI #143.
	1. Product by one of the approved manufacturers found in the MPI list.

	B. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 2):  MPI #144.
	1. Product by one of the approved manufacturers found in the MPI list.

	C. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145.
	1. Product by one of the approved manufacturers found in the MPI list.

	D. Latex, Interior, Institutional Low Odor/VOC, Semi-Gloss (Gloss Level 5):  MPI #147.
	1. Product by one of the approved manufacturers found in the MPI list.

	E. Acrylic, Interior, Institutional Low Odor/VOC, Multicolor MPI # 112.
	1. Product by one of the approved manufacturers found in the MPI list.

	F. Light Industrial Coating, Exterior, Water Based, Semi-Gloss (Gloss Level 5):  MPI #163.
	1. Product by one of the approved manufacturers found in the MPI list.


	2.7 SOLVENT-BASED PAINTS
	A. Alkyd, Interior, (Gloss Level 3):  MPI #51.
	1. Product by one of the approved manufacturers found in the MPI list.

	B. Alkyd, Interior, (Flat) Spray Applied Dry Fall : MPI #118 (Gymnasium Ceiling)
	C. Alkyd, Interior, Semi-Gloss (Gloss Level 5):  MPI #47.
	1. Product by one of the approved manufacturers found in the MPI list.

	D. Alkyd, Quick Dry, Semi-Gloss (Gloss Level 5): MPI #81.
	1. Product by one of the approved manufacturers found in the MPI list.


	2.8 DRY FOG/FALL COATINGS
	A. Interior Alkyd Dry Fog/Fall:  MPI #118.
	1. Basis-of-Design Product:  Coronado Paint; Superkote 5000Alkyd Dryfall 105-1/131-1 or equal.
	2. VOC Content:  E Range of E2.


	2.9 FLOOR COATINGS
	A. Sealer, Water Based, for Concrete Floors:  MPI #99.
	1. Product by one of the approved manufacturers found in the MPI list.


	2.10 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure:
	1. Owner will engage the services of a qualified testing agency to sample paint materials.  Contractor will be notified in advance and may be present when samples are taken.  If paint materials have already been delivered to Project site, samples may ...
	2. Testing agency will perform tests for compliance with product requirements.
	3. Owner may direct Contractor to stop applying coatings if test results show materials being used do not comply with product requirements.  Contractor shall remove noncomplying paint materials from Project site, pay for testing, and repaint surfaces ...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Concrete:  12 percent.
	2. Masonry (Clay and CMU):  12 percent.
	3. Wood:  15 percent.
	4. Gypsum Board:  12 percent.
	5. Plaster:  12 percent.

	C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	D. Plaster Substrates:  Verify that plaster is fully cured.
	E. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparat...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed.  Remove surface-applied protection if any.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.

	D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods recommended in writing by paint manufacturer but not less than the following:
	1. SSPC-SP 2, "Hand Tool Cleaning."
	2. SSPC-SP 3, "Power Tool Cleaning."
	3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."
	4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

	F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	H. Aluminum Substrates:  Remove loose surface oxidation.
	I. Wood Substrates:
	1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
	2. Sand surfaces that will be exposed to view, and dust off.
	3. Prime edges, ends, faces, undersides, and backsides of wood.
	4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler.  Sand smooth when dried.

	J. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material that might impair bond of paints to substrates.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied.  Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish ...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:
	1. Paint the following work where exposed in equipment rooms:
	a. Equipment, including panelboards and switch gear.
	b. Uninsulated metal piping.
	c. Uninsulated plastic piping.
	d. Pipe hangers and supports.
	e. Metal conduit.
	f. Plastic conduit.
	g. Tanks that do not have factory-applied final finishes.
	h. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.

	2. Paint the following work where exposed in occupied spaces:
	a. Equipment, including panelboards.
	b. Uninsulated metal piping.
	c. Uninsulated plastic piping.
	d. Pipe hangers and supports.
	e. Metal conduit.
	f. Plastic conduit.
	g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.
	h. Other items as directed by Architect.

	3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are visible from occupied spaces.
	4. Do not paint in mechanical rooms except as noted in 3.3.E.1.


	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 PAINTING SCHEDULE
	A. Concrete Substrates, Nontraffic Surfaces:
	1. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.


	B. Concrete Substrates, Traffic Surfaces:
	1. Water-Based Clear Sealer System:
	a. First coat:  Sealer, solvent based, for concrete floors, MPI #99.
	b. Topcoat:  Sealer, solvent based, for concrete floors, MPI #104.


	C. CMU Substrates:
	1. Institutional Low-Odor/VOC Latex System:
	a. Block Filler:  Block filler, latex, interior/exterior, MPI #4.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.


	D. Steel Substrates:
	1. Quick-Drying Enamel System:
	a. Prime Coat:  Primer, alkyd, quick dry, for metal, MPI #76.
	b. Intermediate Coat:  Alkyd, quick dry, matching topcoat.
	c. Topcoat:  Alkyd, quick dry, semi-gloss (Gloss Level 5), MPI #81.


	E. Galvanized-Metal Substrates:
	1. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer, galvanized, water based, MPI #134.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.


	F. Aluminum (Not Anodized or Otherwise Coated) Substrates:
	1. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer, quick dry, for aluminum, MPI #95.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.


	G. Wood Substrates:  Including wood trim, architectural woodwork, doors, wood-based panel products.
	1. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer, latex, for interior wood, MPI #39.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.


	H. Fiberglass and Plastic Substrates:
	1. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer, bonding, water based, MPI #17.
	b. Prime Coat:  Primer, bonding, solvent based, MPI #69.
	c. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	d. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.


	I.  Gypsum Board and Plaster Substrates:
	1. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.

	2. Institutional Low-Odor/VOC Acrylic System:
	a. Prime Coat:  SP203Stain Acrylic Drywall Primer, Master Coating Technologies.
	b. Intermediate Coat:  Acrylic Interior, Institutional Low Odor/VOC, Multi-color, Master Coating Technologies., #MPI #112.
	c. Finish Coat:  Acrylic Interior, Institutional Low Odor/VOC, Multi-color, Master Coating Technologies., #MPI #112.


	J.  Cotton or Canvas and ASJ Insulation-Covering Substrates:  Including pipe and duct coverings.
	1. Institutional Low-Odor/VOC Latex System:
	a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
	c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.



	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	10 11 00 - VISUAL DISPLAY SURFACES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of visual display units for the project and consists of the provision of all plant, materials, labor and equipment and the like necessary a...
	1. Tackboards.
	2. Visual display wall panels.


	1.3 DEFINITIONS
	A. Tackboard:  Framed or unframed, tackable, visual display board assembly.
	B. Visual Display Board Assembly:  Visual display surface that is factory fabricated into composite panel form, either with or without a perimeter frame; includes visual display wall panels and tackboards.
	C. Visual Display Surface: Surfaces that are used to convey information visually, including surfaces of magnetic markerboards, tackboards, and surfacing materials that are not fabricated into composite panel form but are applied directly to walls.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for visual display surfaces.
	B. Shop Drawings:  For visual display surfaces.  Include plans, elevations, sections, details, and attachments to other work.
	1. Show locations of panel joints.
	2. Show locations of special-purpose graphics for visual display surfaces.
	3. Include sections of typical trim members.

	C. Samples for Initial Selection:  For each type of visual display surface indicated, for units with factory-applied color finishes, and as follows:
	1. Actual sections of porcelain-enamel face sheet, tackboard assembly, visual display wall covering.
	2. Include accessory Samples to verify color selected.

	D. Samples for Verification:  For each type of visual display surface indicated.
	1. One visual display board assembly, mock-up complete with porcelain – enamel face sheet, tackboard and trim mounted on substrate. Board may be incorporated into project upon acceptance of mock-up.

	E. Product Schedule:  For visual display surfaces.  Use same designations indicated on Drawings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for surface-burning characteristics of fabrics.
	C. Warranties:  Sample of special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For visual display surfaces to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of visual display board.
	B. Source Limitations:  Obtain visual display surfaces from single source from single manufacturer.
	C. Surface-Burning Characteristics: Class B as determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index:  75 or less.
	2. Smoke-Developed Index:  450 or less.

	D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate appearance and aesthetic effects and set quality standards for installation.
	1. Build mockup of typical visual display boards as shown on Drawings.  Include accessories.
	2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver factory-built visual display surfaces, including factory-applied trim where indicated, completely assembled in one piece without joints, where possible.  If dimensions exceed maximum manufactured panel size, provide two or more pieces of eq...
	B. Store visual display surfaces vertically with packing materials between each unit.

	1.9 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not deliver or install visual display surfaces until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above ceilings is complete, and temporary HVAC system is operating and maintainin...
	B. Field Measurements:  Verify actual dimensions of construction contiguous with visual display surfaces by field measurements before fabrication.
	1. Allow for trimming and fitting where taking field measurements before fabrication might delay the Work.


	1.10 WARRANTY
	A. Special Warranty for Porcelain-Enamel Face Sheets:  Manufacturer's standard form in which manufacturer agrees to repair or replace porcelain-enamel face sheets that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Surfaces lose original writing and erasing qualities.
	b. Surfaces exhibit crazing, cracking, or flaking.

	2. Warranty Period:  50 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Porcelain-Enamel Face Sheet:  Manufacturer's standard steel sheet with porcelain-enamel coating fused to steel; uncoated thickness indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following]:
	a. Claridge Products and Equipment, Inc.
	b. PolyVision Corporation; a Steelcase company.
	c. A-1 visual system.

	2. Gloss Finish:  Gloss as indicated; dry-erase markers wipe clean with dry cloth or standard eraser.

	B. Natural Cork Sheet:  Seamless, single-layer, compressed fine-grain cork sheet; bulletin board quality; face sanded for natural finish with surface-burning characteristics indicated.
	C. Hardboard:  ANSI A135.4, tempered.
	D. Fiberboard:  ASTM C 208.
	E. Extruded Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063.

	2.2 TACKBOARD ASSEMBLIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Clarus
	2. A-1 Visual Systems.
	3. Claridge Products and Equipment, Inc.
	4. PolyVision Corporation; a Steelcase company.

	B. Natural-Cork Tackboard:  1/4-inch- (6-mm-) thick, natural cork sheet factory laminated to 1/4-inch- (6-mm-) thick hardboard backing.

	2.3 VISUAL DISPLAY WALL PANEL ASSEMBLIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. A-1 Visual Systems.
	2. Clarus EmpowerED
	3. Claridge Products and Equipment, Inc.
	4. PolyVision Corporation; a Steelcase company.
	5. Tri-Best Visual Display Products.

	B. Marker Wall Sheets: Fabricated from 0.021-inch (0.53-mm) uncoated thickness, porcelain-enamel face sheets fused to steel; for direct application to wall surface.
	C. Marker Wall Panels:  Fabricated from markerboard assembly indicated.
	D. Joint Accessories:  Manufacturer's standard, exposed trim at butt joints.
	E. Adhesive:  Mildew-resistant, nonstaining adhesive, for use with specific tack wall panels and substrate application, as recommended in writing by visual display surface manufacturer.
	1. Adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	F. Primer/Sealer:  Mildew-resistant primer/sealer complying with requirements in Division 09 "Painting” and recommended in writing by visual display surface manufacturer for intended substrate.
	G. Face Trim: 5/8 clear anodized aluminum with mitered corners.
	H. Mounting Clip: Manufacturers standard.

	2.4 FABRICATION
	A. Porcelain-Enamel Visual Display Assemblies:  Laminate porcelain-enamel face sheet and backing sheet to core material under heat and pressure with manufacturer's standard flexible, waterproof adhesive.
	B. Visual Display Boards:  Factory assemble visual display boards unless otherwise indicated.
	1. Where factory-applied trim is indicated, trim shall be assembled and attached to visual display boards at manufacturer's factory before shipment.

	C. Factory-Assembled Visual Display Units:  Coordinate factory-assembled units with trim and accessories indicated.  Join parts with a neat, precision fit.
	1. Provide manufacturer's standard mullion trim at joints between markerboards and tackboards of combination units.

	D. Modular Visual Display Boards:  Fabricated with integral panel clips attached to core material.
	E. Aluminum Frames and Trim:  Fabricate units straight and of single lengths, keeping joints to a minimum.  Miter corners to a neat, hairline closure.
	1. Where factory-applied trim is indicated, trim shall be assembled and attached to visual display units at manufacturer's factory before shipment.


	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...

	2.6 ALUMINUM FINISHES
	A. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker.
	B. Color Anodic Finish:  AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm or thicker.
	C. Baked-Enamel or Powder-Coat Finish:  AAMA 2603 except with a minimum dry film thickness of 1.5 mils (0.04 mm).  Comply with coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.

	2.7 VISUAL DISPLAY SURFACE SCHEDULE
	A. Visual Display Board, Markerboard or Tackboard:  Factory assembled.
	1. Visual Display: Sliding Magnetic Glass writing board- Ultra Thin Glass assembly
	a. Color:  Glass
	b. Corners:  Square.
	c. Width:  Refer to finish schedule on drawings
	d. Height:  Refer to finish schedule on drawings
	e. Mounting:  Wall.
	f. Mounting Height:  As indicated on Drawings.
	g. Factory-Applied Aluminum Trim and Marker Rail:  Manufacturer's standard with clear anodic finish.

	2. Tackboard:  Factory assembled
	a. Tack Surface:  Natural-cork tackboard assembly.
	b. Color:  TBD
	c. Corners:  Square.
	d. Width:  Refer to finish schedule on drawings
	e. Height:  Refer to finish schedule on drawings
	f. Mounting:  Wall.
	g. Mounting Height:  As indicated on Drawings.
	h. Edges:  Concealed by trim.
	i. Factory-Applied Aluminum Trim & Marker Rail:  Manufacturer's standard style, with clear anodic finish.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for installation tolerances, surface conditions of wall, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Comply with manufacturer's written instructions for surface preparation.
	B. Clean substrates of substances that could impair the performance of and affect the smooth, finished surfaces of visual display boards, including dirt, mold, and mildew.

	3.3 INSTALLATION, GENERAL
	A. General:  Install visual display surfaces in locations and at mounting heights indicated on Drawings. Keep perimeter lines straight, level, and plumb.  Provide grounds, clips, backing materials, adhesives, brackets, anchors, trim, and accessories n...

	3.4 INSTALLATION OF FACTORY-FABRICATED VISUAL DISPLAY BOARDS AND ASSEMBLIES
	A. Visual Display Boards:  Attach concealed clips, hangers, and grounds to wall surfaces and to visual display boards with fasteners at not more than 8 inches (200 mm) o.c.  Secure both top and bottom of boards to walls.

	3.5 CLEANING AND PROTECTION
	A. Clean visual display surfaces according to manufacturer's written instructions.  Attach one cleaning label to visual display surface in each room.
	B. Touch up factory-applied finishes to restore damaged or soiled areas.
	C. Cover and protect visual display surfaces after installation and cleaning.

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	10 14 00 - INTERIOR SIGNAGE
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes identifying devices.

	1.2 SUBMITTALS
	A. See Division 1 – General Requirements for submittal procedures.
	B. Product Data:  Manufacturer’s printed literature for each type of sign, indicating sign styles, font, foreground and background colors, locations, overall dimensions.
	C. Signage Schedule:  Provide information sufficient to completely define each sign for fabrication, including room number, room name, other text to be applied, sign and letter sizes, fonts and colors.
	1. When room numbers to appear on signs differ from those on the drawings, include drawing room number on schedule.
	2. When content of signs is indicated to be determined later, request such information from Owner through Architect at least 2 months prior to start of fabrication; upon request, submit preliminary schedule.
	3. Submit for approval by Owner through Architect prior to fabrication.

	D. Samples: Submit three samples of each type of sign, of size similar to that required for project, illustrating sign style, font and method of attachment.
	1. Selection Samples:  Where colors are not specified, submit three sets of color selection charts or chips.
	2. Verification Samples:  Submit samples showing colors selected

	E Manufacturer's Installation Instructions: Submit installation template and attachment devices.

	1.3 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years documented experience.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Package signs as required to prevent damage before installation.
	B. Package room and door signs in sequential order of installation, labeled by floor and building.
	C. Store adhesive attachment tape at ambient room temperatures.

	1.5 ENVIRONMENTAL REQUIREMENTS
	A. Do not install signs when ambient temperature is lower than recommended by manufacturer.
	B. Maintain this minimum temperature during and after installation of signs.


	PART 2 PRODUCTS
	2.1 CAST ALUMINUM LETTERS
	A. Provide cast aluminum letters with text and locations as indicated on Drawings.
	1. Material:  214 or 514 aluminum alloy.


	2.2 EXTERIOR WALL SIGNS (At Handicapped Entrances)- NOT USED
	2.3 INTERIOR SIGNS
	A. Manufacturers:
	1. Ark Ramos
	2. Mohawk Sign Systems, Inc.
	3. Seton Identification Products.
	4. Substitutions: See Division 1 - General Requirements for submittal procedures.


	2.4 SIGNAGE APPLICATIONS
	A. Accessibility Compliance:  All signs are required to comply with ADAAG and ANSI/CC A117.1 and applicable building codes,
	B. Room and Door Signs:  Provide a sign for every doorway, whether it has a door or not, excluding corridors, lobbies and similar open areas.

	2.5 GRAPHIC PROCESS
	A. Tactile characters shall be raised the required 1/32" inches from sign face.  Glue-on letters or etched backgrounds are not acceptable.
	B. All text shall be accompanied by Grade 2 braille.  Braille shall be separated ½" from the corresponding raised characters or symbols.  Grade 2 braille translation to be provided by signage manufacturer.
	C. All letters, numbers and/or symbols shall contrast with their background, either light          characters on a dark background or dark characters on a light background. Characters and background shall have a non-glare finish.
	D. Plaque material shall be Special Purpose SP125 decorative thermosetting high pressure laminate.  Material to be 1/8” thick laminate with a melamine resin surface and a phenolic resin core which provides resistance to abrasion, stains, alcohol, solv...
	E. Background color as selected by architect from manufacturer’s actual color samples.
	2.6 ACCESSIBILITY GUIDELINES FOR SIGNAGE
	A.  Room Identification Signs: Signs which designate permanent rooms or spaces shall comply with the following guidelines:

	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verify existing conditions before starting Work.

	3.2 INSTALLATION
	A. Install in accordance with manufacturer’s instructions.
	B. Install neatly, with horizontal edges level.
	C. Sign Locations:
	1. Room and Door Signs:  Locate on wall at latch side of door.  The sign shall be mounted so that the baseline of the tactile copy shall be between 48” at the lowest point to 60” at the highest point above finished floor.
	2. If no location is indicated, obtain Owner/s instructions.
	3. Maximum Occupancy Signs posted in Assembly spaces in a conspicuous place near the main or exit access doorway.

	D. Protect from damage until Substantial Completion; repair or replace damaged items.

	3.3  WASTE MANAGEMENT
	A. Coordinate with Division 01
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2.  Set aside and protect materials suitable for reuse and/or remanufacturing.
	3.  Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.

	END OF SECTION 10 14 00



	10 21 00 - TOILET PARTITIONS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes toilet compartments and screens as follows:
	1. Type:  Solid-plastic.
	2. Compartment Style:  Overhead braced and floor anchored.

	B. Related Sections include the following:
	1. Division 5 Section "Metal Fabrications" for supports that attach units to overhead structural system.
	2. Division 10 "Toilet and Bath Accessories" for toilet paper holders, grab bars, purse shelves, and similar accessories.


	1.3 SUBMITTALS
	A. Product Data:  For each type and style of toilet compartment and screen specified.  Include details of construction relative to materials, fabrication, and installation.  Include details of anchors, hardware, and fastenings.
	B. Shop Drawings:  For fabrication and installation of toilet compartment and screen assemblies.  Include plans, elevations, sections, details, and attachments to other work.
	1. Show locations of reinforcement and cutouts for compartment-mounted toilet accessories.

	C. Samples for Initial Selection:  Manufacturer's color charts consisting of sections of actual units showing the full range of colors, textures, and patterns available for each type of compartment or screen indicated.
	D. Samples for Verification:  Of each compartment or screen color and finish required, prepared on 6-inch-square Samples of same thickness and material indicated for Work.

	1.4 PROJECT CONDITIONS
	A. Field Measurements:  Verify dimensions in areas of installation by field measurements before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the Work.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating units without field measurements.  Coordinate supports, adjacent construction, and fixture locations to en...



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Scranton Products
	2. General Partitions Mfg. Corp.
	3. Bradley Corp.


	2.2 MATERIALS
	A. General:  Provide materials that have been selected for surface flatness and smoothness.  Exposed surfaces that exhibit pitting, seam marks, roller marks, stains, discolorations, telegraphing of core material, or other imperfections on finished uni...
	B. Solid-Plastic, Provide units with eased edges and with minimum 1-inch-thick doors and panels, and 1-1/4 inch pilasters.  Provide units with Class B flame spread rating under ASTM E84, with smoke developed less than 450.  Provide color as follows:
	1. Color:  One color in each room as selected by Architect from manufacturer's full range of colors.

	C. Pilaster Shoes and Sleeves (Caps):  ASTM A 666, Type 302 or 304 stainless steel, not less than 0.0312 inch thick and 3 inches high, finished to match hardware.
	D. Full-Height (Continuous) Brackets:  Manufacturer's standard design for attaching panels and screens to walls and pilasters of the following material:
	1. Material:  Stainless steel.

	E. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware and accessories of the following material:
	1. Material:  Chrome-plated, nonferrous, cast zinc alloy (zamac) or clear-anodized aluminum.

	F. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile in manufacturer's standard finish.
	G. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or chrome-plated steel or brass, finished to match hardware, with theft-resistant-type heads.  Provide sex-type bolts for through-bolt applications.  For concea...

	2.3 FABRICATION
	A. General:  Provide standard doors, panels, screens, and pilasters fabricated for compartment system.  Provide units with cutouts and drilled holes to receive compartment-mounted hardware, accessories, and grab bars, as indicated.
	B. Overhead-Braced-and-Floor-Anchored Compartments:  Provide manufacturer's standard corrosion-resistant supports, leveling mechanism, fasteners, and anchors at pilasters to suit floor conditions.  Make provisions for setting and securing continuous h...
	C. Doors:  Unless otherwise indicated, provide 24-inch-wide in-swinging doors for standard toilet compartments and 36-inch-wide out-swinging doors with a minimum 32-inch-wide clear opening for compartments indicated to be handicapped accessible.
	1. Hinges:  Manufacturer's standard self-closing type that can be adjusted to hold door open at any angle up to 90 degrees.
	2. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit with combination rubber-faced door strike and keeper designed for emergency access.  Provide units that comply with accessibility requirements of authorities having jurisdiction ...
	3. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized to prevent door from hitting compartment-mounted accessories.
	4. Door Bumper:  Manufacturer's standard rubber-tipped bumpers at out-swinging doors or entrance screen doors.
	5. Door Pull:  Manufacturer's standard unit that complies with accessibility requirements of authorities having jurisdiction at out-swinging doors.  Provide units on both sides of doors at compartments indicated to be handicapped accessible.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General:  Comply with manufacturer's written installation instructions.  Install units rigid, straight, plumb, and level.  Provide clearances of not more than 1/2 inch between pilasters and panels and not more than 1 inch between panels and walls. ...
	B. Overhead-Braced-and-Floor-Anchored Compartments:  Secure pilasters to floor and level, plumb, and tighten.  Secure continuous head rail to each pilaster with not less than 2 fasteners.  Hang doors and adjust so tops of doors are parallel with overh...

	3.2 ADJUSTING AND CLEANING
	A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's written instructions for proper operation.  Set hinges on in-swinging doors to hold open approximately 30 degrees from closed position when unlatched.  Set hinges on ou...
	B. Provide final protection and maintain conditions that ensure toilet compartments and screens are without damage or deterioration at the time of Substantial Completion.

	3.3 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.




	10 28 00 - TOILET AND BATH ACCESSORIES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of toilet, bath and laundry accessories for the project and consists of the provision of all plant, materials, labor and equipment and the ...
	1. Toilet room accessories.
	2. Underlavatory guards.
	3. Custodial accessories.

	B. Related Sections:
	1. Division 09 "Ceramic Tile"


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include the following:
	1. Construction details and dimensions.
	2. Anchoring and mounting requirements, including requirements for cutouts in other work and substrate preparation.
	3. Material and finish descriptions.
	4. Features that will be included for Project.
	5. Manufacturer's warranty.

	B. Samples:  Full size, for each accessory item to verify design, operation, and finish requirements.
	1. Approved full-size Samples will be returned and may be used in the Work.

	C. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory required.
	1. Identify locations using room designations indicated.
	2. Identify products using designations indicated.


	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.7 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.

	1.8 WARRANTY
	A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch (0.8-mm) minimum nominal thickness unless otherwise indicated.
	B. Brass:  ASTM B 19, flat products; ASTM B 16/B 16M, rods, shapes, forgings, and flat products with finished edges; or ASTM B 30, castings.
	C. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-inch (0.9-mm) minimum nominal thickness.
	D. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with G60 (Z180) hot-dip zinc coating.
	E. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication.
	F. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft resistant where exposed, and of galvanized steel where concealed.
	G. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).
	H. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.
	I. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

	2.2 TOILET/ SHOWER ROOM ACCESSORIES – See Accessory Schedule on drawings
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. American Specialties, Inc.
	2. A&J Washroom Accessories, Inc.
	3. Bobrick Washroom Equipment, Inc.
	4. Bradley Corporation.
	5. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.
	6. Tubular Specialties Manufacturing, Inc.


	2.3 UNDERLAVATORY GUARDS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. Plumberex Specialty Products, Inc.
	2. Truebro by IPS Corporation.

	B. Underlavatory Guard:
	1. Basis-of-Design Product:  ISP Corp Truebro Lav Guard 2.
	2. Description:  Insulating pipe covering for supply and drain piping assemblies that prevent direct contact with and burns from piping; allow service access without removing coverings.
	3. Material and Finish:  Antimicrobial, molded plastic, white.


	2.4 FABRICATION
	A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-resistant backing plates.
	B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  Provide minimum of six keys to Owner's representative.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Grab Bars:  Install to withstand a downward load of at least 250 lbf (1112 N), when tested according to ASTM F 446.

	3.2 ADJUSTING AND CLEANING
	A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.
	B. Remove temporary labels and protective coatings.
	C. Clean and polish exposed surfaces according to manufacturer's written recommendations.

	3.3 WASTE MANAGEMENT
	A. Coordinate with Division 01.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.




	10 44 13 - FIRE EXTINGUISHER CABINETS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of Fire Extinguisher Cabinets for the project and consists of the provision of all plant, materials, labor and equipment and the like neces...
	B. Related Sections:
	1. Division 10:  "Fire Extinguishers."


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For fire protection cabinets.  Include plans, elevations, sections, details, and attachments to other work.
	C. Samples:  For each exposed product and for each color and texture specified.
	D. Product Schedule:  For fire protection cabinets. Coordinate final fire protection cabinet schedule with fire extinguisher schedule to ensure proper fit and function.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data:  For fire protection cabinets to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Fire-Rated, Fire Protection Cabinets:  Listed and labeled to comply with requirements in ASTM E 814 for fire-resistance rating of walls where they are installed.
	B. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers indicated are accommodated.
	C. Coordinate sizes and locations of fire protection cabinets with wall depths.
	D. Pre-installation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to fire protection cabinets including, but not limited to, the following:
	a. Schedules and coordination requirements.



	1.6 COORDINATION
	A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers indicated are accommodated.
	B. Coordinate size of fire protection cabinets to ensure that type and capacity of fire hoses, hose valves, and hose racks indicated are accommodated.
	C. Coordinate sizes and locations of fire protection cabinets with wall depths.

	1.7 SEQUENCING
	A. Apply decals or vinyl lettering on field painted, fire protection cabinets after painting is complete.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B.
	B. Aluminum:  Alloy and temper recommended by aluminum producer and manufacturer for type of use and finish indicated, and as follows:
	1. Sheet:  ASTM B 209 (ASTM B 209M).
	2. Extruded Shapes:  ASTM B 221 (ASTM B 221M).

	C. Stainless-Steel Sheet:  ASTM A 666, Type 304.
	D. Tempered Break Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 1.5 mm thick.

	2.2 FIRE PROTECTION CABINET
	A. Cabinet Type:  Suitable for fire extinguisher, FEC and hose, rack, valve, and extinguisher, FAC.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Fire End & Croker Corporation.
	b. J. L. Industries, Inc., a division of Activar Construction Products Group.
	c. Kidde Residential and Commercial Division, Subsidiary of Kidde plc.
	d. Larsen's Manufacturing Company.
	e. Modern Metal Products, Division of Technico Inc.
	f. Moon-American.
	g. Potter Roemer LLC.
	h. Watrous Division, American Specialties, Inc.


	B. Cabinet Construction:  Where cabinets are located if fire rated walls, provide “Fire-FX” option for cabinet construction.
	1. Fire-Rated Cabinets:  Construct fire-rated cabinets with double walls fabricated from 0.0428-inch- (1.1-mm-) thick, cold-rolled steel sheet lined with minimum 5/8-inch- (16-mm-) thick, fire-barrier material.  Provide factory-drilled mounting holes.

	C. Cabinet Material:  Steel sheet.
	D. Recessed Cabinet:  Cabinet box recessed in walls of sufficient depth to suit style of trim indicated. (NOT USED)
	1. Exposed Flat Trim:  One-piece combination trim and perimeter door frame overlapping surrounding wall surface with exposed trim face and wall return at outer edge (backbend).

	E. Semirecessed Cabinet:  One-piece combination trim and perimeter door frame overlapping surrounding wall surface with exposed trim face and wall return at outer edge (backbend).
	1. Rolled-Edge Trim:  2-1/2-inch (64-mm) and 4-inch (102-mm).backbend depth.  Coordinate with wall thicknesses.

	F. Surface Mounted Cabinet:  Cabinet box surface mounted on walls. (NOT USED)
	1. Exposed Trim:  One-piece combination trim and perimeter door frame overlapping surrounding wall surface with exposed trim face and wall return at outer edge (backbend).

	G. Cabinet Trim Material:  Same material and finish as door.
	H. Door Material:  Steel sheet.
	I. Door Style:  Fully glazed vertical panel with frame.
	J. Door Glazing:  Tempered break glass.
	K. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet type, trim style, and door material and style indicated.
	L. Accessories:
	1. Mounting Bracket:  Manufacturer's standard steel, designed to secure fire extinguisher to fire protection cabinet, of sizes required for types and capacities of fire extinguishers indicated, with plated or baked-enamel finish.
	2. Break-Glass Strike:  Manufacturer's standard metal strike, complete with chain and mounting clip, secured to cabinet.
	3. Door Lock:  Cam lock that allows door to be opened during emergency by pulling sharply on door handle.
	4. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location.  Locate as directed by Architect.
	a. Identify fire extinguisher in fire protection cabinet with the words "FIRE EXTINGUISHER."
	1) Location:  Applied to cabinet glazing.
	2) Application Process:  Silk-screened.
	3) Lettering Color:  White.
	4) Orientation:  Vertical and Horizontal per location.



	M. Finishes:
	1. Manufacturer's standard baked-enamel paint or powder coat for the following:
	a. Exterior of cabinet door, and trim, except for those surfaces indicated to receive another finish.
	b. Interior of cabinet and door.



	2.3 FABRICATION
	A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub), with trim, frame, door, and hardware to suit cabinet type, trim style, and door style indicated.  Miter and weld joints and grind smooth.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine walls and partitions for suitable framing depth and blocking where recessed and semirecessed cabinets will be installed and prepare recesses as required by type and size of cabinet and trim style.
	B. Install fire protection cabinets in locations and at mounting heights indicated or, if not indicated, at heights acceptable to authorities having jurisdiction.
	C. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb.
	D. Identification:  Apply decals at locations indicated.
	E. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral locking devices operate properly.
	F. Replace fire protection cabinets that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.

	3.2 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.

	END OF SECTION 10 44 13



	10 44 16 - FIRE EXTINGUISHERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire extinguishers.
	B. Related Requirements:
	1. Division 10 "Fire Extinguisher Cabinets."


	1.3 PREINSTALLATION MEETINGS
	A. Pre-installation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to fire extinguishers including, but not limited to, the following:
	a. Schedules and coordination requirements.



	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include rating and classification, material descriptions, dimensions of individual components and profiles, and finishes for fire extinguisher and mounting brackets.
	B. Product Schedule:  For fire extinguishers.  Coordinate final fire-extinguisher schedule with fire-protection cabinet schedule to ensure proper fit and function.

	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty:  Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.7 COORDINATION
	A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and function.

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace fire extinguishers that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Failure of hydrostatic test according to NFPA 10.
	b. Faulty operation of valves or release levers.

	2. Warranty Period:  Six years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.
	1. Provide fire extinguishers approved, listed, and labeled by FM Global.


	2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers:  Type, size, and capacity for each fire-protection cabinet and mounting bracket indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Guardian Fire Equipment, Inc.
	b. JL Industries, Inc.; a division of the Activar Construction Products Group.
	c. Larsens Manufacturing Company.

	2. Instruction Labels:  Include pictorial marking system complying with NFPA 10, Appendix B, and bar coding for documenting fire-extinguisher location, inspections, maintenance, and recharging.

	C. Multi-Purpose Dry Chemical Type:  UL-rated 4-A:60-B:C, 10 lb. nominal capacity, in enameled steel container, for Class A, Class B and Class C fires.
	a. Provide multi-purpose dry chemical type ABC extinguishers except where otherwise noted.

	2.3 MOUNTING BRACKETS
	A. Mounting Brackets:  Manufacturer's standard galvanized steel, designed to secure fire extinguisher to wall or structure, of sizes required for types and capacities of fire extinguishers indicated, with plated or red black baked-enamel finish.
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, th...
	a. Guardian Fire Equipment, Inc.
	b. JL Industries, Inc.; a division of the Activar Construction Products Group.
	c. Larsens Manufacturing Company.


	B. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location.  Locate as indicated by Architect.
	1. Identify bracket-mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red letter decals applied to mounting surface.
	a. Orientation:  Vertical.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine fire extinguishers for proper charging and tagging.
	1. Remove and replace damaged, defective, or undercharged fire extinguishers.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Examine fire extinguishers for proper charging and tagging.
	1. Remove and replace damaged, defective, or undercharged fire extinguishers.

	B. Install fire extinguishers and mounting brackets in locations indicated and in compliance with requirements of authorities having jurisdiction.
	1. Mounting Brackets:  54 inches above finished floor to top of fire extinguisher.

	C. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at locations indicated.

	3.3 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.




	11 16 00 - BULLET RESISTANT FIBERGLASS PANELS 
	11 31 00 - RESIDENTIAL APPLIANCES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Refrigeration appliances.
	2. Cleaning appliances


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples:  For each exposed product and for each color and texture.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product certificates.
	B. Field quality-control reports.
	C. Warranties:  Sample of special warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer for installation and maintenance of units required for this Project.
	B. Provide electric-operated appliances with manufacturer's conversion kit installed by a qualified service agency according to manufacturer's written instructions for Project location and type of fuel.
	C. Pre-installation Conference:  at project site.

	1.6 WARRANTY
	A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees to repair or replace residential appliances or components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, acceptable manufacturers, but not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated or comparable product by one of the following:
	1. Asko.
	2. KitchenAid
	3. General Electric
	4. Lab Rep Co.
	5. Summit Appliances
	6. Frigidaire


	2.2 REFRIGERATOR/FREEZERS
	A. Compact Refrigerator:
	1. Basis-of-Design Product:  Summit Appliance – All Refrigerator -ADA Complaint (Model # AL54CSSTB)
	2. Type:  Free Standing
	3. Energy Performance, ENERGY STAR:  Provide appliances that qualify for the EPA/DOE ENERGY STAR product labeling program.
	4. Front Panel:  Stainless Steel.


	2.3 ICEMAKERS
	A. Icemaker:
	1. Basis-of-Design Product:  Summit Appliance BIM 44ADA.
	2. Type:  Built-In.
	3. Ice Capacity:
	a. Production:  40 lbs per day.
	b. Storage:  25 lb.

	4. Features:
	a. Automatic defrost.
	b. Automatic shutoff.

	5. Front Panel:  Stainless Steel.


	2.4 DISHWASHERS
	A. Dishwasher:  Complying with AHAM DW-1 and ASSE 1006.
	1. Basis-of-Design Product:  GE (Model #GDT665SSN).
	2. Type:  Built-in undercounter.
	3. Energy Performance, ENERGY STAR:  Provide appliances that qualify for the EPA/DOE ENERGY STAR product labeling program.
	4. Front Panel:  Stainless Steel.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Built-in Equipment:  Securely anchor units to supporting cabinets or countertops with concealed fasteners.  Verify that clearances are adequate for proper functioning and that rough openings are completely concealed.
	B. Freestanding Equipment:  Place units in final locations after finishes have been completed in each area.  Verify that clearances are adequate to properly operate equipment.
	C. Range Anti-Tip Device:  Install at each range according to manufacturer's written instructions.
	D. Utilities:  Comply with plumbing and electrical requirements.

	3.2 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Perform visual, mechanical, and electrical inspection and testing for each appliance according to manufacturers' written recommendations.  Certify compliance with each manufacturer's appliance-performance parameters.
	2. Leak Test:  After installation, test for leaks.  Repair leaks and retest until no leaks exist.
	3. Operational Test:  After installation, start units to confirm proper operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and components.

	C. Prepare test and inspection reports.

	3.3 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.

	END OF SECTION 11 31 00



	11 60 00 - HIGH PERFORMANCE FUME HOOD
	1.   Chemical Spot Test:
	1.1 Purpose of Test
	1.2 Test Procedure
	1.3 Acceptance Level

	2.  Hot Water Test
	2.1 Purpose of Test
	2.2 Test Procedure
	2.3 Acceptance Level

	3.   Impact Test
	3.1 Purpose of Test
	3.2 Test Procedure
	3.3 Acceptance Level

	4.   Paint Adhesion on Steel Test
	4.1 Purpose of Test
	4.2 Test Procedure
	4.3 Acceptance Level

	5.   Paint Hardness on Steel Test
	5.1 Purpose of Test
	5.2 Test Procedure
	5.3 Acceptance Level


	11 68 13 -PLAYGROUND EQUIPMENT 
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Provide playground equipment specifically designed for the ages of 2-5 years.

	1.3 SUBMITTALS
	A. Product Data:  Submit manufacturer's technical data, installation instructions, and general recommendations for each resinous flooring material required.  Include certification indicating compliance of materials with requirements.
	B. Shop Drawings:  Indicate location, size, of each equipment and construction details not covered in Product Data

	1.4 QUALITY ASSURANCE
	A. Single Source Responsibility:  Obtain equipment from a single manufacturer with not less than ten years of successful experience in manufacturing and installing principal materials described in this section.  Contractor shall have completed at leas...
	1. Record Submittal: Manufacture shall verify in writing acceptance of all substrates prior to installation.

	B. Pre-Installation Conference
	1. General contractor shall arrange a meeting not less than thirty days prior to starting work.
	2. Attendance
	a. General Contractor
	b. Architect/Owner's Representative
	c. Manufacturer/Installer's Representative



	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Comply with requirements of referenced standard and manufacturer's written instructions.

	1.6 WARRANTY
	A. Manufacturer shall furnish a single, written warranty covering both material and workmanship for a period of one (1) full year from date of installation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURER
	A. Basis of Design BCI Burke Company. American Recreation Products When warranties are required, verify with Owner's counsel that warranties stated in this article are not less than remedies available to Owner under prevailing local laws.
	1. Series: Basics, Intensity, Nucleus,
	2. Age group 5-12 years
	3. Complaint with ASTM F1487 and CPSC playground safety standards.
	4. Accessible safety surfacing material required beneath and around all equipment

	B. Or Approved Equal



	12 24 13 - ROLLER WINDOW SHADES-
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 RELATED SECTIONS
	A. Division 06 – Rough Carpentry: Wood blocking and grounds for mounting roller shades.
	B. Division 09 – Gypsum Board
	C. Division 09 – Acoustic Tile Ceilings
	D. Division 26 – Electrical

	1.3 REFERENCES
	A. ASTM G 21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi.
	B. NFPA 70 - National Electrical Code.
	C. NFPA 701 - Fire Tests for Flame-Resistant Textiles and Films.

	1.4 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of roller window shades for the project and consists of the provision of all plant, materials, labor and equipment and the like necessary a...
	1. Manually operated roller shades with single rollers at all exterior windows of instructional spaces, including but not limited to, classrooms, conference rooms and offices and all interior door glazing and sidelites.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	1. Include styles, material descriptions, construction details, dimensions of individual components and profiles, features, finishes, and operating instructions for roller shades.

	B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband materials, their orientation to rollers, and their seam and batten locations.
	1. Manual Roller Shades with chain pull.

	C. Samples:  For each exposed product and for each color and texture specified, 10 inches (250 mm) long.
	D. Samples for Initial Selection:  For each type and color of shadeband material.
	1. Include Samples of accessories involving color selection.

	E. Samples for Verification:  For each type of roller shade.
	1. Shadeband Material:  Not less than 10 inches (250 mm) square.  Mark inside face of material if applicable.
	2. Roller Shade:  Full-size operating unit, not less than 16 inches (400 mm) wide by 36 inches (900 mm) long for each type of roller shade indicated.
	3. Installation Accessories:  Full-size unit, not less than 10 inches (250 mm) long.

	F. Roller-Shade Schedule:  Use same designations indicated on Drawings.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Product Certificates:  For each type of shadeband material, signed by product manufacturer.
	C. Product Test Reports:  For each type of shadeband material, for tests performed by manufacturer and witnessed by a qualified testing agency.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For roller shades to include in maintenance manuals.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Roller Shades:  Full-size units equal to 5 percent of quantity installed for each size, color, and shadeband material indicated, but no fewer than ten units.


	1.9 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Obtain roller shades system through one source from a single manufacturer with a minimum of ten years experience and minimum of five projects of similar scope and size in manufacturing products comparable to those speci...
	B. Installer for Roller Shade System - Qualifications: Installer trained and certified by the manufacturer with a minimum of ten years experience in installing products comparable to those specified in this section.
	C. Fire-Test-Response Characteristics: Passes NFPA 701 small and large-scale vertical burn. Materials tested shall be identical to products proposed for use.
	D. ShadeCloth Anti-Microbial Characteristics: 'No Growth' per ASTM G 21 results for fungi ATCC9642, ATCC 9644, ATCC9645.
	E. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of installation using same designations indicated on Drawings.

	1.11 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install roller shades until construction and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for Project when o...
	B. Field Measurements:  Where roller shades are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings.  Allow clearances for operating hardwa...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide:
	1. BTX Window Automation, Inc.
	2. DFB Sales.
	3. Draper Inc.
	4. Hunter Douglas Contract.
	5. Lutron Electronics Co., Inc.

	B. Source Limitations:  Obtain roller shades from single source from single manufacturer.

	2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS
	A. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that stops shade movement when bead chain is released; permanently adjusted and lubricated.
	1. Bead Chains:  Stainless steel.
	a. Loop Length:  Full length of roller shade.
	b. Limit Stops:  Provide upper and lower ball stops.
	c. Chain-Retainer Type:  Chain tensioner, jamb mounted.

	2. Spring Lift-Assist Mechanisms:  Manufacturer's standard for balancing roller-shade weight and lifting heavy roller shades.

	B. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses required to accommodate operating mechanisms and weights and widths of shadebands indicated without deflection.  Provide with permanently lubricated dr...
	1. Roller Drive-End Location:  As directed during shop drawing review.
	2. Direction of Shadeband Roll:  Reverse, from front of roller.

	C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller assembly, operating mechanism, installation accessories, and mounting location and conditions indicated.
	D. Roller-Coupling Assemblies:  Coordinated with operating mechanism and designed to join up to three inline rollers into a multiband shade that is operated by one roller drive-end assembly.
	E. Shadebands:
	1. Shadeband Material:  Translucent.
	2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum.
	a. Type: Exposed with endcaps.
	b. Color and Finish:  As selected by Architect from manufacturer's full range.


	F. Shade Pocket: For mounting as indicated on the drawings.
	1. Extruded aluminum shade pocket, sized to accommodate roller shades, with exposed extruded aluminum closure mount, tile support and removable closure panel to provide access to shades.
	2. Basis of Design: 4133 surface mounted with endcaps, as per details.

	G. Installation Accessories:
	1. Side Channels:  With light seals and designed to eliminate light gaps at sides of shades as shades are drawn down.  Provide side channels with shadeband guides or other means of aligning shadebands with channels at tops.
	2. Bottom (Sill) Channel or Angle:  With light seals and designed to eliminate light gaps at bottoms of shades when shades are closed.
	3. Installation Accessories Color and Finish:  As selected from manufacturer's full range.


	2.3 MANUALLY OPERATED SHADES WITH DOUBLE ROLLERS
	A. Chain-and-Clutch Operating Mechanisms:  With continuous-loop bead chain and clutch that stops shade movement when bead chain is released; permanently adjusted and lubricated.
	1. Bead Chains:  Stainless steel.
	a. Loop Length:  Full length of roller shade.
	b. Limit Stops:  Provide upper and lower ball stops.
	c. Chain-Retainer Type:  Chain tensioner, jamb mounted.

	2. Spring Lift-Assist Mechanisms:  Manufacturer's standard for balancing roller-shade weight and lifting heavy roller shades.

	B. Rollers:  Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses required to accommodate operating mechanisms and weights and widths of shadebands indicated without deflection.  Provide with permanently lubricated dr...
	1. Double-Roller Mounting Configuration:  Offset, outside roller over and inside roller under.
	2. Inside Roller:
	a. Drive-End Location:  As indicated on Drawings.
	b. Direction of Shadeband Roll:  Regular, from back of roller.

	3. Outside Roller:
	a. Drive-End Location:  As indicated on Drawings.
	b. Direction of Shadeband Roll:  Regular, from back of roller.

	4. Shadeband-to-Roller Attachment:  Manufacturer's standard method.

	C. Mounting Hardware:  Brackets or endcaps, corrosion resistant and compatible with roller mounting configuration, roller assemblies, operating mechanisms, installation accessories, and installation locations and conditions indicated.
	D. Roller-Coupling Assemblies:  Coordinated with operating mechanism and designed to join up to three inline rollers into a multiband shade that is operated by one roller drive-end assembly.
	E. Inside Shadebands:
	1. Shadeband Material:  Light-filtering fabric.
	2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum.
	a. Type:  Enclosed in sealed pocket of shadeband material.
	b. Color and Finish:  As selected by Architect from manufacturer's full range.


	F. Outside Shadebands:
	1. Shadeband Material:  Light-blocking fabric.
	2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum.
	a. Type:  Enclosed in sealed pocket of shadeband material.
	b. Color and Finish:  As selected by Architect from manufacturer's full range.


	G. Shade Pocket:  For mounting as indicated on the drawings.
	1. Extruded aluminum shade pocket, sized to accommodate roller shades, with exposed extruded aluminum closure mount, tile support and removable closure panel to provide access to shades.
	2. Basis of Design: 4133 surface mounted with endcaps, as per details.
	3. Retain "Recessed Shade Pocket" Subparagraph below for roller enclosure installed above the ceiling.

	H. Installation Accessories:
	1. Side Channels:  With light seals and designed to eliminate light gaps at sides of shades as shades are drawn down.  Provide side channels with shadeband guides or other means of aligning shadebands with channels at tops.
	2. Bottom (Sill) Channel or Angle:  With light seals and designed to eliminate light gaps at bottoms of shades when shades are closed.
	3. Installation Accessories Color and Finish:  As selected from manufacturer's full range.


	2.4 SHADEBAND
	A. Shadeband Material Flame-Resistance Rating:  Comply with NFPA 701.  Testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	B. Shade Bands: Construction of shade band includes the fabric, the enclosed hem weight, shade roller tube, and the attachment of the shade band to the roller tube. Sewn hems and open hem pockets shall not be acceptable.
	1. Concealed Hembar: Shall be continuous extruded aluminum for entire width of shade band and with the following characteristics:
	a. Hembar shall be heat sealed on all sides.
	b. Open ends shall not be accepted.

	2. Shade band and Shade Roller Attachment:
	a. Use extruded aluminum shade roller tube of a diameter and wall thickness required to support shade fabric without excessive deflection.
	b. Provide for positive mechanical attachment of shade band to roller tube; shade band shall be made removable / replaceable with a "snap-on" snap-off" Spline mounting, without having to remove shade roller from shade brackets.
	c. Mounting Spline shall not require use of adhesives, adhesive tapes, staples, and/or rivets.
	d. Any method of attaching shade band to roller tube that requires the use of: adhesive, adhesive tapes, staples, and/or rivets, does not meet the performance requirements of this specification and shall not be accepted.


	C. Light-Filtering Fabric:  Woven fabric, stain and fade resistant.
	1. Source:  Roller-shade manufacturer.
	2. Type:  PVC-coated polyester.
	3. Weave: Dense Vertical Weave.
	4. Roll Width:  96 inches (244 mm).
	5. Orientation on Shadeband:  Up the bolt.
	6. Openness Factor:  3 percent.
	7. Color:  As selected by Architect from manufacturer's full range.

	D. Light-Blocking Fabric:  Opaque fabric, stain and fade resistant.
	1. Source:  Roller-shade manufacturer.
	2. Type:  Acrylic-coated fiberglass.
	3. Roll Width:  98 inches (249 mm).
	4. Orientation on Shadeband:  Up the bolt.
	5. Features:  Flame retardant and flame resistant.
	6. Color:  As selected by Architect from manufacturer's full range.


	2.5 ROLLER-SHADE FABRICATION
	A. Product Safety Standard:  Fabricate roller shades to comply with WCMA A 100.1, including requirements for flexible, chain-loop devices; lead content of components; and warning labels.
	B. Unit Sizes:  Fabricate units in sizes to fill window and other openings as follows, measured at 74 deg F (23 deg C):
	1. Between (Inside) Jamb Installation:  Width equal to jamb-to-jamb dimension of opening in which shade is installed less 1/4 inch (6 mm) per side or 1/2-inch (13-mm) total, plus or minus 1/8 inch (3.1 mm).  Length equal to head-to-sill or -floor dime...
	2. Outside of Jamb Installation:  Width and length as indicated, with terminations between shades of end-to-end installations at centerlines of mullion or other defined vertical separations between openings.

	C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible except as follows:
	1. Vertical Shades:  Where width-to-length ratio of shadeband is equal to or greater than 1:4 provide battens and seams at uniform spacing along shadeband length to ensure shadeband tracking and alignment through its full range of movement without dis...
	2. Railroaded Materials:  Railroad material where material roll width is less than the required width of shadeband and where indicated.  Provide battens and seams as required by railroaded material to produce shadebands with full roll-width panel(s) p...
	3. Blackout shadebands, when used in side channels, shall have horizontally mounted, roll-formed stainless steel or tempered-steel battens not more than 3 feet (115 mm) on center extending fully into the side channels. Battens shall be concealed in an...
	a. Battens shall be roll formed of stainless steel or tempered steel and concave to match the contour of the roller tube.
	b. Batten pockets shall be self-colored fabric front and back RF welded into the shadecloth. A self-color opaque liner shall be provided front and back to eliminate any see through of the batten pocket that shall not exceed 1-1/2 inches (38.1 mm) high...




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, operational clearances, accurate locations of connections to building electrical system, and other conditions affecting...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ROLLER-SHADE INSTALLATION
	A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written instructions.
	1. Opaque Shadebands:  Located so shadeband is not closer than 2 inches (51 mm) to interior face of glass.  Allow clearances for window operation hardware.

	B. Electrical Connections:  Connect motor-operated roller shades to building electrical system.

	3.3 ADJUSTING
	A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction throughout entire operational range.

	3.4 CLEANING AND PROTECTION
	A. Clean roller-shade surfaces after installation, according to manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer that ensure that roller shades are without damage or deterioration at time of Substantial Completion.
	C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of Substantial Completion.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain motor-operated roller shades.

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
	1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste Management Plan and to the maximum extent economically feasible and place in designated areas for recycling.
	2. Set aside and protect materials suitable for reuse and/or remanufacturing.
	3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated area.
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