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NOTICE TO BIDDERS 00 0300 - 1 of 3 

SECTION 00 03 00 - 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 (Roof Replacement): (BE-01) 

2. Classroom Renovations Project: (GC-01, EC-01)   

3. Hydronic Conversion & AC Phase.1: (MC-01, EC-01)  

4. BMS Controls Upgrades: (MC-01)  

B. Barr Middle School  

1. Building Envelope (Roof Replacement): (BE-01) 

2. Elevator Replacement Project: (GC-01, EC-01)   

3. Switchgear Replacement Project: (EC-01)   

4. BMS Controls Upgrades: (MC-01) 

5. Air Conditioning Project: (MC-01, EC-01) 

 

1.2 CONTRACTS: 

A. Separate Prime Contracts will be let for: 

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

2. General Construction #1 – (GC-01) 

3. Mechanical Construction #1 – (MC-01) 

4. Electrical Construction #1 – (EC-01) 

1.3 SCHEDULE: 

A. Bidding Documents Available: 
1. At  12:00 p.m. on June 6, 2023 Bidding Documents for the proposed project will be 

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



NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 3 
KSQ DESIGN PROJECT NO. 2211002.00 
 

BID SET ISSUANCE  
JUNE 6, 2023 

 

 

 

NOTICE TO BIDDERS 00 0300 - 2 of 3 

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. 

 

B. Pre-Bid Conference: 

1. Date & Time: Thursday, June 15, 2023 @ 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: Tuesday, July 11, 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, July 5, 2023 by 12:00pm (noon) 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 
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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 
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: June 6, 2023 

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

END OF SECTION 00 0300 
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SECTION 00 0301 – REQUEST FOR CLARIFICATION

Project Name: Nanuet UFSD 
Nanuet Bond Projects-Phase 3

Contractor Name:

Respond to:

Fax Number:

Address:

Subject:

Drawing/Reference No.:

Request:

Reply:

By: Date:

Request to: KSQ Design
Attn: Ofe Clarke
Email: oclarke@ksq.design

END OF SECTION 00 0301

mailto:oclarke@ksq.design
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�httmjijckrq}_rcb_fknjq_ufcbakafcl�{_eqr�acdl{_�tjgaxagrkafcl{_rmm_�bbjcbr{_rcb_rmm_fknjq_bfghijckl_jchijqrkjb_ac_
�qkagmj_�_fx_knjlj_|clkqhgkafclv

]VŴ�_ejxacakafcl_ljk_xfqkn_ac_knj_�jcjqrm_ufcbakafcl_fx_knj_ufckqrgk_xfq_ufclkqhgkafc{_fq_ac_fknjq_sqftfljb_ufckqrgk_
efghijckl_rttm}_kf_knj_̀abbacd_efghijcklv

]VŴ�_�bbjcbr_rqj_�qakkjc_fq_dqrtnag_aclkqhijckl_allhjb_z}_knj_�qgnakjgk{_�nagn{_z}_rbbakafcl{_bjmjkafcl{_gmrqaxagrkafcl{_fq_
gfqqjgkafcl{_ifbax}_fq_ackjqtqjk_knj_̀abbacd_efghijcklv

]VŴ�_�_̀ab_al_r_gfitmjkj_rcb_tqftjqm}_j~jghkjb_tqftflrm_kf_bf_knj_�fq�_xfq_knj_lhil_lkathmrkjb_knjqjac{_lhziakkjb_ac_
rggfqbrcgj_�akn_knj_̀abbacd_efghijcklv

]VŴ�_wnj_̀rlj_̀ab_al_knj_lhi_lkrkjb_ac_knj_̀ab_xfq_�nagn_knj_̀abbjq_fxxjql_kf_tjqxfqi_knj_�fq�_bjlgqazjb_ac_knj_̀abbacd_
efghijckl{_kf_�nagn_�fq�_ir}_zj_rbbjb_fq_bjmjkjb_z}_lhil_lkrkjb_ac_�mkjqcrkj_̀ablv

]VŴ�_�c_�mkjqcrkj_̀ab_�fq_�mkjqcrkj�_al_rc_rifhck_lkrkjb_ac_knj_̀ab_kf_zj_rbbjb_kf_fq_bjbhgkjb_xqfi{_fq_knrk_bfjl_cfk_
gnrcdj{_knj_̀rlj_̀ab_ax_knj_gfqqjltfcbacd_gnrcdj_ac_knj_�fq�{_rl_bjlgqazjb_ac_knj_̀abbacd_efghijckl{_al_rggjtkjbv

]VŴ�_�_�cak_sqagj_al_rc_rifhck_lkrkjb_ac_knj_̀ab_rl_r_tqagj_tjq_hcak_fx_ijrlhqjijck_xfq_irkjqarml{_jphatijck{_fq_ljqyagjl{_
fq_r_tfqkafc_fx_knj_�fq�{_rl_bjlgqazjb_ac_knj_̀abbacd_efghijcklv

]VŴ�_�_̀abbjq_al_r_tjqlfc_fq_jckak}_�nf_lhziakl_r_̀ab_rcb_�nf_ijjkl_knj_qjphaqjijckl_ljk_xfqkn_ac_knj_̀abbacd_
efghijcklv

]VŴ�_�_�hz�zabbjq_al_r_tjqlfc_fq_jckak}_�nf_lhziakl_r_zab_kf_r_̀abbjq_xfq_irkjqarml{_jphatijck{_fq_mrzfq_xfq_r_tfqkafc_fx_
knj_�fq�v

OPQRSTUV�VVV�RXXUP�\VPU�PU\UZQOQR[Z\
]V�̂W_̀}_lhziakkacd_r_̀ab{_knj_̀abbjq_qjtqjljckl_knrk�

Ŵ knj_̀abbjq_nrl_qjrb_rcb_hcbjqlkrcbl_knj_̀abbacd_efghijckl�
�̂ knj_̀abbjq_hcbjqlkrcbl_nf�_knj_̀abbacd_efghijckl_qjmrkj_kf_fknjq_tfqkafcl_fx_knj_sqf�jgk{_ax_rc}{_zjacd_zab_

gfcghqqjckm}_fq_tqjljckm}_hcbjq_gfclkqhgkafc�
�̂ knj_̀ab_gfitmajl_�akn_knj_̀abbacd_efghijckl�
�̂ knj_̀abbjq_nrl_yalakjb_knj_lakj{_zjgfij_xriamarq_�akn_mfgrm_gfcbakafcl_hcbjq_�nagn_knj_�fq�_al_kf_zj_

tjqxfqijb{_rcb_nrl_gfqqjmrkjb_knj_̀abbjq�l_fzljqyrkafcl_�akn_knj_qjphaqjijckl_fx_knj_sqftfljb_ufckqrgk_
efghijckl�

�̂ knj_̀ab_al_zrljb_htfc_knj_irkjqarml{_jphatijck{_rcb_l}lkjil_qjphaqjb_z}_knj_̀abbacd_efghijckl_�aknfhk_
j~gjtkafc�_rcb

�̂ knj_̀abbjq_nrl_qjrb_rcb_hcbjqlkrcbl_knj_tqfyalafcl_xfq_maphabrkjb_brirdjl{_ax_rc}{_ljk_xfqkn_ac_knj_xfqi_fx_
�dqjjijck_zjk�jjc_knj_��cjq_rcb_ufckqrgkfqv

OPQRSTUV�VVV�RXXRZ�VX[S��UZQ\
]V�̂WVX�� ¡�¢£ �¤¥
]V�̂ŴW_̀abbjql_lnrmm_fzkrac_gfitmjkj_̀abbacd_efghijckl{_rl_acbagrkjb_zjmf�{_xqfi_knj_allhacd_fxxagj_bjladcrkjb_ac_knj_
rbyjqkaljijck_fq_acyakrkafc_kf_zab{_xfq_knj_bjtflak_lhi{_ax_rc}{_lkrkjb_knjqjacv
¦§̈©ª«¬®̄°±²³̄́µ«°̄¬́¶̄·̄®̧¬ª¹³̄²®¶́ª®³̄°±́̄́ª®º»¹¬¼±½̧³̄»¬»®½̄«±»·³̄±½̄±°®½̧̄ ®°±©̄¾ª©©®½́̄ °́¬¹¹̄±¶¬ª̈̄¾ª©©ª̈¿̄
À±«µ̧ ®̈́ÁÂ
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PQRSTSUVWXYVZ[\]̂Z[_V_[̀ab̂cVbdeffVg[VZ[h]X_[_VcaVî__[ZbVjdaVb]gk̂cVeVgaXeVĥ_[Vî_VeX_VZ[c]ZXVcd[V̀è[ZVî__̂XlV
man]k[XcbV̂XVlaa_VnaX_̂ĉaXVĵcd̂XVc[XV_eYbVehc[ZVZ[n[̂̀cVahVî_boVpd[VnabcVcaVZ[̀fen[Vk̂bb̂XlVaZV_ekel[_V̀è[ZV
_an]k[XcbVĵffVg[V_[_]nc[_VhZakVcd[V_[̀ab̂coVWVî__[ZVZ[n[̂q̂XlVeVraXcZencVejeZ_VkeYVZ[cêXVcd[V̀è[ZVî__̂XlV
man]k[XcbsVeX_Vcd[Vî__[ZtbV_[̀ab̂cVĵffVg[VZ[h]X_[_o

PQRSTSRVî__̂XlVman]k[XcbVĵffVXacVg[V̂bb][_V_̂Z[ncfYVcaVu]gvĝ__[ZbV]Xf[bbVb̀[n̂ĥneffYVahh[Z[_V̂XVcd[Ve_q[Zĉb[k[XcVaZV
X̂q̂ceĉaXVcaVĝ_sVaZV̂XVb]̀ f̀[k[XceZYV̂XbcZ]nĉaXbVcaVĝ__[Zbo

PQRSTSwVî__[ZbVbdeffV]b[Vnak̀ f[c[Vî__̂XlVman]k[XcbV̂XV̀Z[̀eẐXlVî_boVx[̂cd[ZVcd[VyjX[ZVXaZVWZnd̂c[ncVebb]k[bV
Z[b̀aXb̂ĝf̂cYVhaZV[ZZaZbVaZVk̂b̂Xc[Z̀Z[ceĉaXbVZ[b]fĉXlVhZakVcd[V]b[VahV̂Xnak̀ f[c[Vî__̂XlVman]k[Xcbo

PQRSTSzVpd[Vî__̂XlVman]k[XcbVĵffVg[Veqêfegf[VhaZVcd[Vbaf[V̀]Z̀ab[VahVagcêX̂XlVî_bVaXVcd[V{aZ|oVxaVf̂n[Xb[VaZVlZeXcVahV
]b[V̂bVnaXh[ZZ[_VgYV_̂bcẐg]ĉaXVahVcd[Vî__̂XlVman]k[Xcbo

PQRSUQ}~��������~�Q~�Q������������~�Q~�Q�������Q�~�������
PQRSUSTVpd[Vî__[ZVbdeffVneZ[h]ffYVbc]_YVcd[Vî__̂XlVman]k[XcbsVbdeffV[�ek̂X[Vcd[Vb̂c[VeX_VfanefVnaX_̂ĉaXbsVeX_VbdeffV
XaĉhYVcd[VWZnd̂c[ncVahV[ZZaZbsV̂XnaXb̂bc[Xn̂[bsVaZVekĝl]̂ĉ[bV_̂bnaq[Z[_VeX_VZ[\][bcVnfeẐĥneĉaXVaZV̂Xc[Z̀Z[ceĉaXV
]̀Zb]eXcVcaVu[nĉaXV�o�o�o

PQRSUSUV�[\][bcbVhaZVnfeẐĥneĉaXVaZV̂Xc[Z̀Z[ceĉaXVahVcd[Vî__̂XlVman]k[XcbVbdeffVg[Vb]gk̂cc[_VgYVcd[Vî__[ZV̂XVjẐĉXlV
eX_VbdeffVg[VZ[n[̂q[_VgYVcd[VWZnd̂c[ncVecVf[ebcVb[q[XV_eYbV̀ẐaZVcaVcd[V_ec[VhaZVZ[n[̂̀cVahVî_boV
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PQRSUSRV°a_̂ĥneĉaXbVeX_V̂Xc[Z̀Z[ceĉaXbVahVcd[Vî__̂XlVman]k[XcbVbdeffVg[Vke_[VgYVW__[X_]koV°a_̂ĥneĉaXbVeX_V
X̂c[Z̀Z[ceĉaXbVahVcd[Vî__̂XlVman]k[XcbVke_[V̂XVeXYVacd[ZVkeXX[ZVbdeffVXacVg[VĝX_̂XlsVeX_Vî__[ZbVbdeffVXacVZ[fYV]̀aXV
cd[ko

PQRSRQ±�²�������~��
PQRSRSTVpd[Vkec[ẐefbsV̀Za_]ncbsVeX_V[\]̂̀ k[XcV_[bnẐg[_V̂XVcd[Vî__̂XlVman]k[XcbV[bcegf̂bdVeVbceX_eZ_VahVZ[\]̂Z[_V
h]XnĉaXsV_̂k[Xb̂aXsVè [̀eZeXn[sVeX_V\]ef̂cYVcaVg[Vk[cVgYVeXYV̀Zàab[_Vb]gbĉc]ĉaXo

PQRSRSUQ±�²�������~�Q³�~����
PQRSRSUSTV{Ẑcc[XVZ[\][bcbVhaZVb]gbĉc]ĉaXbVbdeffVg[VZ[n[̂q[_VgYVcd[VWZnd̂c[ncVecVf[ebcVc[XV_eYbV̀ẐaZVcaVcd[V_ec[VhaZVZ[n[̂̀cV
ahVî_boV�[\][bcbVbdeffVg[Vb]gk̂cc[_V̂XVcd[Vbek[VkeXX[ZVebVcdecV[bcegf̂bd[_VhaZVb]gk̂cĉXlVnfeẐĥneĉaXbVeX_V
X̂c[Z̀Z[ceĉaXbV̂XVu[nĉaXV�o�o�o

PQRSRSUSUVî__[ZbVbdeffVb]gk̂cVb]gbĉc]ĉaXVZ[\][bcbVaXVeVu]gbĉc]ĉaXV�[\][bcV́aZkV̂hVaX[V̂bV̀Zaq̂_[_V̂XVcd[Vî__̂XlV
man]k[Xcbo

PQRSRSUSRVµhVeVu]gbĉc]ĉaXV�[\][bcV́aZkV̂bVXacV̀Zaq̂_[_sVZ[\][bcbVbdeffV̂Xnf]_[V¶·̧Vcd[VXek[VahVcd[Vkec[ẐefVaZV[\]̂̀ k[XcV
b̀[n̂ĥ[_V̂XVcd[Vî__̂XlVman]k[Xcb¹V¶�̧Vcd[VZ[ebaXVhaZVcd[VZ[\][bc[_Vb]gbĉc]ĉaX¹V¶�̧VeVnak̀ f[c[V_[bnẐ̀ĉaXVahVcd[V
Z̀àab[_Vb]gbĉc]ĉaXV̂Xnf]_̂XlVcd[VXek[VahVcd[Vkec[ẐefVaZV[\]̂̀ k[XcV̀Zàab[_VebVcd[Vb]gbĉc]c[sV̀[ZhaZkeXn[VeX_Vc[bcV
_ecesVeX_VZ[f[qeXcV_ZeĵXlb¹VeX_V¶º̧VeXYVacd[ZV̂XhaZkeĉaXVX[n[bbeZYVhaZVeXV[qef]eĉaXoVpd[VZ[\][bcVbdeffV̂Xnf]_[VeV
bcec[k[XcVb[cĉXlVhaZcdVndeXl[bV̂XVacd[ZVkec[ẐefbsV[\]̂̀ k[XcsVaZVacd[ZV̀aZĉaXbVahVcd[V{aZ|sV̂Xnf]_̂XlVndeXl[bV̂XVcd[V
jaZ|VahVacd[ZVnaXcZencbVaZVcd[V̂k̀ encVaXVeXYV»Za¼[ncVr[ZĉĥneĉaXbV¶b]ndVebV½¾¾m̧sVcdecVĵffVZ[b]fcVhZakV̂XnaZ̀aZeĉaXVahV
cd[V̀Zàab[_Vb]gbĉc]ĉaXo

PQRSRSRVpd[Vg]Z_[XVahV̀ZaahVahVcd[Vk[ẐcVahVcd[V̀Zàab[_Vb]gbĉc]ĉaXV̂bV]̀aXVcd[V̀Zàab[ZoVpd[VWZnd̂c[nctbV_[n̂b̂aXVahV
è Z̀aqefVaZV_̂bè Z̀aqefVahVeV̀Zàab[_Vb]gbĉc]ĉaXVbdeffVg[VĥXefo

PQRSRSwVµhVcd[VWZnd̂c[ncVè Z̀aq[bVeV̀Zàab[_Vb]gbĉc]ĉaXV̀ẐaZVcaVZ[n[̂̀cVahVî_bsVb]ndVè Z̀aqefVbdeffVg[Vb[cVhaZcdV̂XVeXV
W__[X_]koVẀ Z̀aqefbVke_[V̂XVeXYVacd[ZVkeXX[ZVbdeffVXacVg[VĝX_̂XlsVeX_Vî__[ZbVbdeffVXacVZ[fYV]̀aXVcd[ko
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PQRSRSTUVWUXYZX[\[Y[\W]XÛ\__UZ̀UaW]X\b̀c̀bUde[̀cU[f̀UgW][cda[Ud̂dcbUY]_̀XXUXh̀a\e\ad__iUhcWj\b̀bUeWcU\]U[f̀UgW][cda[U
kWaYl̀][Xm

PQRSnQoppqrps
PQRSnStUubb̀]bdÛ\__UZ̀U[cd]Xl\[[̀bU[WUv\bb̀cXUw]Ŵ]UZiU[f̀U\XXY\]xUWee\àU[WUfdj̀Uc̀à\j̀bUaWlh_̀[̀Uv\bb\]xU
kWaYl̀][Xm
yz{|}~�����������~�����������}�������}����������}�������������������~�������������������|��||�{|���}���������{��}���|��
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PQRSnS�Uubb̀]bdÛ\__UZ̀Udjd\_dZ_̀Ûf̀c̀Uv\bb\]xUkWaYl̀][XUdc̀UW]Ue\_̀m

PQRSnSRUubb̀]bdÛ\__UZ̀U\XXỲbU]WU_d[̀cU[fd]UeWYcUbdiXUhc\WcU[WU[f̀Ubd[̀UeWcUc̀à\h[UWeUv\bX�Ù�àh[Ud]Uubb̀]bYlU
\̂[fbcd̂\]xU[f̀Uc̀�ỲX[UeWcUv\bXUWcUW]̀Ûf\afU\]a_Yb̀XUhWX[hW]̀l̀][UWeU[f̀Ubd[̀UeWcUc̀à\h[UWeUv\bXm

PQRSnSnU�c\WcU[WUXYZl\[[\]xUdUv\b�ÙdafUv\bb̀cUXfd__UdXàc[d\]U[fd[U[f̀Uv\bb̀cUfdXUc̀à\j̀bUd__Uubb̀]bdU\XXỲb�Ud]bU[f̀U
v\bb̀cUXfd__Udaw]Ŵ _̀bx̀U[f̀\cUc̀à\h[U\]U[f̀Uv\bm

o������QnQQQ��  �¡¢Q£�¤�� ¥��¦
PQnStQ£§q̈s§s©ª«rQ«¬Q�ªp
PQnStStUv\bXUXfd__UZ̀UXYZl\[[̀bUW]U[f̀UeWclXU\]a_Yb̀bÛ\[fUWcU\b̀][\e\̀bU\]U[f̀Uv\bb\]xUkWaYl̀][Xm

PQnStS�Uu__UZ_d]wXUW]U[f̀UZ\bUeWclUXfd__UZ̀U_̀x\Z_iÙ�̀aY[̀bmU�dh̀cUZ\bUeWclXUXfd__UZ̀Ù�̀aY[̀bU\]UdU]W]®̀cdXdZ_̀Ul̀b\Ylm

PQnStSRŪYlXUXfd__UZ̀Ù�hc̀XX̀bU\]UZW[fÛWcbXUd]bU]YlZ̀cX�UY]_̀XXU]W[̀bUW[f̀ĉ\X̀UW]U[f̀UZ\bUeWclmU°]UadX̀UWeUb\Xac̀hd]ai�U[f̀U
dlWY][Ù][̀c̀bU\]ÛWcbXUXfd__UxWj̀c]m

±²³́µ́³U¶dẁU]WÙcdXYc̀X�UacWXX®WY[X�Ûf\[̀WY[X�Ûc\[̀®Wj̀cX�UWZ_\[̀cd[\W]X�UWcUafd]x̀XUWeUd]iUw\]bU\]U[f̀Uv\bU·WclU
hfcdX̀W_Wxi�U\]U[f̀Ù][ciUWeUY]\[Uhc\àX�UWcUd]î f̀c̀UW]U[f̀Uv\bUeWclmUU·\__U\]Ud__UZ_d]wXUXhdàXU_̀x\Z_imUUu]U\__̀x\Z_̀Ù][ciU
ldiUb\X�Yd_\eiU[f̀UZ\bU\]U\[XÙ][\c̀[imUU°eUdUl\X[dẁU\XUldb̀�UYX̀UdU]̀ Ûv\bU·WclmUUVWUhWX[UZ\bUl̀ [̀\]xXÛ\__UZ̀UdeeWcb̀bU[WU
d]iUZ\bb̀cU[WÙ�h_d\]UWcUa_dc\eiU\__̀x\Z_̀UWcUafd]x̀bÙ][c\̀X3

PQnStSTUu__Uc̀�ỲX[̀bUu_[̀c]d[̀XUXfd__UZ̀UZ\bmU°eU]WUafd]x̀U\]U[f̀UvdX̀Uv\bU\XUc̀�Y\c̀b�Ù][̀cU̧VWUgfd]x̀ U̧WcUdXUc̀�Y\c̀bUZiU
[f̀UZ\bUeWclm
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Z\]bU[f̀Uv\bb̀cm

PQnStSÁUuUv\bb̀cUXfd__U\]aYcUd__UaWX[XUdXXWa\d[̀bÛ\[fU[f̀Uhc̀hdcd[\W]UWeU\[XUv\bm
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X̀aYc\[iÇ
yz{���������������{|�����{������}|���~��}����



����������	
��������������������������� !"��� #"��� $"���$ "���� �%&'�(!�$�)��*�+�,-+��.%&�/&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�#<<MMM!�<N

O

PQRSTUSVWSXYTZ[\]T̂_TỲSTŴXYVaWYTbcdT̂_TêVfTT
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èQẀTỲSTmQnTQbTbcvdQYYSnxTz_TỲSTmQnTQbTbSXYTvwTdaQptTỲSTbSapSnTSXRSp̂oSTb̀appTvSTSXWp̂bSnTQXTaTbSoaVaYSTdaQpQXqTSXRSp̂oST
eQỲTỲSTX̂YaYQ̂XT́yµ~¶µ�Tmz�Tµ·r¶syµ�́T̂XTỲST_aWSTỲSVŜ_x
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ÀpÁ ŕss�Puªu�rouP�l�P�«¬P�{woyt�o{ynP̄rtspmp�top{wP°otouzuwo
ÀppÁÂ{noPyu�uwoPmpwtw�ptsPnotouzuwoP|�P�¾Â



����������	
��������������������������� !"��� #"��� $"���$ "���� �%&'�(!�$�)��*�+�,-+��.%&�/&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�#<<MMM!�<N

�

OPPPQRSTSUSVWSXYZV[YS\]SUPSVWŜ
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à_es[_b[nfe[j_ebfj[_à_~abu_fdj_kfn][v
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NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

BE BID FORM 00 3000 - 1 of 2

SECTION 00 30 00 – 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 3 Projects, dated June 6. 2023 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:

NANUET HIGH SCHOOL: 
____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

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

BARR MIDDLE SCHOOL: 
____________________________________________________________________________________

____________________________________________________________________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: Roof Caulk Abatement  $______________________ Dollars $ No Cents

Unit Price BE-01 #2: Roof System complete demo and replacement $____________ Dollars $ No Cents

Unit Price BE-01 #3: Replacement of Metal Coping  $______________________ Dollars $ No Cents



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

BE BID FORM 00 3000 - 2 of 2

ALTERNATES: NONE

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.

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

GC BID FORM 00 3001 - 1 of 4

SECTION 00 3001 - GC BID FORM

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 3 Projects, dated June 6. 2023 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:

NANUET HIGH SCHOOL: 
____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

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

BARR MIDDLE SCHOOL: 
____________________________________________________________________________________

____________________________________________________________________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) and Mastic: $___________ Dollars $ No Cents

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

$__________________ Dollars $ No Cents

Unit Price GC-#3: Abatement of Transite paneling $__________________ Dollars $ No Cents

ALTERNATES: 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

GC BID FORM 00 3001 - 2 of 4

Add Alternate GC-01 Alt #1: $_________________________________________ Dollar $ No Cents

Add Alternate GC-01 Alt #2: $_________________________________________ Dollar $ No Cents

Add Alternate GC-01 Alt #3: $_________________________________________ Dollar $ No Cents

Add Alternate GC-01 Alt #4: $_________________________________________ Dollar $ No Cents

Add Alternate GC-01 Alt #5: $_________________________________________ Dollar $ No Cents

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

GC BID FORM 00 3001 - 3 of 4

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

GC BID FORM 00 3001 - 4 of 4

THIS PAGE INTENTIONALLY LEFT BLANK



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

EC BID FORM 00 3002 - 1 of 4

SECTION 00 3002 - 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 3 Projects, dated June 6. 2023 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:

NANUET HIGH SCHOOL: 
____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

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

BARR MIDDLE SCHOOL: 
____________________________________________________________________________________

____________________________________________________________________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: 

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

ALTERNATES: 

Add Alternate EC-01 Alt #1: NOT USED

Add Alternate EC-01 Alt #2: $_________________________________________ Dollar $ No Cents

Add Alternate EC-01 Alt #3: $_________________________________________ Dollar $ No Cents



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

EC BID FORM 00 3002 - 2 of 4

Add Alternate EC-01 Alt #4: $_________________________________________ Dollar $ No Cents

Add Alternate EC-01 Alt #5: $_________________________________________ Dollar $ No Cents

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

EC BID FORM 00 3002 - 3 of 4

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

EC BID FORM 00 3002 - 4 of 4

THIS PAGE INTENTIONALLY LEFT BLANK



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

MC BID FORM 00 3003 - 1 of 4

SECTION 00 3003 - 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 3 Projects, dated June 6. 2023 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:

NANUET HIGH SCHOOL: 
____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

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

BARR MIDDLE SCHOOL: 
____________________________________________________________________________________

____________________________________________________________________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: 

Unit Price MC-#1: Abatement of ACM Floor Tile (VAT) AND Mastic: $__________ Dollars $ No Cents

Unit Price MC-#2: Abatement of ACM Pipe Insulation (including elbows): 
$______________________Dollars $ No Cents

Unit Price MC-#3: New Ductwork as specified in the contract documents: $__________________ 
Dollars $ No Cents

ALTERNATES: NONE NOTED



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

MC BID FORM 00 3003 - 2 of 4

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

MC BID FORM 00 3003 - 3 of 4

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

MC BID FORM 00 3003 - 4 of 4

THIS PAGE INTENTIONALLY LEFT BLANK
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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.

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?
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«  »

.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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1 2 3 4
PROJECT NAME                     

PROJECT 
LOCATION

                    

PROJECT TYPE                     

OWNER                     

ARCHITECT                     

CONTRACTOR’S 
PROJECT 
EXECUTIVE

                    

KEY PERSONNEL 
(include titles)

                    

PROJECT DETAILS Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

PROJECT 
DELIVERY 
METHOD

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

SUSTAINABILITY 
CERTIFICATIONS
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1 2 3 4
PROJECT NAME                     

PROJECT 
LOCATION

                    

PROJECT TYPE                     

OWNER                     

ARCHITECT                     

CONTRACTOR’S 
PROJECT 
EXECUTIVE

                    

KEY PERSONNEL 
(include titles)

                    

PROJECT DETAILS Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

PROJECT 
DELIVERY 
METHOD

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

SUSTAINABILITY 
CERTIFICATIONS
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°±²�³́µ¶·̧¹¶́·�̧µº�»¼·²¶½�̧·²�¾́¼µº�¶́�¶±²�¿Àµ²·�Áµ�¶±²�̧Ấ ¼µ¶�Ã²¶�Ä́·¶±�̧¾́Å²Æ�Ä́·�¶±²�
Ç̧½Â²µ¶�́Ä�À±Á¹±�¶±²�³́µ¶·̧¹¶́·�̧µº�»¼·²¶½�¾Áµº�¶±²ÂÃ²ÈÅ²ÃÆ�¶±²Á·�±²Á·ÃÆ�²É²¹¼¶́·ÃÆ�
º̧ÂÁµÁÃ¶·̧¶́·ÃÆ�Ã¼¹¹²ÃÃ́·Ã�̧µº�̧ÃÃÁÊµÃÆ�Ë́Áµ¶È½�̧µº�Ã²Å²·̧ÈÈ½Æ�̧Ã�Ç·́ÅÁº²º�±²·²ÁµÌ�°±²�
¹́µºÁ¶Á́µÃ�́Ä�¶±ÁÃ�Í́µº�̧·²�Ã¼¹±�¶±̧¶�ÁÄ�¶±²�¿Àµ²·�̧¹¹²Ç¶Ã�¶±²�¾Áº�́Ä�¶±²�³́µ¶·̧¹¶́·�ÀÁ¶±Áµ�
¶±²�¶ÁÂ²�ÃÇ²¹ÁÄÁ²º�Áµ�¶±²�¾Áº�º́¹¼Â²µ¶ÃÆ�́·�ÀÁ¶±Áµ�Ã¼¹±�¶ÁÂ²�Ç²·Á́º�̧Ã�Â̧½�¾²�̧Ê·²²º�¶́�¾½�
¶±²�¿Àµ²·�̧µº�³́µ¶·̧¹¶́·Æ�̧µº�¶±²�³́µ¶·̧¹¶́·�²Á¶±²·�ÎÏÐ�²µ¶²·Ã�Áµ¶́�̧�¹́µ¶·̧¹¶�ÀÁ¶±�¶±²�
¿Àµ²·�Áµ�̧¹¹́·º̧µ¹²�ÀÁ¶±�¶±²�¶²·ÂÃ�́Ä�Ã¼¹±�¾ÁºÆ�̧µº�ÊÁÅ²Ã�Ã¼¹±�¾́µº�́·�¾́µºÃ�̧Ã�Â̧½�¾²�
ÃÇ²¹ÁÄÁ²º�Áµ�¶±²�¾ÁººÁµÊ�́·�³́µ¶·̧¹¶�Ñ́¹¼Â²µ¶ÃÆ�ÀÁ¶±�̧�Ã¼·²¶½�̧ºÂÁ¶¶²º�Áµ�¶±²�Ë¼·ÁÃºÁ¹¶Á́µ�
Ä́�¶±²�Ò·́Ë²¹¶�̧µº�́¶±²·ÀÁÃ²�̧¹¹²Ç¶̧¾È²�¶́�¶±²�¿Àµ²·Æ�Ä́·�¶±²�Ä̧Á¶±Ä¼È�Ç²·Ä́·Â̧µ¹²�́Ä�Ã¼¹±�
³́µ¶·̧¹¶�̧µº�Ä́·�¶±²�Ç·́ÂÇ¶�Ç̧½Â²µ¶�́Ä�Ȩ̀¾́·�̧µº�Â̧¶²·Á̧È�Ä¼·µÁÃ±²º�Áµ�¶±²�Ç·́Ã²¹¼¶Á́µ�
¶±²·²́ÄÓ�́·�ÎÔÐ�Ç̧½Ã�¶́�¶±²�¿Àµ²·�¶±²�ºÁÄÄ²·²µ¹²Æ�µ́¶�¶́�²É¹²²º�¶±²�̧Ấ ¼µ¶�́Ä�¶±ÁÃ�Í́µºÆ�
¾²¶À²²µ�¶±²�̧Ấ ¼µ¶�ÃÇ²¹ÁÄÁ²º�Áµ�Ã̧Áº�¾Áº�̧µº�Ã¼¹±�Ȩ̀·Ê²·�̧Ấ ¼µ¶�Ä́·�À±Á¹±�¶±²�¿Àµ²·�Â̧½�
Áµ�Ế º́�Ä̧Á¶±�¹́µ¶·̧¹¶�ÀÁ¶±�̧µ́¶±²·�Ç̧·¶½�¶́�Ç²·Ä́·Â�¶±²�À́·Õ�¹́Å²·²º�¾½�Ã̧Áº�¾ÁºÆ�¶±²µ�¶±ÁÃ�
¾́ÈÁȨ̂¶Á́µ�Ã±̧ÈÈ�¾²�µ¼ÈÈ�̧µº�ǺÁºÆ�́¶±²·ÀÁÃ²�¶́�·²Â̧Áµ�Áµ�Ä¼ÈÈ�Ä́·¹²�̧µº�²ÄÄ²¹¶Ì�°±²�»¼·²¶½�
±²·²¾½�À̧ÁÅ²Ã�̧µ½�µ́¶Á¹²�́Ä�̧µ�̧Ê·²²Â²µ¶�¾²¶À²²µ�¶±²�¿Àµ²·�̧µº�³́µ¶·̧¹¶́·�¶́�²É¶²µº�¶±²�
¶ÁÂ²�Áµ�À±Á¹±�¶±²�¿Àµ²·�Â̧½�̧¹¹²Ç¶�¶±²�¾ÁºÌ�Ö Á̧Å²·�́Ä�µ́¶Á¹²�¾½�¶±²�»¼·²¶½�Ã±̧ÈÈ�µ́¶�̧ÇÇÈ½�
¶́�̧µ½�²É¶²µÃÁ́µ�²É¹²²ºÁµÊ�ÃÁÉ¶½�Î×ØÐ�º̧½Ã�Áµ�¶±²�̧ÊÊ·²Ȩ̂¶²�¾²½́µº�¶±²�¶ÁÂ²�Ä́·�̧¹¹²Ç¶̧µ¹²�
Ä́�¾ÁºÃ�ÃÇ²¹ÁÄÁ²º�Áµ�¶±²�¾Áº�º́¹¼Â²µ¶ÃÆ�̧µº�¶±²�¿Àµ²·�̧µº�³́µ¶·̧¹¶́·�Ã±̧ÈÈ�́¾¶̧Áµ�¶±²�
»¼·²¶½ÙÃ�¹́µÃ²µ¶�Ä́·�̧µ�²É¶²µÃÁ́µ�¾²½́µº�ÃÁÉ¶½�Î×ØÐ�º̧½ÃÌ�

ÚÄ�¶±ÁÃ�Í́µº�ÁÃ�ÁÃÃ¼²º�Áµ�¹́µµ²¹¶Á́µ�ÀÁ¶±�̧�Ã¼¾¹́µ¶·̧¹¶́·ÙÃ�¾Áº�¶́�̧�³́µ¶·̧¹¶́·Æ�¶±²�¶²·Â�
³́µ¶·̧¹¶́·�Áµ�¶±ÁÃ�Í́µº�Ã±̧ÈÈ�¾²�º²²Â²º�¶́�¾²�»¼¾¹́µ¶·̧¹¶́·�̧µº�¶±²�¶²·Â�¿Àµ²·�Ã±̧ÈÈ�¾²�
º²²Â²º�¶́�¾²�³́µ¶·̧¹¶́·Ì

Ö±²µ�¶±ÁÃ�Í́µº�±̧Ã�¾²²µ�Ä¼·µÁÃ±²º�¶́�¹́ÂÇÈ½�ÀÁ¶±�̧�Ã¶̧¶¼¶́·½�́·�́¶±²·�È²Ȩ̂È�·²Û¼Á·²Â²µ¶�Áµ�
¶±²�È́¹̧¶Á́µ�́Ä�¶±²�Ò·́Ë²¹¶Æ�̧µ½�Ç·́ÅÁÃÁ́µ�Áµ�¶±ÁÃ�Í́µº�¹́µÄÈÁ¹¶ÁµÊ�ÀÁ¶±�Ã̧Áº�Ã¶̧¶¼¶́·½�́·�
È²Ȩ̂È�·²Û¼Á·²Â²µ¶�Ã±̧ÈÈ�¾²�º²²Â²º�º²È²¶²º�±²·²Ä·́Â�̧µº�Ç·́ÅÁÃÁ́µÃ�¹́µÄ́·ÂÁµÊ�¶́�Ã¼¹±�
Ã¶̧¶¼¶́·½�́·�́¶±²·�È²Ȩ̂È�·²Û¼Á·²Â²µ¶�Ã±̧ÈÈ�¾²�º²²Â²º�Áµ¹́·Ḉ·̧¶²º�±²·²ÁµÌ�Ö±²µ�Ã́�
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NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

 

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 

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

  

 

 

 

  

 

 

  

 

 

  

 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

 

SUBSTITUTION REQUEST FORM 004325 - 2 

 

END OF SECTION 004325 
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NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

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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KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

PROPOSED SUBCONTRACTORS FORM 00 43 36 - 2 

END OF SECTION 00 43 36 
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NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

SEXUAL HARRASSMENT PREVENTION CERTIFICATION FORM                                      004522-2 of 2
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NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

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 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

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 
  

  

 

 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

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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CORPORATE RESOLUTIONS 004543 - 4 
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NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

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



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

GENERAL MUNICIPAL LAW 004801 - 2 of 2
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NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

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 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

DECLARATION OF BIDDER INABILITY TO COMPLY WITH IRAN DIVESTMENT 00 48 06.1
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NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 3 
KSQ DESIGN PROJECT NO. 2211002.00 
 

BID SET ISSUANCE  
JUNE 6, 2023 

 
 

 

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 3 

https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1550719 or   

or PRC# 2023006357 

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=1550719
http://www.p12.nysed.gov/facplan/NewsLetters.htm
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DRAFT

DRAFT

 AIA® Document A132TM – 2019
Standard Form of Agreement Between Owner and Contractor, 
Construction Manager as Adviser Edition

AIA Document A132™ – 2019. Copyright © 1975, 1980, 1992, 2009, and 2019 by The American Institute of Architects. All rights reserved. 
WARNING: This AIA®  Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of 
this AIA®  Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent 
possible under the law. This draft was produced by AIA software at 12:24:13 ET on 02/13/2020 under Order No.5818406942 which expires on 
10/13/2020, and is not for resale.
User Notes: Error! Unknown document property name. (1397978189)

1

13042949.1

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.

This document is intended 
to be used in conjunction 
with AIA Documents A232™–
2019, General Conditions of 
the Contract for 
Construction, Construction 
Manager as Adviser Edition; 
B132™–2019, Standard Form 
of Agreement Between Owner 
and Architect, Construction 
Manager as Adviser Edition; 
and C132™–2019, Standard 
Form of Agreement Between 
Owner and Construction 
Manager as Adviser. AIA 
Document A232™–2019 is 
adopted in this document by 
reference. Do not use with 
other general conditions 
unless this document is 
modified.

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.

AGREEMENT made as of the «   » day of «   » in the year «2023 »
(In words, indicate day, month and year.)

BETWEEN the Owner:
(Name, legal status, address and other information)

Nanuet School District
101 Church Street
Nanuet, NY 10954
T. 845.343.1481
and the Contractor:
(Name, legal status, address and other information)

for the following Project:
(Name, location and detailed description)
NANUET BOND PROJECTS PHASE 3
Nanuet HS School: 50-01-08-03-0-003-035 
Barr Middle School: 50-01-08-03-0-004-020

The Construction Manager:
(Name, legal status, address and other information)
Jacobs
500 7th Ave, 17th Floor
New York, NY 12601
T. 646.908.6550

The Architect:
(Name, legal status, address and other information)

« KSQ Architects, PC »« (dba KSQ Design) »
« 215 West 40th Street, 15th Floor »
« New York, NY 10018 »
« T. 914.628.3700 »

The Owner and Contractor agree as follows.

 TABLE OF ARTICLES
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1 THE CONTRACT DOCUMENTS

2 THE WORK OF THIS CONTRACT

3 DATE OF COMMENCEMENT AND DATES OF SUBSTANTIAL COMPLETION

4 CONTRACT SUM

5 PAYMENTS

6 DISPUTE RESOLUTION

7 TERMINATION OR SUSPENSION

8 MISCELLANEOUS PROVISIONS

9 ENUMERATION OF CONTRACT DOCUMENTS

ARTICLE 1   THE CONTRACT DOCUMENTS
The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary, and other 
Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, the Bidding Documents, 
other documents listed in this Agreement, and Modifications issued after execution of this Agreement, all of which form 
the Contract, and are as fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract 
represents the entire and integrated agreement between the parties hereto and supersedes prior negotiations, 
representations, or agreements, either written or oral. An enumeration of the Contract Documents, other than 
Modifications, appears in Article 9. The Contractor represents that it has fully reviewed the Contract Documents and 
agrees that the Contract Documents describe, to the best of the Contractor’s knowledge, the Work necessary to furnish 
and provide (and that the Contractor shall furnish and provide) a fully functioning Project consistent with the Contract 
Documents.

ARTICLE 2   THE WORK OF THIS CONTRACT
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in the 
Contract Documents to be the responsibility of others.  It is the intent of the parties to include within the Work any and 
all labor, materials, equipment and services that, although not expressly indicated in the Contract Documents, are 
reasonably inferable therefrom to construct complete and workable systems for the satisfactory performance, execution, 
final completion and use of the Work and Project.

ARTICLE 3   DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION
§ 3.1 The date of commencement of the Work shall be the date of this Agreement unless a different date is stated below 
or provision is made for the date to be fixed in a notice to proceed issued by the Owner.
(Insert the date of commencement, if it differs from the date of this Agreement or, if applicable, state that the date will 
be fixed in a notice to proceed.)

If, prior to the commencement of the Work, the Owner requires time to file mortgages, mechanics’ liens and other 
security interests, the Owner’s time requirement shall be as follows:

«  »

§ 3.2 The Contract Time shall be measured from the date of commencement of the Work. The provisions of this 
Contract relating to the time for performance and completion of the Work are of the essence of this Contract. 
Accordingly, time is of the essence respecting the Contract Documents and all obligations thereunder.

§ 3.3 The Contractor shall achieve Substantial Completion of the entire Work not later than «  » ( «  » ) days from the 
date of commencement, or as follows: 
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(Insert number of calendar days. Alternatively, a calendar date may be used when coordinated with the date of 
commencement. If appropriate, insert requirements for earlier Substantial Completion of certain portions of the Work.)

«As per Milestone Schedule Section 011100  »

Portion of the Work Substantial Completion Date

, subject to adjustments of this Contract Time as provided in the Contract Documents.
(Insert provisions, if any, for liquidated damages relating to failure to achieve Substantial Completion on time or for 
bonus payments for early completion of the Work.)

« A fine of $1,000 per calendar day past the date of substantial completion if at no fault of the architect or owner »

§ 3.4 Time is of the essence in the performance of the Contract Documents, including, without limitation, the Substantial 
Completion dates established herein. The Contractor shall proceed expeditiously with adequate forces and shall use its 
best efforts to keep its Work and the Project on schedule, and the Contractor shall achieve the completion times 
established within the Contract Documents. Milestone dates set forth in the Construction Schedule are dates critical to 
the Owner’s operations that establish when the Work or a part thereof is to commence and be complete. All milestone 
dates are of the essence.

ARTICLE 4   CONTRACT SUM
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the 
Contract. The Contract Sum shall be one of the following: 
(Check the appropriate box.)

[ « X » ] Stipulated Sum, in accordance with Section 4.2 below

[ «  » ] Cost of the Work plus the Contractor’s Fee, in accordance with Section 4.3 below

[ «  » ] Cost of the Work plus the Contractor’s Fee with a Guaranteed Maximum Price, in accordance with 
Section 4.4 below

(Based on the selection above, complete Section 4.2, 4.3 or 4.4 below.)

§ 4.2 Stipulated Sum
§ 4.2.1 The Contract Sum shall be «  » ($ «  » ), subject to additions and deductions as provided in the Contract 
Documents.  

§ 4.2.1.1 The Stipulated Sum shall not be adjusted for increased labor or material costs, whether foreseen or unforeseen, 
which may occur between the date of this Agreement and the Commencement Date, or which may occur between the 
Commencement Date and the Substantial Completion Date or Dates set forth in this Agreement. 

§ 4.2.2 Alternates
§ 4.2.2.1 Alternates, if any, included in the Contract Sum:

Item Price

§ 4.2.2.2 Subject to the conditions noted below, the following alternates may be accepted by the Owner following 
execution of this Agreement. Upon acceptance, the Owner shall issue a Modification to this Agreement.
(Insert below each alternate and the conditions that must be met for the Owner to accept the alternate.)

Item Price Conditions for Acceptance
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§ 4.2.3 Allowances, if any, included in the Contract Sum:
(Identify each allowance.)

Item Price
Contingency Allowance Contract BE-01
Contingency Allowance Contract GC-01
Contingency Allowance Contract EC-01
Contingency Allowance Contract MC-01

$270,000
$57,000
$80,000
$380,000

§ 4.2.4 Unit prices, if any:
(Identify the item and state the unit price, and quantity limitations, if any, to which the unit price will be applicable.)

Item Units and Limitations Price per Unit ($0.00)
As per Specification 01 22 00

ARTICLE 5   PAYMENTS
§ 5.1 Progress Payments
§ 5.1.1 Based upon Applications for Payment submitted to the Construction Manager by the Contractor, and upon 
certification of the Project Application and Project Certificate for Payment or Application for Payment and Certificate 
for Payment by the Construction Manager and Architect and issuance by the Architect, the Owner shall make progress 
payments on account of the Contract Sum to the Contractor as provided below and elsewhere in the Contract 
Documents.

§ 5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of the 
month, or as follows:

«  »
.

§ 5.1.3 Provided that an Application for Payment is received by the Construction Manager not later than the « 7th » day 
of a month, absent any defaults of the Contractor under the Contract Documents, the Owner shall make payment of the 
certified amount in the Application for Payment to the Contractor not later than the « 7th » day of the following month. 
If an Application for Payment is received by the Construction Manager after the application date fixed above, absent 
any defaults of the Contractor under the Contract Documents, payment shall be made by the Owner not later than « 
thirty » ( « 30 » ) days after issuance of a Certificate for Payment.

§ 5.1.4 Progress Payments Where the Contract Sum is Based on a Stipulated Sum
§ 5.1.4.1 Each Application for Payment shall be based on the most recent schedule of values submitted by the Contractor 
in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract Sum among the 
various portions of the Work and be prepared in such form and supported by such data to substantiate its accuracy as the 
Construction Manager and Architect may require. This schedule, unless objected to by the Construction Manager or 
Architect, shall be used as a basis for reviewing the Contractor’s Applications for Payment.

§ 5.1.4.2 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end of 
the period covered by the Application for Payment. All progress payments made previous to the last and final payment 
shall be based on estimates and the right is hereby reserved by the Architect for the Owner to make all due and proper 
corrections in any payment for any previous error.

§ 5.1.4.3 In accordance with AIA Document A232™–2019, General Conditions of the Contract for Construction, 
Construction Manager as Adviser Edition, as modified, and subject to other provisions of the Contract Documents, the 
amount of each progress payment shall be computed as follows:

§ 5.1.4.3.1 The amount of each progress payment shall first include:
.1 That portion of the Contract Sum properly allocable to completed Work;
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.2 That portion of the Contract Sum properly allocable to materials and equipment delivered and suitably 
stored at the site for subsequent incorporation in the completed construction, or, if approved in advance 
by the Owner, suitably stored off the site at a location agreed upon in writing; and

.3 That portion of Construction Change Directives that the Architect determines, in the Architect’s 
professional judgment, to be reasonably justified.

§ 5.1.4.3.2 The amount of each progress payment shall then be reduced by:
.1 The aggregate of any amounts previously paid by the Owner;
.2 The amount, if any, for Work that remains uncorrected and for which the Architect has previously 

withheld a Certificate for Payment as provided in Article 9 of AIA Document A232–2019, as modified;
.3 Any amount for which the Contractor does not intend to pay a Subcontractor or material supplier, unless 

the Work has been performed by others the Contractor intends to pay;
.4 For Work performed or defects discovered since the last payment application, any amount for which the 

Owner, Construction Manager or Architect may withhold payment, or nullify a Certificate of Payment in 
whole or in part, as provided in Article 9 of AIA Document A232–2019, as modified; and

.5 Retainage withheld pursuant to Section 5.1.7.

§ 5.1.7 Retainage
§ 5.1.7.1 For each progress payment made prior to when the Work of this Contract is substantially complete, the Owner 
may withhold the following amount, as retainage, from the payment otherwise due:
(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of 
retainage may be limited by governing law.)

Five percent (5%)

§ 5.1.7.1.1 The following items are not subject to retainage:
(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.)

None.

§ 5.1.7.2 Reduction or limitation of retainage, if any, shall be as follows:
(If the retainage established in Section 5.1.7.1 is to be modified prior to when the entire Work of this Contract is 
substantially complete, including modifications for completion of portions of the Work as provided in Section 3.4.2, 
insert provisions for such modifications.)

No retainage reduction prior to Substantial Completion of the entire Work and all closeout paperwork received and 
approved.

§ 5.1.7.3 Except as set forth in this Section 5.1.7.3, when the Work of this Contract is substantially complete, the 
Contractor may submit an Application for Payment that includes the retainage withheld from prior Applications for 
Payment pursuant to this Section 5.1.7. The Application for Payment submitted when the Work of this Contract is 
substantially complete shall not include retainage as follows:
(Insert any other conditions for release of retainage when the Work of this Contract is substantially complete, or upon 
Substantial Completion of the Work of all Contractors on the Project or portions thereof.)

Upon Substantial Completion of the Work, the payment shall be less two times the value of any remaining Work to be 
completed as the Construction Manager recommends and the Architect determines for incomplete Work and an amount 
necessary to satisfy any claims, liens or judgments against the Contractor that have not been suitably discharged.

§ 5.2 Final Payment
§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the 
Contractor when 

.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct 
Work as provided in Section 12.2 of AIA Document A232–2019, and to satisfy other requirements, if 
any, which extend beyond final payment; 
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.2 the Contractor has submitted a final accounting for the Cost of the Work, pursuant to the Table of 
Contents CSI Format, Determination of the Cost of the Work when payment is on the basis of the Cost of 
the Work, with or without a Guaranteed Maximum payment; and

.3 a final Certificate for Payment or Project Certificate for Payment has been issued by the Architect; such 
final payment shall be made by the Owner not more than 30 days after the issuance of the final 
Certificate for Payment or Project Certificate for Payment, or as follows:

.4       all closeout paperwork per checklist

« Refer to Specification Section 01 7701 – Checklist for Project Closeout and Processing of Final 
Payment.   »

§ 5.2.2 In addition to other required items, including but not limited to those set forth in Section 5.2.1 above and those  
required under Section 9.10 of the General Conditions, the final Application for Payment must be accompanied by the 
following, all in form and substance satisfactory to the Owner and in compliance with applicable law:

.1 permanent certificate(s) of occupancy or use issued by the appropriate governmental authority;

.2 all maintenance and operating manuals;

.3 marked sets of field drawings and specifications reflecting "as-built" conditions;

.4 reproducible Mylar drawings reflecting the location of any concealed utilities, 
mechanical and electrical systems, and their components;

.5 assignments of all guarantees and warranties to the Contractor from Subcontractors, 
materialmen, vendors, or manufacturers, together with a list of their names, addresses, 
telephone numbers, and corresponding guarantees and warranties from each; and

.6 all other information and materials required to comply with the requirements of 
the Contract Documents or reasonably requested by the Owner, Architect, or 
Construction Manager.

§ 5.2.3 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the final 
Certificate for Payment or Project Certificate for Payment.

§ 5.3 Payments due and unpaid under the Contract shall bear interest from the date payment is due in accordance with 
Section 106-b(1)(b) of the New York State General Municipal Law.

ARTICLE 6   DISPUTE RESOLUTION
§ 6.1 Initial Decision Maker
The Architect will serve as Initial Decision Maker pursuant to Article 15 of AIA Document A232–2019, as modified.

§ 6.2 Binding Dispute Resolution
For any Claim, dispute or other matter in controversy arising out of or related to the Contract, the method of binding 
dispute resolution shall be as follows:
(Check the appropriate box.)

[ «  » ] Arbitration pursuant to Article 15 of AIA Document A232–2019.

[ « X » ] Litigation in a court of competent jurisdiction located in Rockland County.

[ «  » ] Other: (Specify)

ARTICLE 7   TERMINATION OR SUSPENSION
§ 7.1 Where the Contract Sum is a Stipulated Sum
§ 7.1.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document 
A232–2019, as modified.

§ 7.1.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A232–2019, as 
modified.
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ARTICLE 8   MISCELLANEOUS PROVISIONS
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A232–2019, as modified, or another 
Contract Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract 
Documents.

§ 8.2 The Owner’s representative:
(Name, address, email address, and other information)

Mario Spagnuolo, Attorney/ Assistant Superintendent for Business
Rudy Villanyi, Director of Facilities
101 Church Street
Nanuet, N.Y. 10954

§ 8.3 The Contractor’s representative:
(Name, address, email address, and other information)

«TBD  »
«  »
«  »
«  »
«  »
«  »

§ 8.4 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days’ prior notice to the other 
party.

§ 8.5 Insurance and Bonds
§ 8.5.1 The Contractor shall purchase and maintain insurance as set forth in Article 11 of AIA Document A232–2009, as 
modified. 

§ 8.5.2 The Contractor shall provide bonds as set forth in Article 11 of AIA Document A232–2009, as modified.

§ 8.6 Notice in electronic format, pursuant to Article 1 of AIA Document A232–2019, as modified, may be given in 
accordance with AIA Document E203™–2013, Building Information Modeling and Digital Data Exhibit, if completed, 
or as otherwise set forth below:
(If other than in accordance with AIA Document E203–2013, insert requirements for delivering notice in electronic 
format such as name, title, and email address of the recipient and whether and how the system will be required to 
generate a read receipt for the transmission.)

If the parties intend to transmit Instruments of Service or any other information or documentation in digital form, they 
will endeavor to establish necessary protocols governing such transmissions, unless otherwise already provided in the 
Agreement or the Contract Documents.

§ 8.7 Intentionally omitted.

§ 8.8 Other provisions:
§ 8.8.1 The Contractor represents and warrants the following to the Owner (in addition to any other representations and 
warranties contained in the Contract Documents) as an inducement to the Owner to execute this Agreement, which 
representations and warranties shall survive the execution and delivery of this Agreement, any termination of this 
Agreement and the final completion of the Work:

.1 that it and its Subcontractors are financially solvent, able to pay all debts as they mature and possessed of 
sufficient working capital to complete the Work and perform all obligations hereunder;

.2 that it is able to furnish the plant, tools, materials, supplies, equipment, and labor required to complete 
the Work and perform its obligations hereunder;

.3 that it is authorized to do business in the State of New York and the United States and properly licensed 
by all necessary governmental and public and quasi-public authorities having jurisdiction over it and 
over the Work and the Project;
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.4 that its execution of this Agreement and its performance thereof is within its duly authorized powers;

.5 that its duly authorized representative has visited the site of the Project, is familiar with the local and 
special conditions under which the Work is to be performed and has correlated on-site observations with 
the requirements of the Contact Documents; and

.6 that it possesses a high level of experience and expertise in the business administration, construction, 
construction management and superintendence or projects of the size, complexity and nature of the 
particular Project, and that it will perform the Work with the care, skill and diligence of such a 
contractor.

The foregoing warranties are in addition to, and not in lieu of, any and all other liability imposed upon the Contractor by 
law with respect to the Contractor's duties, obligations, and performance hereunder. The Contractor's liability hereunder 
shall survive the Owner's final acceptance of and payment for the Work. All representations and warranties set forth in 
this Agreement, including without limitation, this Section 8.8.1, shall survive the final completion of the Work or the 
earlier termination of this Agreement. The Contractor acknowledges that the Owner is relying upon the Contractor’s 
skill and experience in connection with the Work called for hereunder.

ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS
§ 9.1 The Contract Documents, except for Modifications issued after execution of this Agreement, are enumerated in the 
sections below.

§ 9.1.1 The Agreement is this executed AIA Document A132–2009, Standard Form of Agreement Between Owner and 
Contractor, Construction Manager as Adviser Edition.

§ 9.1.2 The General Conditions are, AIA Document A232–2009, General Conditions of the Contract for Construction, 
Construction Manager as Adviser Edition.

§ 9.1.3 The Supplementary and other Conditions of the Contract:

Document Title Date Pages

§ 9.1.4 The Specifications:
(Either list the Specifications here or refer to an exhibit attached to this Agreement.)
«  Exhibit A – Specifications table of contents »

Section Title Date Pages
Refer to Specification 
Exhibit, Section 00 
0110 for complete list of 
specifications  

Table of Contents June 6, 2023

§ 9.1.5 The Drawings:
(Either list the Drawings here or refer to an exhibit attached to this Agreement.)
Exhibit B – List of Drawings 

Number Title Date
  Refer to Drawing Exhibit Title Sheet 
(TS) Drawing List

Title Sheet June 6, 2023

§ 9.1.6 The Addenda, if any:

Number Date Pages
TBD

Portions of Addenda relating to bidding requirements are not part of the Contract Documents unless the bidding 
requirements are also enumerated in this Article 9.

§ 9.1.7 Additional documents, if any, forming part of the Contract Documents are:
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.1 AIA Document A132™–2009, Exhibit A, Determination of the Cost of the Work, if applicable.

.2 AIA Document E201™–2007, Digital Data Protocol Exhibit, if completed, or the following:

«  »

.3 AIA Document E202™–2008, Building Information Modeling Protocol Exhibit, if completed, or the 
following:

«  »

.4 Other documents, if any, listed below:
(List here any additional documents which are intended to form part of the Contract Documents. AIA 
Document A232–2019 provides that bidding requirements such as advertisement or invitation to bid, 
Instructions to Bidders, sample forms and the Contractor’s bid are not part of the Contract Documents 
unless enumerated in this Agreement. They should be listed here only if intended to be part of the 
Contract Documents.)

Exhibit B -  Bidding Documents: Specification and Drawings

This Agreement is entered into as of the day and year first written above.

    
OWNER (Signature) CONTRACTOR (Signature)

« Ed Dingman »« Board President » «  »«   »
(Printed name and title) (Printed name and title)
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FGHIJKLMKGNFOPIJQ

R SJTJNGIKUNLVOQOLTQ

W LXTJN

Y PLTFNGPFLN

Z GNP[OFJPFKGT\KPLTQFN]PFOLTK̂GTGSJN

_ Q]HPLTFNGPFLNQ

` PLTQFN]PFOLTKHaKLXTJNKLNKHaKQJUGNGFJKPLTFNGPFLNQ

b P[GTSJQKOTKF[JKXLNc

d FÔJ

e UGâJTFQKGT\KPL̂ UIJFOLT

Rf UNLFJPFOLTKLMKUJNQLTQKGT\KUNLUJNFa

RR OTQ]NGTPJKGT\KHLT\Q

RW ]TPLVJNOTSKGT\KPLNNJPFOLTKLMKXLNc

RY ÔQPJIIGTJL]QKUNLVOQOLTQ

RZ FJN̂ OTGFOLTKLNKQ]QUJTQOLTKLMKF[JKPLTFNGPF

R_ PIGÔQKGT\K\OQU]FJQ

R̀ QUJPOGIKPLT\OFOLTQ

Rb TJXKaLNcKQFGFJKIGHLNKIGXKNJg]ONĴJTFQ

Rd SJTJNGIK̂]TOPOUGIKIGXKNJg]ONĴJTFQKLMKF[JKQFGFJKLMKTJXKaLNc

Re QUJPOMOPKPLTMLN̂ GTPJKFLKF[JKIGXQKLMKF[JKQFGFJKLMKTJXKaLNc
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FGHIJKLMNMMMOLPLGFKMQGRSITIRPT
UMNVNMWXYZ[M\]̂Z_Z̀Za_Y
UMNVNVNMHb]MJa_̀cX[̀M\a[de]_̀YVfghifjklmnopmfqkprsilmtfonifilrsinomiufvlfmhifwxniisilmfyimziilfmhif{zlinfoluf
jklmnopmknf|hinivlo}min~fmhif�wxniisilm��~folufpkltvtmfk}fmhif�vuuvlxfqkprsilmtf|vlp�ruvlx~fyrmflkmf�vsvmiufmk~f
�l�vmomvkltfmkf�vu~f�ltmnrpmvkltfmkf�vuuint~ftos��if}knst~fmhifjklmnopmkn�tfyvufknf�knmvkltfk}fmhifouuiluofni�omvlxfmkf
yvuuvlxfni�rvnisilmt�~fmhifwxniisilm~fjkluvmvkltfk}fmhifjklmnopmf|�ilino�~f�r���isilmon�folufkmhinfjkluvmvklt�~f
qnozvlxt~f��ipv}vpomvklt~fwuuiluofvttriuf�nvknfmkfi�iprmvklfk}fmhifjklmnopm~fkmhinfukprsilmtf�vtmiufvlfmhifwxniisilmf
oluf�kuv}vpomvkltfvttriufo}minfi�iprmvklfk}fmhifjklmnopm�fwf�kuv}vpomvklfvtf|��fofznvmmilfosilusilmfmkfmhifjklmnopmf
tvxliufy�fykmhf�onmvit~f|��fofjholxif{nuin~f|��fofjkltmnrpmvklfjholxifqvnipmv�ifknf|��fofznvmmilfknuinf}knfofsvlknf
pholxifvlfmhif�kn�fvttriufy�fmhifwnphvmipm�

UMNVNV�MHb]MJa_̀cX[̀Vfghifjklmnopmfqkprsilmtf}knsfmhifjklmnopmf}knfjkltmnrpmvklf|hinivlo}min~fmhif�jklmnopm���fghif
jklmnopmfni�nitilmtfmhifilmvnifolufvlmixnomiufoxniisilmfyimziilfmhif�onmvitfhinimkfoluftr�intiuitf�nvknflixkmvomvklt~f
ni�nitilmomvklt~fknfoxniisilmt~fivmhinfznvmmilfknfkno��fghifjklmnopmfso�fyifosiluiufknfskuv}viufkl��fy�fof
�kuv}vpomvkl�fghifjklmnopmfqkprsilmtftho��flkmfyifpkltmnriufmkfpniomifofpklmnopmro�fni�omvklthv�fk}fol�f�vluf|��f
yimziilfmhifjklmnopmknfolufmhifwnphvmipmfknfmhifwnphvmipm�tfpkltr�molmt~f|��fyimziilfmhif{zlinfolufmhifjkltmnrpmvklf
�oloxinfknfmhifjkltmnrpmvklf�oloxin�tfpkltr�molmt~f|��fyimziilfmhif{zlinfolufmhifwnphvmipmfknfmhifwnphvmipm�tf
pkltr�molmt~f|��fyimziilfmhifjklmnopmknfolufmhifjkltmnrpmvklf�oloxinfknfmhifjkltmnrpmvklf�oloxin�tfpkltr�molmt~f|��f
yimziilfmhif{zlinfolufof�rypklmnopmknfknf�ry�trypklmnopmknf|��fyimziilfmhifjkltmnrpmvklf�oloxinfolufmhif
wnphvmipm~fknf|��fyimziilfol�f�intkltfknfilmvmvitfkmhinfmholfmhif{zlinfolufjklmnopmkn�fghifjkltmnrpmvklf�oloxinfoluf
wnphvmipmftho��~fhkzi�in~fyifilmvm�iufmkf�in}knsolpifolufil}knpisilmfk}fky�vxomvkltfrluinfmhifjklmnopmfvlmiluiufmkf
}opv�vmomif�in}knsolpifk}fmhivnfurmvit�

U�NVNV�VNf�hinifmhifminsf�wxniisilm~�f�jklmnopm�fknf��nvsifjklmnopm�fvtfrtiufvlfmhitif�ilino�fjkluvmvklt~folufkmhinf
jklmnopmfqkprsilmt~fvmftho��fsiolfmhifti�onomif{zlin�jklmnopmknfwxniisilmfyimziilfmhif{zlinfolufiophf�nvsif
jklmnopmknfvuilmv}viufvlfjkluvmvkltfk}fmhifjklmnopmf|�ilino�~f�r���isilmon�folufkmhinfpkluvmvklt��f

U�NVNV�V��ghifjklmnopmknfop�lkz�iuxitfolufzonnolmtfmhomfvmfhotfp�kti��fi�osvliufo��fmhifjklmnopmfqkprsilmt~fmhomfmhi�f
oniftrvmoy�ifoluftr}}vpvilmfmkfiloy�ifmhifjklmnopmknfmkfpks��imifmhif�kn�fvlfofmvsi��fsollinf}knfmhifjklmnopmf�rs~foluf
mhomfmhi�fvlp�ruifo��fzkn�~fzhimhinfknflkmfthkzlfknfuitpnvyiu~fzhvphfniotkloy��fso�fyifvl}inniufmkfyifni�rvniufknf
rti}r�f}knfmhifpks��imvklfk}fmhif�kn�fvlf}r��fpks��volpifzvmhfo��fo���vpoy�iftmomrmit~fpkuit~f�ozt~fknuvlolpitfoluf
nixr�omvklt�

UMNVNV�MHb]M�ac�Vfghifminsf��kn��fsioltfmhifpkltmnrpmvklfoluftin�vpitfni�rvniufy�fmhifjklmnopmfqkprsilmt~fknfotf
niotkloy��fvl}inoy�ifmhini}nks~fzhimhinfpks��imiufknf�onmvo���fpks��imiu~folufvlp�ruitfo��fkmhinf�oykn~fsominvo�t~f
i�rv�silm~foluftin�vpitf�nk�vuiufknfmkfyif�nk�vuiufy�fmhifjklmnopmknfmkf}r�}v��fmhifjklmnopmkn�tfky�vxomvklt�fghif�kn�f
so�fpkltmvmrmifmhifzhk�ifknfof�onmfk}fmhif�nk�ipm�fghif�kn�fvlp�ruitfo��fk}fmhifjklmnopmkn�tfnit�kltvyv�vmvitfotfmkfo��f
�oykn~f�onmt~ftr���vit~fi�rv�silm~ft�v��~ftr�in�vtvkl~fmnolt�knmomvklftin�vpit~ftmknoxifni�rvnisilmt~folufkmhinf}opv�vmvitf
olufmhvlxtflipitton�~f�nk�infknfvlpvuilmo�fmkfmhifponn�vlxfkrmfolufpks��imvklfk}fmhifminstfk}fmhifjklmnopmfqkprsilmtf
olufo��fkmhinfvmistfk}fpktmfknf�o�rifliiuiufmkf�nkurpi~fpkltmnrpm~foluf}r���fpks��imifmhifjklmnopmkn�tf�kn�fvuilmv}viuf
y�fmhifjklmnopmfqkprsilmt�

UMNVNV MHb]MQca¡][̀Vfghif�nk�ipmfvtfmhifmkmo�fpkltmnrpmvklfk}fzhvphfmhif�kn�f�in}knsiufrluinfmhifjklmnopmfqkprsilmtf
so�fyifmhifzhk�ifknfof�onmfolufzhvphfso�fvlp�ruifpkltmnrpmvklfy�fkmhinfjklmnopmknt~folufy�fmhif{zlin�tfkzlf}knpitf
oluf�i�onomifjklmnopmknt�

UMNVNV¢MJa_̀cX[̀acYVMjklmnopmkntfonif�intkltfknfilmvmvit~fkmhinfmholfmhifjklmnopmknfknf�i�onomifjklmnopmknt~fzhkf
�in}knsf�kn�frluinfpklmnopmtfzvmhfmhif{zlinfmhomfonifousvlvtminiufy�fmhifwnphvmipmfolufjkltmnrpmvklf�oloxin�ff

UMNVNV£MT]¤XcX̀]MJa_̀cX[̀acYVM�i�onomifjklmnopmkntfonif�intkltfknfilmvmvitfzhkf�in}knsfpkltmnrpmvklfrluinfti�onomif
pklmnopmtfzvmhfmhif{zlinflkmfousvlvtminiufy�fmhifwnphvmipmfolufjkltmnrpmvklf�oloxin�

UMNVNV¥MHb]M\cX¦Z_§YVfghifqnozvlxtfonifmhifxno�hvpfoluf�vpmknvo�f�knmvkltfk}fmhifjklmnopmfqkprsilmtfthkzvlxfmhif
uitvxl~f�kpomvklfolufuvsiltvkltfk}fmhif�kn�~fxilino���fvlp�ruvlxf��olt~fi�i�omvklt~ftipmvklt~fuimov�t~ftphiur�it~foluf
uvoxnost�
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FGHIHIJGKLMGNOMPQRQPSTQUVWIXYZ[X\][̂_̀_̂ab_cdeXaf[XbZabX]cfb_cdXc̀XbZ[XgcdbfâbXhĉij[dbeX̂cde_eb_dkXc̀XbZ[Xlf_bb[dX
f[mi_f[j[dbeX̀cfXjab[f_aneoX[mi_]j[dboXepeb[jeoXebadqafqeXadqXlcfrjadeZ_]X̀cfXbZ[XscfroXadqX][f̀cfjad̂[Xc̀Xf[nab[qX
e[ft_̂[eXadqXk[d[fanXf[mi_f[j[dbeX̀cfXbZ[Xufcv[̂bw

FGHIHIxGyVWTz{|MVTWGURGNMz}QPMIX~debfij[dbeXc̀X\[ft_̂[Xaf[Xf[]f[e[dbab_cdeoX_dXadpXj[q_ijXc̀X[�]f[ee_cdXdclXrdcldXcfX
nab[fXq[t[nc][qoXc̀XbZ[Xbadk_�n[XadqX_dbadk_�n[X̂f[ab_t[XlcfrX][f̀cfj[qX�pXbZ[X�f̂Z_b[̂bXadqXbZ[X�f̂Z_b[̂b�eX
ĉdeinbadbeXidq[fXbZ[_fXf[e][̂b_t[X]fc̀[ee_cdanXe[ft_̂[eXakf[[j[dbewX~debfij[dbeXc̀X\[ft_̂[XjapX_d̂niq[oXl_bZcibX
n_j_bab_cdoXebiq_[eoXeift[peoXjcq[neoXer[b̂Z[eoXqfal_dkeoXe][̂_̀_̂ab_cdeoXadqXcbZ[fXe_j_nafXjab[f_aneX_d̂niq_dkXbZce[X_dX
[n[̂bfcd_̂X̀cfjw

FGHIHIH�GyVQTQS�G�MPQWQUVG�S�MzIXYZ[X~d_b_anXh[̂_e_cdX�ar[fX_eXbZ[X][fecdX_q[db_̀_[qX_dXbZ[X�kf[[j[dbXbcXf[dq[fX_d_b_anX
q[̂_e_cdeXcdXgna_jeX_dXâ ĉfqad̂[Xl_bZX\[̂b_cdX��w�wXYZ[X~d_b_anXh[̂_e_cdX�ar[fXeZannXdcbXeZclX]afb_an_bpXbcXbZ[X
�ld[fXcfXgcdbfâbcfXadqXeZannXdcbX�[Xn_a�n[X̀cfXf[einbeXc̀X_db[f]f[bab_cdeXcfXq[̂_e_cdeXf[dq[f[qX_dXkccqX̀a_bZw

FGHIHIHHG�QWPM��SVMU{WG�MRQVQTQUVW
FGHIHIHHIH�YZ[Xb[fjeX�rdcln[qk[o�X�f[̂ckd_�[�XadqX�q_êct[fo�XbZ[_fXf[e][̂b_t[Xq[f_tab_t[eXadqXe_j_nafXb[fjeX_dXbZ[X
gcdbfâbXhĉij[dbeoXaeXie[qX_dXf[̀[f[d̂[XbcXbZ[XgcdbfâbcfoXeZannX�[X_db[f]f[b[qXbcXj[adXbZabXlZ_̂ZXbZ[XgcdbfâbcfX
rdcleX�cfXeZcinqXrdcl�oXf[̂ckd_�[eX�cfXeZcinqXf[̂ckd_�[�XadqXq_êct[feX�cfXeZcinqXq_êct[f�X_dX[�[f̂_e_dkXbZ[X̂af[oX
er_nnoXadqXq_n_k[d̂[Xf[mi_f[qX�pXbZ[XgcdbfâbXhĉij[dbewXYZ[X[�]f[ee_cdX�f[aecda�npX_d̀[fa�n[�XadqXe_j_nafXb[fjeX_dX
bZ[XgcdbfâbXhĉij[dbeXeZannX�[X_db[f]f[b[qXbcXj[adXf[aecda�npX_d̀[fa�n[X�pXaX̂cdbfâbcfX̀aj_n_afXl_bZXbZ[Xufcv[̂bXadqX
[�[f̂_e_dkX̂af[oXer_nnoXadqXq_n_k[d̂[Xf[mi_f[qXc̀XbZ[XgcdbfâbcfX�pXbZ[XgcdbfâbXhĉij[dbew

FGHIHIHHI�XYZ[Xb[fjX�adp�X_dXbZ[XgcdbfâbXhĉij[dbeXeZannX�[X_db[f]f[b[qXaeX�adpXadqXann�XlZ[d[t[fXcd[XcfXjcf[XbZadX
cd[X_b[jXlcinqX�[Xa]]n_̂a�n[X̀cfX̂cj]n[b_cdXc̀XbZ[Xscfrw

FGHIHIHHI�X��̂[]bXaeXcbZ[fl_e[X[�]n_̂_bnpX]fct_q[qoXbZ[XlcfqeX�a]]fct[q�XcfX�a]]fctan�XeZannXj[adXbZ[Xlf_bb[dX
a]]fctanXc̀XbZ[X�f̂Z_b[̂bXcfXbZ[Xgcdebfîb_cdX�adak[foXcfX�cbZw

FGHIHIHHI�X��̂ [̂]b[qo�X�q_f[̂b[qo�X�][fj_bb[qo�X�f[mi[eb[qo�X�f[mi_f[qo�XadqX�e[n[̂b[q�Xaf[Xie[qXZ[f[_dXaeXb[fjX
ĉdd[̂b_cdeXadqXidn[eeXe][̂_̀_̂annpXdcb[qXcbZ[fl_e[Xaf[XbcXj[adX�â [̂]b[qX�pXbZ[X�f̂Z_b[̂bo�X�q_f[̂b[qX�pXbZ[X
�f̂Z_b[̂bo�X�][fj_bb[qX�pXbZ[X�f̂Z_b[̂bo�X�f[mi[eb[qX�pXbZ[X�f̂Z_b[̂bo�X�f[mi_f[qX�pXbZ[X�f̂Z_b[̂bo�XadqX�e[n[̂b[qX�pX
bZ[X�f̂Z_b[̂bw�X�cl[t[foXdcXeîZX_j]n_[qXj[ad_dkXl_nnX�[X_db[f]f[b[qXbcX[�b[dqXbZ[X�f̂Z_b[̂b�eXf[e]cde_�_n_bpX_dbcXbZ[X
gcdbfâbcf�eXaf[aeXc̀X̂cdebfîb_cdXei][ft_e_cdw

FGHIHIHHI�XYZ[Xb[fjX�aeX_dq_̂ab[q�XcfX�aeXeZcld�XeZannXj[adX�aeX_dq_̂ab[qX_dXbZ[XgcdbfâbXhĉij[dbew�

FGHIHIHHI�XYZ[Xb[fjX�_d̂niq[�X_dXadpX̀cfjXcbZ[fXbZadX�_d̂nie_t[�X_eXdcd�n_j_b_dkXadqXdcbX_db[dq[qXbcXj[adX�annX
_d̂nie_t[w�

FGHIHIHHI�XYZ[Xb[fjeX�̀ifd_eZ�XadqX�̀ifd_eZXannXjab[f_aneo�Xidn[eeXe][̂_̀_̂annpXdcb[qXcbZ[fl_e[oXj[adX�]apX̀cfoXei]]npX
adqXq[n_t[fXbcXbZ[Xvc�Xe_b[XannXd[lXjab[f_aneoXepeb[jeoX[mi_]j[dboX]fcqîboXadq�cfXcbZ[fX_b[jeXecXe][̂_̀_[qw�

FGHIHIHHIJXYZ[Xb[fjeX�_debann�XadqX�̀ifd_eZXannXna�cfo�Xidn[eeXe][̂_̀_̂annpXdcb[qXcbZ[fl_e[oXj[adX�]apX̀cfoX][f̀cfjXannX
c][fab_cdeX̂cdd[̂b[qXl_bZX_debannab_cdXc̀XscfrX_d̂niq_dkXidncaq_dkXd[lX]fcqîbXbcX�[X_debann[qoXei]]np_dkXannX
d[̂[eeafpX[mi_]j[dbXadqXf_keXbcXqcXbZ[XscfroXb[eboX]nâ[X_dXc][fab_cdXadqXe[ft_̂[oXadqXf[jct[XannX]âr_dkXjab[f_anw�

FGHIHIHHIxXYZ[Xb[fjX�]fcqîb�X_d̂niq[eXjab[f_aneoXepeb[jeoX[mi_]j[dboXadqXcbZ[fX_b[jeXbcX�[X_d̂cf]cfab[qX_dbcXbZ[X
scfrw

FGHIHIHHIH�XYZ[Xb[fjX�]fct_q[o�Xidn[eeXe][̂_̀_̂annpXdcb[qXcbZ[fl_e[oXj[adeX�̀ifd_eZXd[loX_debannoX̂cdd[̂bXi]oX
ĉj]n[b[oXb[ebXadqX]nâ[X_dXc][fab_cdXadqXe[ft_̂[w�

FGHIHIHHIHHXYZ[Xb[fjX�f[]nâ[�XcfXe_j_nafXb[fjXeZannXj[adX�f[ebcf[o�X�f[d[lo�X�jar[Xkccqo�X�f[̂cdebfîbo�XcfX�aeX
a]]n_̂a�n[Xie_dkXd[lX]fcqîbw�

FGHIHIHHIH�XYZ[Xb[fjX�̂cd̂[an[q�XaeXie[qXZ[f[_dXeZannXj[adX_b[jeXZ_qq[dX̀fcjXe_kZbX_dXeîZXnĉab_cdeXaeXbf[d̂Z[eoX
Ẑae[eoXeZàbeoX̀iff[qXe]â[eoXlanneoXena�eoXa�ct[X̂[_n_dkeXadqXlZ[f[X_dXe_kZbX_dX̂falnXe]â[eXcfXe[ft_̂[Xbidd[new
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FGHGHGGHGIJKLMNOMPQNRMSTUVMWRNXVNYVMWNLMPMZ[NVLX\\NQMX[N[UONR]U[]MX\MWRNXVNWM̂Z[MWNLMPMZ[NX[WNOLMNVTX]MVN_MLZ[WN
[UPQX\\̀N]\UVMWNWUUPVNVY]LNXVNZ[OMPZUPVNÛN]X_Z[MOVa

FbGHGHGGHGcNKLMNOMPQVNRQX[ŶX]OYPMPRNUPNRVYTT\ZMPRNQMX[NX[̀NTMPVU[NUPNM[OZÒNdLZ]LN]U[OPX]OVNOUN̂YP[ZVLNQXOMPZX\VNOUNXN
eU[OPX]OUPfNgY_]U[OPX]OUPfNUPNX[̀NgY_hVY_]U[OPX]OUPN̂UPNYVMNXONOLMNVZOMNÛNOLMNiPUjM]Oa

FbGHGHGGHGkbRlZPZ[mRNVLX\\N_MNY[WMPVOUUWNOUNQMX[NdZPMVNUPN]X_\MVNdZOLN]U[WYZOfN̂ZOOZ[mVfN_USMVfNMO]afNZ[VOX\\MWN]UQT\MOMa

FbGHGHGGHGnNRiZTZ[mRNVLX\\N_MNY[WMPVOUUWNOUNQMX[NX\\NTZTMVfN̂ZOOZ[mVfN[ZTT\MVfNoX\oMVNX[WNX\\NX]]MVVUPZMVN]U[[M]OMWN
OLMPMOUa

FbGHGHGGHGpNKLMNeU[OPX]ONKZQMNZVNOLMNTMPZUWNÛNOZQMNVTM]ẐZMWNZ[NqPOZ]\MNrNÛNOLMNqmPMMQM[ON̂UPN]UQT\MOZU[NÛNOLMN
lUPsa

FbGHGHGGHGtNKMPQVN[UONUOLMPdZVMNWM̂Z[MWNLMPMZ[NVLX\\NLXoMNOLMNQMX[Z[mVNVMON̂UPOLNM\VMdLMPMNZ[NOLMNeU[OPX]ON
uU]YQM[OVa

FbGHvbwxyyz{|}~x�b|��b��}z�}bx�b}�zbwx�}y|�}b�x���z�}�
FbGHvHGNKLMNZ[OM[ONÛNOLMNeU[OPX]ONuU]YQM[OVNZVNOUNZ[]\YWMNX\\NZOMQVN[M]MVVXP̀N̂UPNOLMNTPUTMPNMSM]YOZU[NX[WN]UQT\MOZU[N
ÛNOLMNlUPsN_̀NOLMNeU[OPX]OUPaNKLMNeU[OPX]ONuU]YQM[OVNXPMN]UQT\MQM[OXP̀fNX[WNdLXONZVNPM�YZPMWN_̀NU[MNVLX\\N_MNXVN
_Z[WZ[mNXVNẐNPM�YZPMWN_̀NX\\�NTMP̂UPQX[]MN_̀NOLMNeU[OPX]OUPNVLX\\N_MNPM�YZPMWNU[\̀NOUNOLMNMSOM[ON]U[VZVOM[ONdZOLNOLMN
eU[OPX]ONuU]YQM[OVNX[WNPMXVU[X_\̀NZ[̂MPX_\MN̂PUQNOLMQNXVN_MZ[mN[M]MVVXP̀NOUNTPUWY]MNOLMNZ[WZ]XOMWNPMVY\OVaN�ONZVN
Z[OM[WMWNOLXONX\\NT\YQ_Z[mfNQM]LX[Z]X\fNM\M]OPZ]X\fNX[WNUOLMPNV̀VOMQVNdZ\\N_MN]UQT\MOMNX[WNZ[NTPUTMPNUTMPXOZU[fNX[WNOLXON
X\\N]U[VOPY]OZU[N]UQTU[M[OVfNdLMOLMPNTXPONÛNVY]LNV̀VOMQVNUPNUOLMPdZVMfNdZ\\N_MN]UQT\MOMNX[WNZ[N]UQT\ZX[]MNdZOLN
X]]MTOMWN]U[VOPY]OZU[NTPX]OZ]MNYTU[N]UQT\MOZU[NÛNOLMNlUPsaN�oM[NẐNZOMQVNXPMNQZVVZ[mN̂PUQNOLMNuPXdZ[mVNUPN
gTM]ẐZ]XOZU[VfN_YONXPMN[UPQX\\̀NPM�YZPMWN̂UPNTPUTMPNUTMPXOZU[NÛNT\YQ_Z[mfNQM]LX[Z]X\fNM\M]OPZ]X\fNX[WNUOLMPNV̀VOMQVfN
UPNOUN]UQT\MOMNUOLMPdZVMNZ[]UQT\MOMN]U[VOPY]OZU[fNUPNOUNQMMONmUoMP[Z[mN]UWMNPM�YZPMQM[OVfNOLM̀NVLX\\N_MNZ[]\YWMWN_̀N
OLMNeU[OPX]OUPfNY[\MVVNLMNVUYmLONX[WNPM]MZoMWN]U[OPXWZ]OUP̀NZ[OMPTPMOXOZU[NUPN]\XPẐZ]XOZU[N̂PUQNOLMNqP]LZOM]Oa

FbGHvHGHGNKLMNZ[oX\ZWZÒNÛNX[̀NTPUoZVZU[NÛNOLMNeU[OPX]ONuU]YQM[OVNVLX\\N[UONZ[oX\ZWXOMNOLMNeU[OPX]ONUPNZOVNPMQXZ[Z[mN
TPUoZVZU[VaN�̂NZONZVNWMOMPQZ[MWNOLXONX[̀NTPUoZVZU[NÛNOLMNeU[OPX]ONoZU\XOMVNX[̀N\XdfNUPNZVNUOLMPdZVMNZ[oX\ZWNUPN
Y[M[̂UP]MX_\MfNOLM[NOLXONTPUoZVZU[NVLX\\N_MNPMoZVMWNOUNOLMNMSOM[ON[M]MVVXP̀NOUNQXsMNOLXONTPUoZVZU[N\MmX\NX[WN
M[̂UP]MX_\MaN�[NVY]LN]XVMNOLMNeU[OPX]ONVLX\\N_MN]U[VOPYMWfNOUNOLMN̂Y\\MVONMSOM[ONTMPQZOOMWN_̀N\XdfNOUNmZoMNM̂̂M]ONOUNOLMN
TXPOZMV�NZ[OM[OZU[VNX[WNTYPTUVMVNZ[NMSM]YOZ[mNOLMNeU[OPX]Oa

FbGHvHGHvNKLMNeU[OPX]OUPNX[WNZOVNgY_]U[OPX]OUPVNVLX\\NMoX\YXOMNX[WNVXOZV̂̀NOLMQVM\oMVNXVNOUNOLMN]U[WZOZU[VNX[WN
\ZQZOXOZU[VNY[WMPNdLZ]LNOLMNlUPsNZVNOUN_MNTMP̂UPQMWfNZ[]\YWZ[mNdZOLUYON\ZQZOXOZU[N���N\U]XOZU[fN\X̀UYOfNX[WN[XOYPMNÛN
OLMNiPUjM]ONVZOMNX[WNVYPPUY[WZ[mNXPMXVfN���NmM[MPX\\̀NTPMoXZ\Z[mN]\ZQXOZ]N]U[WZOZU[VfN�r�NX[OZ]ZTXOMWN\X_UPNVYTT\̀NX[WN
]UVOVfN���NXoXZ\X_Z\ZÒNX[WN]UVONÛNQXOMPZX\VfNOUU\VfNM�YZTQM[OfN���N�d[MPNU]]YTX[]̀NPM�YZPMQM[OVNX[WN]U[VOPXZ[OVfN���N
VZOMNVX̂MÒN\UmZVOZ]VNT\X[NX[WNX[̀NTLXVMWN]U[VOPY]OZU[NT\X[NX[WN���NUOLMPNVZQZ\XPNZVVYMVaNKLMN�d[MPNXVVYQMVN[UN
PMVTU[VZ_Z\ZÒNUPN\ZX_Z\ZÒN̂UPNOLMNTL̀VZ]X\N]U[WZOZU[NUPNVX̂MÒNÛNOLMNiPUjM]ONVZOMNUPNX[̀NZQTPUoMQM[OVN\U]XOMWNU[NOLMN
iPUjM]ONVZOMaNKLMNeU[OPX]OUPNVLX\\N_MNVU\M\̀NPMVTU[VZ_\MN̂UPNTPUoZWZ[mNXNVX̂MNT\X]MN̂UPNOLMNTMP̂UPQX[]MNÛNOLMNlUPsaN�UN
XWjYVOQM[OVNdZ\\N_MNQXWMNZ[NMZOLMPNOLMNeU[OPX]ONgYQNUPNeU[OPX]ONKZQMN̂UPNX[̀N̂XZ\YPMN_̀NOLMNeU[OPX]OUPNUPNX[̀N
gY_]U[OPX]OUPNOUN]UQT\̀NdZOLNOLMNPM�YZPMQM[OVNÛNOLZVNgM]OZU[N�a�a�a�a

FbGHvHvN�PmX[Z�XOZU[NÛNOLMNgTM]ẐZ]XOZU[VNZ[OUNWZoZVZU[VfNVM]OZU[VNX[WNXPOZ]\MVfNX[WNXPPX[mMQM[ONÛNuPXdZ[mVNVLX\\N[UON
]U[OPU\NOLMNeU[OPX]OUPNZ[NWZoZWZ[mNOLMNlUPsNXQU[mNgY_]U[OPX]OUPVNUPNZ[NMVOX_\ZVLZ[mNOLMNMSOM[ONÛNlUPsNOUN_MN
TMP̂UPQMWN_̀NX[̀NOPXWMaN�[VOPY]OZU[VNX[WNUOLMPNZ[̂UPQXOZU[N̂YP[ZVLMWNZ[NOLMNgTM]ẐZ]XOZU[VNZ[]\YWZ[mfNdZOLUYON
\ZQZOXOZU[fNZOMQVNZ[N]U[[M]OZU[NdZOLNTPM̂X_PZ]XOMWNUPNTPM̂Z[ZVLMWNZOMQVfNXPMN[UONZ[OM[WMWNOUNVYTMPVMWMNdUPsNXmPMMQM[OVN
_MOdMM[NMQT\ÙMPVNX[WNMQT\ÙMMVaNgLUY\WNOLMNgTM]ẐZ]XOZU[VN]U[̂\Z]ONdZOLNVY]LNdUPsNXmPMMQM[OVfNOLMNdUPsN
XmPMMQM[OVNVLX\\N_MN̂U\\UdMWfNTPUoZWMWNVY]LNZOMQVNXPMNTPUoZWMWNX[WN̂Z[ZVLMWNXVNVTM]ẐZMWNZ[NOLMNeU[OPX]ONuU]YQM[OVaN
�̂N[M]MVVXP̀fNVY]LNdUPsNVLX\\N_MNTMP̂UPQMWNU[NOLMNiPUjM]ONVZOMfNZ[VOMXWNÛNXONOLMNVLUTfN_̀NXTTPUTPZXOMN\X_UPNX[WNZ[N
X]]UPWX[]MNdZOLNOLMNPM�YZPMQM[OVNÛNOLMNuPXdZ[mVNX[WNgTM]ẐZ]XOZU[Va

FbGHvHIN�[\MVVNUOLMPdZVMNVOXOMWNZ[NOLMNeU[OPX]ONuU]YQM[OVfNdUPWVNOLXONLXoMNdM\\hs[Ud[NOM]L[Z]X\NUPN]U[VOPY]OZU[N
Z[WYVOP̀NQMX[Z[mVNXPMNYVMWNZ[NOLMNeU[OPX]ONuU]YQM[OVNZ[NX]]UPWX[]MNdZOLNVY]LNPM]Um[Z�MWNQMX[Z[mVa
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FGHIJIKLMNLOPQLQRQNOLSTLUNVSNWUWOQNVUQWLXUOPUNLSYLZQOXQQNL[\YOWLSTLOPQL]SNOY\VOL̂SV_̀ QNOWLSYLZQOXQQNLOPQL]SNOY\VOL
ŜV_̀ QNOWL\NaL\[[bUV\ZbQLWO\Na\YaWcLVSaQWL\NaLSYaUN\NVQWcLOPQL]SNOY\VOSYLWP\bbLdefL[YSRUaQLOPQLZQOOQYLg_\bUOhLSYL
iYQ\OQYLg_\NOUOhLSTLXSYjLSYLdkfLVS̀ [bhLXUOPLOPQL̀SYQLWOYUNiQNOLYQg_UYQ̀QNOWlLQUOPQYLSYLZSOPLUNL\VVSYa\NVQLXUOPLOPQL
mYVPUOQVOnWLUNOQY[YQO\OUSNoLpPQYQLOPQL]SNOY\VOSYL[QYVQURQWL\LVSNTbUVOcLUOLWP\bbLUNTSỲLOPQLmYVPUOQVOL\NaLqXNQYLOPQYQSTL
\NaLYQg_QWOL\LaQVUWUSNLTYS̀ LOPQLmYVPUOQVOcLXPUVPLWP\bbLZQL[YS̀ [ObhLVS̀ _̀NUV\OQaLZhLOPQLmYVPUOQVOLOSLOPQL]SNOY\VOSYLWSL
\WLNSOLOSLV\_WQL\NhLaQb\hLUNLOPQL[QYTSỲ\NVQLSTLOPQLpSYjoLmNhLpSYjL[QYTSỲQaL\TOQYL[QYVQURUNiLOPQLVSNTbUVOL\NaL[YUSYL
OSLYQWSb_OUSNLZhLOPQLmYVPUOQVOLWP\bbLZQL\OLOPQL]SNOY\VOSYnWLYUWjoLrPQLOQỲWL\NaL[YSRUWUSNWLSTLOPUWLsQVOUSNLeokotcLPSXQRQYcL
WP\bbLNSOLYQbUQRQLOPQL]SNOY\VOSYLSTL\NhLSTLOPQLSZbUi\OUSNWLWQOLTSYOPLQbWQXPQYQLPQYQUNo

IH rPQL]SNOY\VOSYLWP\bbLNSOLWV\bQL̂Y\XUNiWoL̂ÙQNWUSNWLSNLb\YiQLWV\bQLaY\XUNiWLO\jQL[YQVQaQNVQLSRQYL
aÙQNWUSNWLSNLẀ\bbLWV\bQLaY\XUNiWoLrPQL]SNOY\VOSYLWP\bbLNSOUThLOPQLmYVPUOQVOLUTL\aaUOUSN\bLaÙQNWUSNWL
\YQLNQQaQaoLrPQL]SNOY\VOSYLWP\bbLTUQbaLRQYUThL\bbLaÙQNWUSNWo

IJ uQTSYQLSYaQYUNiL\NhL̀\OQYU\bWLSYLaSUNiL\NhLXSYjcLOPQL]SNOY\VOSYL\NaLQ\VPLs_ZVSNOY\VOSYLWP\bbLRQYUThL
Q̀\W_YQ̀QNOWL\OLOPQLvYSwQVOLsUOQL\NaLWP\bbLZQLYQW[SNWUZbQLTSYLOPQLVSYYQVONQWWLSTLW_VPL̀Q\W_YQ̀QNOWoL
rPQL]SNOY\VOSYLWP\bbLVSNTUỲL\bbLaÙQNWUSNWLZhLTUQbaL̀Q\W_YUNioLxSLQyOY\LVP\YiQLSYLVS̀ [QNW\OUSNLXUbbL
ZQL\bbSXQaLSNL\VVS_NOLSTLaUTTQYQNVQWLZQOXQQNL\VO_\bLaÙQNWUSNWL\NaLOPQLaÙQNWUSNWLUNaUV\OQaLSNLOPQL
Ŷ\XUNiWoLmNhLaUTTQYQNVQLOP\OL̀\hLZQLTS_NaLWP\bbLZQLW_Z̀ UOOQaLOSLOPQLmYVPUOQVOLTSYLYQWSb_OUSNLZQTSYQL
[YSVQQaUNiLXUOPLOPQLpSYjo

Iz MTL\L̀UNSYLVP\NiQLUNLOPQLpSYjLUWLTS_NaLNQVQWW\YhLa_QLOSL\VO_\bLTUQbaLVSNaUOUSNWcLOPQL]SNOY\VOSYLWP\bbL
W_Z̀ UOLaQO\UbQaLaY\XUNiWLSTLW_VPLaQ[\YO_YQLTSYLOPQL\[[YSR\bLZhLOPQLmYVPUOQVOLZQTSYQL̀\jUNiLOPQLVP\NiQo

IK ]QYO\UNL[SYOUSNWLSTLOPQLs[QVUTUV\OUSNWL\YQLXYUOOQNLUNLVSNaQNWQaLS_ObUNQLTSỲL\NaLS̀ UOOQaLXSYaWL\YQLOSLZQL
W_[[bUQaLZhLUNTQYQNVQoLx\̀UNiLSTL\NL\YOUVbQLSYLS[QY\OUSNWLWP\bbLP\RQLOPQLQTTQVOLSTLWO\OUNiL{]SNOY\VOSYL
WP\bbLT_YNUWPcLUNWO\bbL\NaLVS̀ [bQOQ{LW\UaLS[QY\OUSNLSYL\YOUVbQL_NbQWWLUOLUWLT_YOPQYLg_\bUTUQaLUNLOPQLVSNOQyOLUNL
XPUVPLUOL\[[Q\YWo

I| pPQNLYQTQYQNVQLUWL̀\aQLOSLW[QVUTUV\OUSNWLSTL\L̀\N_T\VO_YQYcLOY\aQL\WWSVU\OUSNcLiSRQYǸ QNO\bL\iQNVhcL
YQTQYQNVQLWO\Na\YaLSYLWÙUb\YLWS_YVQLdW_VPL\WLmsr}cLmsmcLmMs]cLm]McLQOVofLW_VPLUWL̀\aQL[\YOLSTLOPQWQL
s[QVUTUV\OUSNWcLP\RUNiLOPQLTSYVQL\NaLQTTQVOL\WLOPS_iPLYQ[YSa_VQaLPQYQUNcL\NaL_[SNLQNOQYUNiLUNOSLOPQL
]SNOY\VOLOPQL]SNOY\VOSYL\VjNSXbQaiQWLPUWLT\̀UbU\YUOhLXUOPLOPSWQL[QYO\UNUNiLOSLPUWLXSYjoLrPQLa\OQLSTLOPQL
YQTQYQNVQLWO\Na\YaLWP\bbLZQLOPQLb\OQWOLQaUOUSNL\OLOPQLOÙQLSTLWUiNUNiLOPQL]SNOY\VOLQyVQ[OL\WLW[QVUTUV\bbhL
UNaUV\OQaLSOPQYXUWQo

I~ rPQL]SNOY\VOL̂Y\XUNiWL\YQLUNOQNaQaLOSLWPSXLOPQLiQNQY\bL\YY\NiQ̀QNOcLaQWUiNcL\NaLQyOQNOLSTLOPQLpSYjL
\NaL\YQL[\YObhLaU\iY\̀ \̀OUVoLrPQhL\YQLNSOLUNOQNaQaLOSLZQLWV\bQaLTSYL\NhL[_Y[SWQcLSYLOSLWQYRQL\WLWPS[L
aY\XUNiWoLrPQL]SNOY\VOSYL\NaLUOWLs_ZVSNOY\VOSYWLXUbbLVSS[QY\OQLXUOPL\bbLSOPQYLVSNOY\VOSYWL\NaLOPQUYL
YQW[QVOURQLW_ZVSNOY\VOSYWLUNLaQOQỲUNUNiLOPQLVSNWOY_VOUSNLSTLWhWOQ̀WcLY_NNUNiLSTL[U[QcL\NaLbSV\OUNiL
Qg_U[̀ QNOoLrPQL]SNOY\VOSYL\iYQQWLOP\OLOPQLT\Ub_YQLOSLYQ[Q\OLOh[UV\bLaQO\UbWcLTUi_YQWcLSYLNSOQWLSNL\bbL
]SNOY\VOL̂Y\XUNiWLSYLSOPQYL]SNOY\VOL̂SV_̀ QNOWLXUbbLNSOLZQL\LZ\WUWLTSYLVb\ÙWLTSYL\aaUOUSN\bLVSWOLSYL
OÙQo

I� mNhLNQVQWW\YhLR\YU\OUSNWLUNLYS_OUNiLSYLUNWO\bb\OUSNLWP\bbLZQL̀\aQLOSLVSNTSỲLOSLOPQLUNOQNOLSTLOPQL
]SNOY\VOL̂SV_̀ QNOWLXUOPS_OL\aaUOUSN\bLVSWOWoLpPQYQLOPQYQL\YQLUNOQYWQVOUSNWLSYLSZWOY_VOUSNWLUNRSbRUNiL
a_VOWcL[U[UNicLSYL\NhLSOPQYLQg_U[̀ QNOLYQg_UYUNiLSTTWQOLSTL̀\OQYU\bWcLOPQL]SNOY\VOSYL\VjNSXbQaiQWLOP\OLUOL
i\RQL[\YOUV_b\YLVSNWUaQY\OUSNLOSLVbQ\Y\NVQWLUNL\aR\NVQLSTLW_Z̀ UOOUNiLUOWLZUacL\NaLOP\OLNSL\aaUOUSN\bLVSWOWL
TSYLOPQWQLUWW_QWLXUbbLZQLVSNWUaQYQaLZhLOPQLqXNQYo

I� MTLVSNTbUVOUNiLVSNaUOUSNWLSYLUNOQYTQYQNVQWLaQRQbS[cLOPQL]SNOY\VOSYL\NaLUOWLs_ZVSNOY\VOSYWLXUbbLVSNTQYL
XUOPLOPQLSOPQYLVSNOY\VOSYWL\NaLOPQUYLYQW[QVOURQLW_ZVSNOY\VOSYWLXPSWQLXSYjLUWL\TTQVOQaLOSLaQOQỲUNQL\L
WSb_OUSNL\VVQ[O\ZbQLOSL\bbLUNOQYQWOQaL[\YOUQWoLrPQLW_iiQWOQaLWSb_OUSNLWP\bbLZQLW_Z̀ UOOQaLOSLOPQLmYVPUOQVOL
TSYLVS̀ Q̀NOL\NacLUTLNQVQWW\YhcLXYUOOQNL\[[YSR\bo

I� rPQL]SNOY\VOL̂SV_̀ QNOWLUNOQNaL\LTUYWOLVb\WWLTUNUWPQaL[YSa_VOLSTLW_VPLVP\Y\VOQYL\NaLg_\bUOhL\WLaQWVYUZQaL
UNL\NaLYQ\WSN\ZbhLUNTQYYQaLTYS̀ LOPQL]SNOY\VOL̂SV_̀ QNOWoLrPQL]SNOY\VOSYLXUbbL[QYTSỲLUOWLpSYjLOSLZQL
VS̀ [bQOQL\NaLS[QY\ZbQcLTUOOUNiLXUOPLOPQLXSYjLSTLSOPQYLVSNOY\VOSYWL\NaLOPQLqXNQYcL\NaLUNLVS̀ [bU\NVQL
XUOPLZQWOLVSNWOY_VOUSNL[Y\VOUVQWL\NaLOPQLSYaUN\NVQWcLVSaQWcL\NaLYQi_b\OUSNWLSTL\bbLZSaUQWLSYL[QYWSNWL
P\RUNiLiSRQYǸ QNO\bLSYLYQi_b\OSYhL\_OPSYUOhLSRQYLOPQL]SNOY\VOSYL\NaLUOWLpSYjo
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FGHIJIKLMNOPQRSTUVTWVRXOVYTURZ[PRV\]VRXOVYTURZ[PRTZVŜV[VZO_ZÔOUR[RSTUVRX[RVRXOVYTURZ[PRTZVX[̂VP[ZOWQ̀̀]VON[aSUObVRXOV
YTURZ[PRVcTPQaOUR̂V[UbVRXOVdZTeOPRV̂SROfV[UbVZO_ZÔOUR̂VRX[RVRXOVYTURZ[PRTZVŜVRXTZTQgX̀]VW[aS̀S[ZVhSRXVRXOVU[RQZOV[UbV
T̀P[RSTUVTWVRXOViTZjfVRXOVdZTeOPRV̂SROfVRXOV̂_OPSWSPVPTUbSRSTÛVQUbOZVhXSPXVRXOViTZjVŜVRTV\OV_OZWTZaObfV[UbV[̀̀Va[RROẐV
hXSPXVa[]VSUV[U]Vh[]V[WWOPRVRXOViTZjVTZVSR̂V_OZWTZa[UPOkVlXOVYTURZ[PRTZVWQZRXOZVZO_ZÔOUR̂VRX[RV[̂V[VZÔQ̀RVTWV̂QPXV
ON[aSU[RSTÛV[UbVSUmÔRSg[RSTÛfVRXOVYTURZ[PRTZVRXTZTQgX̀]VQUbOẐR[Ub̂VRXOVYTURZ[PRVcTPQaOUR̂V[UbVRXOSZVSUROURV[UbV
_QZ_T̂OfV[UbVŜVW[aS̀S[ZVhSRXV[̀̀V[__̀SP[\̀OVPTbÔfVTZbSU[UPÔfV̀[ĥfVZOgQ̀[RSTÛfV[UbVZQ̀ÔV[̂VRXO]V[__̀]VRTVRXOViTZjfV
[UbVRX[RVRXOVYTURZ[PRTZVhS̀̀V[\SbOV\]V̂[aOkVỲ[SâVWTZV[bbSRSTU[̀VRSaOVTZV[bbSRSTU[̀VPTa_OÛ[RSTUV[̂V[VZÔQ̀RVTWVRXOV
YTURZ[PRTZn̂VW[S̀QZOVRTVWT̀̀ThVRXOVWTZOgTSUgV_ZTPObQZOV[UbVRTVW[aS̀S[ZSoOVSR̂ÒWVhSRXV[̀̀VPTUbSRSTÛV[UbVRXOVYTURZ[PRV
cTPQaOUR̂VhS̀̀VUTRV\OV_OZaSRRObk

FGHIJIKIHVlXOVYTURZ[PRTZVPOZRSWSÔVRX[RVSRVŜVON_OZSOUPObV[UbVW[aS̀S[ZVhSRXVRXOVZOpQSZOaOUR̂V[UbVPTUbSRSTÛVSa_T̂ObV
bQZSUgVRXOVPTÛRZQPRSTUVTWV̂SaS̀[ZVhTZjVSUVRXOV[ZO[kVlXŜVSUP̀QbÔfV\QRVŜVUTRV̀SaSRObVRTfVqTQRVTWV̂OpQOUPOqVTZVqPTaOV
\[PjqVhTZjVWTZVRXOVZOaTm[̀VTWV_̀[URfVOpQS_aOURfVROa_TZ[Z]VhSZSUgVTZV_̀Qa\SUgfVORPkVlXŜVqTQRVTWV̂OpQOUPOqVhTZjVa[]V
[̀̂TVSUP̀QbOV_X[̂SUgVTWVPTÛRZQPRSTUV[PRSmSRSÔVRTV[PPTaaTb[ROVRXOVSÛR[̀̀[RSTUVTWVRXOViTZjV[RVm[ZSTQ̂V̀TP[RSTÛV[UbV
TZbOZ̀]VW[̂XSTUV[UbVRXOVPTa_̀ORSTUVTWViTZjV[RVm[ZSTQ̂V̀TP[RSTÛVTZV̀OmÒ̂V[RVm[ZSTQ̂VRSaÔkVlXŜVq_X[̂SUgfqVqTQRVTWV
ÔpQOUPOfqVTZVqPTaOV\[PjqVhTZjV̂X[̀̀V\OVbTUOV[RVUTVPT̂RVRTVTRXOZVYTURZ[PRTẐfVRXOVrhUOZVTZVsZPXSROPRk

FGHItGuvwxyvzx{vyx|}
lOZâVP[_SR[̀SoObVSUVRXÔOV~OUOZ[̀VYTUbSRSTÛVSUP̀QbOVRXT̂OVRX[RV[ZOV���V̂_OPSWSP[̀̀]VbOWSUObfV���VRXOVRSR̀ÔVTWVUQa\OZObV
[ZRSP̀ÔfVTZV���VRXOVRSR̀ÔVTWVTRXOZVbTPQaOUR̂V_Q\̀ŜXObV\]VRXOVsaOZSP[UV�ÛRSRQROVTWVsZPXSROPR̂k

FGHI�G�}y��w��yvyx|}
�UVRXOVSUROZÔRVTWV\ZOmSR]VRXOVYTURZ[PRVcTPQaOUR̂VWZOpQOUR̀]VTaSRVaTbSW]SUgVhTZb̂V̂QPXV[̂Vq[̀̀qV[UbVq[U]qV[UbV[ZRSP̀ÔV
Q̂PXV[̂VqRXOqV[UbVq[UfqV\QRVRXOVW[PRVRX[RV[VaTbSWSOZVTZV[UV[ZRSP̀OVŜV[\̂OURVWZTaVTUOV̂R[ROaOURV[UbV[__O[ẐVSUV[UTRXOZVŜV
UTRVSUROUbObVRTV[WWOPRVRXOVSUROZ_ZOR[RSTUVTWVOSRXOZV̂R[ROaOURk

FGHIKG��}����xwGv}�G���G|�G��v�x}���G�w��x�x�vyx|}��Gv}�G�y���G�}�y����}y�G|�G����x��
FGHIKIHVlXOVsZPXSROPRV[UbVRXOVsZPXSROPRn̂VPTÛQ̀R[UR̂V̂X[̀̀V\OVbOOaObVRXOV[QRXTẐV[UbVThUOẐVTWVRXOSZVZÔ_OPRSmOV
�ÛRZQaOUR̂VTWV�OZmSPOfVSUP̀QbSUgVRXOVcZ[hSUĝV[UbV�_OPSWSP[RSTÛfV[UbVZOR[SUV[̀̀VPTaaTUV̀[hfV̂R[RQRTZ]fV[UbVTRXOZV
ZÔOZmObVZSgXR̂VSUVRXOSZV�ÛRZQaOUR̂VTWV�OZmSPOfVSUP̀QbSUgVPT_]ZSgXR̂kVlXOVYTURZ[PRTZfV�Q\PTURZ[PRTẐfV
Q̂\�̂Q\PTURZ[PRTẐfV[UbV̂Q__̀SOẐVbTVUTRVThUV[UbVP[UUTRVP̀[SaV[VPT_]ZSgXRVSUVRXOV�ÛRZQaOUR̂VTWV�OZmSPOkV�Q\aSRR[̀VTZV
bŜRZS\QRSTUVRTVaOORVTWWSPS[̀VZOgQ̀[RTZ]VZOpQSZOaOUR̂VTZVWTZVTRXOZV_QZ_T̂ÔVSUVPTUUOPRSTUVhSRXVRXOVdZTeOPRVŜVUTRVRTV\OV
PTÛRZQObV[̂V_Q\̀SP[RSTUVSUVbOZTg[RSTUVTWVRXOVsZPXSROPRn̂VTZVsZPXSROPRn̂VPTÛQ̀R[UR̂nVZÔOZmObVZSgXR̂k

FGHIKIJVlXOVYTURZ[PRTZfV�Q\PTURZ[PRTẐfV�Q\�̂Q\PTURZ[PRTẐfV[UbV̂Q__̀SOẐV[ZOV[QRXTZSoObVRTVQ̂OV[UbVZO_ZTbQPOVRXOV
�ÛRZQaOUR̂VTWV�OZmSPOV_ZTmSbObVRTVRXOafV̂Q\eOPRVRTV[U]V_ZTRTPT̀̂VÔR[\̀ŜXObV_QẐQ[URVRTV�OPRSTÛV�k�V[UbV�k�fV̂T̀Ò]V
[UbVONP̀Q̂SmÒ]VWTZVONOPQRSTUVTWVRXOViTZjkVs̀ V̀PT_SÔVa[bOVQUbOZVRXŜV[QRXTZSo[RSTUV̂X[̀̀V\O[ZVRXOVPT_]ZSgXRVUTRSPOfVSWV
[U]fV̂XThUVTUVRXOV�ÛRZQaOUR̂VTWV�OZmSPOkVlXOVYTURZ[PRTZfV�Q\PTURZ[PRTẐfV�Q\�̂Q\PTURZ[PRTẐfV[UbV̂Q__̀SOẐVa[]VUTRV
Q̂OVRXOV�ÛRZQaOUR̂VTWV�OZmSPOVTUVTRXOZV_ZTeOPR̂VTZVWTZV[bbSRSTÛVRTVRXOVdZTeOPRVTQR̂SbOVRXOV̂PT_OVTWVRXOViTZjVhSRXTQRV
RXOV̂_OPSWSPVhZSRROUVPTÛOURVTWVRXOVrhUOZfVsZPXSROPRfV[UbVRXOVsZPXSROPRn̂VPTÛQ̀R[UR̂k

FGHIKItVlXOVYTURZ[PRTZVa[]VUTRVZO_ZTbQPOVRXOVYTURZ[PRVcTPQaOUR̂VSUVhXT̀OVTZVSUV_[ZRVWTZVQ̂OV[̂V̂XT_VbZ[hSUgV
\[PjgZTQUb̂VhSRXTQRVRXOV_ZSTZVhZSRROUVPTÛOURVTWVRXOVsZPXSROPRkV�WVPTÛOURVŜVgSmOUfVRXOVsZPXSROPRV̂X[̀̀VbOROZaSUOVRXOV
ONROURVRX[RVRXOVYTURZ[PRVcTPQaOUR̂Va[]V\OVQ̂ObVSUVRXOV_ZO_[Z[RSTUVTWV̂XT_VbZ[hSUĝfV[̂VhÒ̀V[̂VRXOVWOOVRX[RVRXOV
sZPXSROPRVhS̀̀V\OV_[SbfVSWV[U]V[UbVSUVRXOVsZPXSROPRn̂V̂T̀OVbŜPZORSTUfV\]VRXOVYTURZ[PRTZVWTZV̂QPXVQ̂OVTWVPT_]ZSgXRObV
bTPQaOUR̂k

FGHI�G�|yx��
FGHI�IHVMNPO_RV[̂VTRXOZhŜOV_ZTmSbObVSUV�OPRSTUV�k�k�fVhXOZOVRXOVYTURZ[PRVcTPQaOUR̂VZOpQSZOVTUOV_[ZR]VRTVUTRSW]VTZV
gSmOVUTRSPOVRTVRXOVTRXOZV_[ZR]fV̂QPXVUTRSPOV̂X[̀̀V\OV_ZTmSbObVSUVhZSRSUgVRTVRXOVbÔSgU[RObVZO_ZÔOUR[RSmOVTWVRXOV_[ZR]VRTV
hXTaVRXOVUTRSPOVŜV[bbZÔ̂ObV[UbV̂X[̀̀V\OVbOOaObVRTVX[mOV\OOUVbQ̀]V̂OZmObVSWVbÒSmOZObVSUV_OẐTUfV\]Va[S̀fV\]VPTQZSOZfV
TZV\]VÒOPRZTUSPVRZ[ÛaŜ̂STUVSWV[VaORXTbVWTZVÒOPRZTUSPVRZ[ÛaŜ̂STUVŜV̂ORVWTZRXVSUVRXOVsgZOOaOURk

FGHI�IJV�TRSPOVTWVỲ[SâV[̂V_ZTmSbObVSUV�OPRSTUV� k�k�V̂X[̀̀V\OV_ZTmSbObVSUVhZSRSUgV[UbV̂X[̀̀V\OVbOOaObVRTVX[mOV\OOUV
bQ̀]V̂OZmObVTÙ]VSWVbÒSmOZObVRTVRXOVbÔSgU[RObVZO_ZÔOUR[RSmOVTWVRXOV_[ZR]VRTVhXTaVRXOVUTRSPOVŜV[bbZÔ̂ObV\]VPOZRSWSObV
TZVZOgŜROZObVa[S̀fVTZV\]VPTQZSOZV_ZTmSbSUgV_ZTTWVTWVbÒSmOZ]k
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FGHIJGKLMLNOPGKONOGQRSGOTUGVWOTRXLRRLYT
Z[\]̂_̀ab\c]c[_dd]_è\\]f̂gh]̂̀gagigdc]egj\̀hbhe]a[\]à_hckbccbgh]_hl]fc\]gm]nhcàfk\hac]gm]o\̀jbi\]g̀]_hp]ga[\̀]
bhmg̀k_abgh]g̀]lgifk\ha_abgh]bh]lbeba_d]mg̀kq]Z[\]̂_̀ab\c]rbdd]fc\]sns]tgifk\ha]uvwxyzvw{x|]}fbdlbhe]
nhmg̀k_abgh]~gl\dbhe]_hl]tbeba_d]t_a_]u�[b�ba|]ag]\ca_�dbc[]a[\]̂̀gagigdc]mg̀]a[\]l\j\dĝk\ha|]fc\|]à_hckbccbgh|]_hl]
\�i[_he\]gm]lbeba_d]l_a_q

FGHI�G��LPULTMG�T�YWXONLYTG�YUSPRGQRSGOTUG�SPLOT�S
shp]fc\]gm|]g̀]̀\db_hi\]gh|]_dd]g̀]_]̂g̀abgh]gm]_]�fbdlbhe]bhmg̀k_abgh]kgl\d]rba[gfa]_è\\k\ha]ag]̂̀gagigdc]egj\̀hbhe]
a[\]fc\]gm|]_hl]̀\db_hi\]gh|]a[\]bhmg̀k_abgh]igha_bh\l]bh]a[\]kgl\d]_hl]rba[gfa][_jbhe]a[gc\]̂̀gagigdc]c\a]mg̀a[]bh]sns]
tgifk\ha]uvwxyzvw{x|]}fbdlbhe]nhmg̀k_abgh]~gl\dbhe]_hl]tbeba_d]t_a_]u�[b�ba|]_hl]a[\]̀\�fbcba\]sns]tgifk\ha]
�vwvyzvw{x|]�̀g�\ia]}fbdlbhe]nhmg̀k_abgh]~gl\dbhe]�̀gagigd]�g̀k|]c[_dd]�\]_a]a[\]fcbhe]g̀]̀\dpbhe]̂_̀ap�c]cgd\]̀bc�]
_hl]rba[gfa]db_�bdbap]ag]a[\]ga[\̀]̂_̀ap]_hl]bac]ighà_iag̀c]g̀]ighcfda_hac|]a[\]_fa[g̀c]gm|]g̀]ighàb�fag̀c]ag|]a[\]�fbdlbhe]
bhmg̀k_abgh]kgl\d|]_hl]\_i[]gm]a[\b̀]_e\hac]_hl]\k̂ dgp\\cq

��V����G�GGG�����
FG�IHG�STSWOP
FG�IHIH]Z[\]�rh\̀]bc]a[\]̂\̀cgh]g̀]\habap]bl\habmb\l]_c]cfi[]bh]a[\]sè\\k\ha]_hl]bc]̀\m\̀̀\l]ag]a[̀gfe[gfa]a[\]�ghà_ia]
tgifk\hac]_c]bm]cbhefd_̀]bh]hfk�\̀q]Z[\]�rh\̀]c[_dd]l\cbeh_a\]bh]r̀babhe]_]̀\̂ \̀c\ha_abj\]r[g]c[_dd][_j\]\�̂ \̀cc]
_fa[g̀bap]ag]�bhl]a[\]�rh\̀]rba[]̀\ĉ\ia]ag]_dd]k_aa\̀c]̀\�fb̀bhe]a[\]�rh\̀�c]_̂^̀gj_d]g̀]_fa[g̀b�_abghq]u�i\̂a]_c]
ga[\̀rbc\]̂̀gjbl\l]bh]o\iabgh]�qvq{|]a[\]�ghcàfiabgh]~_h_e\̀]_hl]a[\]s̀i[ba\ia]lg]hga][_j\]cfi[]_fa[g̀bapq]Z[\]a\̀k]
��rh\̀�]k\_hc]a[\]�rh\̀]g̀]a[\]�rh\̀�c]_fa[g̀b�\l]̀\̂ \̀c\ha_abj\q]

FG�IHI�]Z[\]�rh\̀]c[_dd]mf̀hbc[]ag]a[\]�ghà_iag̀|]rba[bh]mbma\\h]l_pc]_ma\̀]̀\i\b̂a]gm]_]r̀baa\h]̀\�f\ca|]bhmg̀k_abgh]
h\i\cc_̀p]_hl]̀\d\j_ha]mg̀]a[\]�ghà_iag̀]ag]\j_df_a\|]ebj\]hgabi\]gm|]g̀]\hmg̀i\]k\i[_hbi�c]db\h]̀be[acq]ofi[]
bhmg̀k_abgh]c[_dd]bhidfl\]_]ig̀̀\ia]ca_a\k\ha]gm]a[\]̀\ig̀l]d\e_d]abad\]ag]a[\]̂̀ĝ\̀ap]gh]r[bi[]a[\]�̀g�\ia]bc]dgi_a\l|]
fcf_ddp]̀\m\̀̀\l]ag]_c]a[\]cba\|]_hl]a[\]�rh\̀�c]bha\̀\ca]a[\̀\bhq

FG�IHI�]Z[\]�rh\̀|]s̀i[ba\ia]g̀]�ghcàfiabgh]~_h_e\̀]c[_dd]hga]cf̂\̀jbc\|]lb̀\ia]g̀][_j\]ighàgd]g̀]_fa[g̀bap]gj\̀|]hg̀]
�\]̀\ĉghcb�d\]mg̀|]a[\]�ghà_iag̀�c]k\_hc|]k\a[glc|]a\i[hb�f\c|]c\�f\hi\c]g̀]̂̀gi\lf̀\c]gm]ighcàfiabgh]g̀]a[\]c_m\ap]
^̀\i_fabghc]_hl]̂̀gè_kc]bhibl\ha]a[\̀\ag|]g̀]mg̀]_hp]m_bdf̀\]gm]a[\]�ghà_iag̀]ag]igk̂ dp]rba[]d_rc]_hl]̀\efd_abghc]
_̂ d̂bi_�d\]ag]a[\]mf̀hbc[bhe]g̀]̂\̀mg̀k_hi\]gm]a[\]�g̀�q]Z[\]�rh\̀|]s̀i[ba\ia]_hl]�ghcàfiabgh]~_h_e\̀]c[_dd]hga]�\]
\̀ĉghcb�d\]mg̀]a[\]�ghà_iag̀�c]m_bdf̀\]ag]̂\̀mg̀k]g̀]mf̀hbc[]a[\]�g̀�]bh]_iig̀l_hi\]rba[]a[\]�ghà_ia]tgifk\hacq

FG�I�G� LUST�SGY�GN¡SG�¢TSW£RG¤LTOT�LOPG�WWOTMSXSTNRG¥G�TNSTNLYTOPP¦G�XLNNSUI

§̈©ª©«ª©¬®̄°±²±³±°́
FG�I�G�T�YWXONLYTGOTUGµSW L�SRG�S¶�LWSUGY�GN¡SG�¢TSW
FG�I�IH]sdd]̂\̀kbac]_hl]m\\c|]_̂^̀gj_dc|]\_c\k\hac|]_cc\cck\hac]_hl]i[_̀e\c]̀\�fb̀\l]mg̀]ighcàfiabgh|]fc\]g̀]
giif̂_hip]gm]̂\̀k_h\ha]càfiaf̀\c]g̀]mg̀]̂\̀k_h\ha]i[_he\c]bh]\�bcabhe]m_ibdbab\c]_̀\]a[\]̀\ĉghcb�bdbap]gm]a[\]
�ghà_iag̀]fhl\̀]a[\]�ghà_ia]tgifk\hac]rba[]a[\]\�i\̂abgh]gm]a[\]�fbdlbhe]̂\̀kba|]r[bi[]a[\]�rh\̀]rbdd]g�a_bh]m̀gk]
a[\]oa_a\]ulfi_abgh]t\̂_̀ak\haq

FG�I�I�]Z[\]�rh\̀]c[_dd]̀\a_bh]_h]_̀i[ba\ia]d_rmfddp]dbi\hc\l]ag]̂̀_iabi\]_̀i[ba\iaf̀\|]g̀]_h]\habap]d_rmfddp]̂̀_iabibhe]
_̀i[ba\iaf̀\|]bh]a[\]�f̀bclbiabgh]r[\̀\]a[\]�̀g�\ia]bc]dgi_a\lq]Z[_a]̂\̀cgh]g̀]\habap]bc]bl\habmb\l]_c]a[\]s̀i[ba\ia]bh]a[\]
sè\\k\ha]_hl]bc]̀\m\̀̀\l]ag]a[̀gfe[gfa]a[\]�ghà_ia]tgifk\hac]_c]bm]cbhefd_̀]bh]hfk�\̀q

FG�I�I�]Z[\]�rh\̀]c[_dd]̀\a_bh]_]ighcàfiabgh]k_h_e\̀]_ljbc\̀]d_rmfddp]̂̀_iabibhe]ighcàfiabgh]k_h_e\k\ha]bh]a[\]
�f̀bclbiabgh]r[\̀\]a[\]�̀g�\ia]bc]dgi_a\lq]Z[_a]̂\̀cgh]g̀]\habap]bc]bl\habmb\l]_c]a[\]�ghcàfiabgh]~_h_e\̀]bh]a[\]
sè\\k\ha]_hl]bc]̀\m\̀̀\l]ag]a[̀gfe[gfa]a[\]�ghà_ia]tgifk\hac]_c]bm]cbhefd_̀]bh]hfk�\̀q

FG�I�I·]nm]a[\]\k̂ dgpk\ha]gm]a[\]�ghcàfiabgh]~_h_e\̀]g̀]s̀i[ba\ia]a\̀kbh_a\c|]a[\]�rh\̀]c[_dd]\k̂ dgp]_]cfii\ccg̀]
ighcàfiabgh]k_h_e\̀]g̀]_̀i[ba\ia]r[gc\]ca_afc]fhl\̀]a[\]�ghà_ia]tgifk\hac]c[_dd]�\]a[_a]gm]a[\]�ghcàfiabgh]
~_h_e\̀]g̀]s̀i[ba\ia|]̀\ĉ\iabj\dpq

FG�I�I̧]Z[\]�rh\̀]c[_dd]k_�\]_j_bd_�d\]mg̀]bhĉ\iabgh|]f̂gh]̀\�f\ca|]a[_a]mb\dl]cf̀j\p]g̀]a\cabhe]bhmg̀k_abgh]gm]\�bcabhe]
ighlbabghc]a[_a]bc]�hgrh]ag]�\]_j_bd_�d\]_hl]a[_a]bc][\dl]�p]a[\]�rh\̀]_a]bac]gmmbi\cq]ofi[]̀\ig̀lc]_hl]lgifk\hac]_̀\]hga]
�ghà_ia]tgifk\hac|]_hl]a[\]�rh\̀]k_�\c]hg]̀\̂ \̀c\ha_abgh]_c]ag]a[\b̀]_iif̀_ip]g̀]igk̂d\a\h\ccq]¹garba[ca_hlbhe]a[\]
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FGHIJGKLJMNKLFGHOPQKGLNFRHLKSTIUNVWNQTINXYLIHNKLNQTINFGHONGFNSRHZIWSMNSRVSRHFP[INKLZISQKJPQKGLNHI\GHQSMNSGK]NVGHKLJSMNPLUN
GQTIHNOPQIHKP]NGFNPNSKOK]PHNLPQRHIMNKSNFGHNJILIHP]NKLFGHOPQKGLNGL]WNPLUNKSNLGQNPNJRPHPLQIINGFNQTIN[GO\]IQILISSNGHNP[[RHP[WNGFN
SR[TNKLFGHOPQKGLMNRL]ISSNS\I[KFK[P]]WNLGQIUNGQTIHYKSINTIHIKL̂N_TIǸGLQHP[QGHNSTP]]NZIHKFWNP]]NIaKSQKLJNJHPUISMN[GLUKQKGLSMN
PLUNUKOILSKGLSNGFNIaKSQKLJN\TWSK[P]N[GLUKQKGLSNPLUNSQHR[QRHISNPLUNSTP]]NHI\GHQNPLWNKL[GLSKSQIL[KISNKLNYHKQKLJNQGNQTIN
bH[TKQI[Q̂N_TIǸGLQHP[QGHNSTP]]NISQPV]KSTNP]]N]KLISNPLUN]IZI]SNHIcRKHIUNQGNIaI[RQINQTINdGHeNPLUNSTP]]NVIPHNP]]N[GSQSN
KLZG]ZIUMNPLUNSTP]]NVINHIS\GLSKV]INFGHNQTIKHNP[[RHP[WNPLUNOPKLQILPL[Î

fghijikNlLQILQKGLP]]WNGOKQQIÛ

fghijimNnL]ISSNGQTIHYKSIN\HGZKUIUNKLNQTIǸGLQHP[QNoG[ROILQSMNQTINXYLIHNSTP]]NFRHLKSTNQGNQTIǸGLQHP[QGHNFKZINpqrNSIQSNGFN
G̀LQHP[QNoHPYKLJSNPLUNsHGtI[QNuPLRP]SNFGHNRSINURHKLJN[GLSQHR[QKGLNFGHNQTIKHNGYLNRSINPLUNFGHN\RH\GSISNGFNOPeKLJN
HI\HGUR[QKGLSN\RHSRPLQNQGNvI[QKGLNŵq̂x̂N_TINXYLIHNSTP]]NFRHLKSTNPUUKQKGLP]NSIQSNR\GLNPǸGLQHP[QGHySNYHKQQILNHIcRISQ̂N
vR[TNPUUKQKGLP]NSIQSNYK]]NVIN\HGZKUIUNPQNQTIN[GSQNGFN\HKLQKLJMN\GSQPJINPLUNTPLU]KLĴNsPHQKP]NSIQSNYK]]NLGQNVIN\HGZKUIÛN
vRV[GLQHP[QGHSNPLUNGQTIHNILQKQKISNUISKHKLJN[G\KISNGFNoHPYKLJSNYK]]NVIN\HGZKUIUNSIQSNPQNQTIN[GSQNGFN\HKLQKLJMN\GSQPJINPLUN
TPLU]KLĴ

fghijizN_TINXYLIHNSTP]]NFGHYPHUNP]]N[GOORLK[PQKGLSNQGNQTIǸGLQHP[QGHNQTHGRJTNQTIǸGLSQHR[QKGLNuPLPJIĤNXQTIHN
[GOORLK[PQKGLNSTP]]NVINOPUINPSNSIQNFGHQTNKLNvI[QKGLN{̂x̂|̂

fghi}g~������g�����g��g����g���g����
lFNQTIǸGLQHP[QGHNpwrNFPK]SNQGN[GHHI[QNdGHeNQTPQNKSNLGQNKLNP[[GHUPL[INYKQTNQTINHIcRKHIOILQSNGFNQTIǸGLQHP[QNoG[ROILQSNPSN
HIcRKHIUNVWNvI[QKGLNwx̂xMNGHNpxrNFPK]SNQGN[PHHWNGRQNdGHeNKLNP[[GHUPL[INYKQTNQTIǸGLQHP[QNoG[ROILQSNPSNUIQIHOKLIUNVWN
QTINXYLIHMNbH[TKQI[QNGHǸGLSQHR[QKGLNuPLPJIHMNGHNp�rNFPK]SNGHNHIFRSISNQGN\HGZKUINPNSRFFK[KILQNPOGRLQNGFN\HG\IH]WN
SR\IHZKSIUNPLUN[GGHUKLPQIUN]PVGHMNOPQIHKP]SMNGHNIcRK\OILQNSGNPSNQGNVINPV]INQGN[GO\]IQINQTINdGHeNYKQTKLNQTIǸGLQHP[QN
_KOIMNGHNp{rNFPK]SNQGNHIOGZINPLUNUKS[TPHJINpYKQTKLNSIZILNp�rNUPWSrNPLWN]KILNFK]IUNR\GLNXYLIHySN\HG\IHQWNVWNPLWGLIN
[]PKOKLJNVWMNQTHGRJTMNGHNRLUIHNQTIǸGLQHP[QGHMNGHNpqrNFPK]SNQGN\IHFGHONQTINdGHeNKLNPNSPFINOPLLIHNPLUNKLN[GO\]KPL[IN
YKQTNP]]NP\\]K[PV]INTIP]QTNPLUNSPFIQWNHIcRKHIOILQSNPLUNQTIǸGLQHP[QGHySNSKQINS\I[KFK[NTIP]QTNPLUNSPFIQWN\]PLNGHNp|rN
UKSHIJPHUSNQTINKLSQHR[QKGLSNGFNQTINbH[TKQI[QMNXYLIHNGHǸGLSQHR[QKGLNuPLPJIHMNPSNUIQIHOKLIUNVWNQTINXYLIHMNbH[TKQI[QN
GHǸGLSQHR[QKGLNuPLPJIHMNQTINXYLIHNOPWNKSSRINPNYHKQQILNGHUIHNQGNQTIǸGLQHP[QGHNQGNSQG\NQTINdGHeMNGHNPLWN\GHQKGLN
QTIHIGFMNRLQK]NQTIN[PRSINFGHNSR[TNGHUIHNTPSNVIILNI]KOKLPQIU�NTGYIZIHMNQTINHKJTQNGFNQTINXYLIHNQGNSQG\NQTINdGHeNSTP]]NLGQN
JKZINHKSINQGNPNURQWNGLNQTIN\PHQNGFNQTINXYLIHNQGNIaIH[KSINQTKSNHKJTQNFGHNQTINVILIFKQNGFNQTIǸGLQHP[QGHNGHNPLWNGQTIHN\IHSGLNGHN
ILQKQŴNvR[TNGHUIHNGHNSQG\\PJINVWNQTINXYLIHNSTP]]NLGQN[GLSQKQRQINJHGRLUSNFGHNQIHOKLPQKGLNVWNQTIǸGLQHP[QGHNRLUIHN
bHQK[]INw{NPLUNSTP]]NLGQNVINPNVPSKSNFGHNPLNIaQILSKGLNGFNQTIǸGLQHP[QN_KOINRLUIHNvI[QKGLN�̂�NGHNbHQK[]INwq̂

fghi�g~������g�����g��g�����g~��g���g����
lFNQTIǸGLQHP[QGHNUIFPR]QSNGHNLIJ]I[QSNQGN[PHHWNGRQNQTINdGHeNKLNP[[GHUPL[INYKQTNQTIǸGLQHP[QNoG[ROILQSNpKL[]RUKLJNVRQN
LGQN]KOKQIUNQGNP]]NP\\]K[PV]INTIP]QTNPLUNSPFIQWNHIcRKHIOILQSrNPLUNFPK]SNYKQTKLNPNQTHIINp�rNYGHeNUPWN\IHKGUNPFQIHNHI[IK\QNGFN
YHKQQILNLGQK[INFHGONQTINXYLIHNQGN[GOOIL[INPLUN[GLQKLRIN[GHHI[QKGLNGFNSR[TNUIFPR]QNGHNLIJ]I[QNYKQTNUK]KJIL[INPLUN
\HGO\QLISSMNQTINXYLIHNOPWNPFQIHNSR[TNQTHIINp�rNYGHeNUPWN\IHKGUMNYKQTGRQN\HItRUK[INQGNGQTIHNHIOIUKISNQTINXYLIHNOPWN
TPZIMN[GHHI[QNSR[TNUIFK[KIL[KIŜNlLNSR[TN[PSINPLNP\\HG\HKPQIǸTPLJINXHUIHNGHǸGLSQHR[QKGLǸTPLJINoKHI[QKZINSTP]]NVIN
KSSRIUNUIUR[QKLJNFHGON\PWOILQSNQTILNGHNQTIHIPFQIHNURINQTIǸGLQHP[QGHNQTINHIPSGLPV]IN[GSQNGFN[GHHI[QKLJNSR[TN
UIFK[KIL[KISMNKL[]RUKLJNQTINXYLIHySNIa\ILSISNPLUN[GO\ILSPQKGLNFGHNQTIǸGLSQHR[QKGLNuPLPJIHySNPLUNbH[TKQI[QySNPLUN
QTIKHNHIS\I[QKZIN[GLSR]QPLQSyNPUUKQKGLP]NSIHZK[ISNPLUNGQTIHNIa\ILSISNOPUINLI[ISSPHWNVWNSR[TNUIFPR]QMNLIJ]I[QNGHNFPK]RHÎN
vR[TǸTPLJINXHUIHNGHǸGLSQHR[QKGLǸTPLJINoKHI[QKZINSTP]]NVINUIIOIUNQGNTPZINVIILNIaI[RQIUNVWNQTIǸGLQHP[QGHMN
YTIQTIHNGHNLGQNP[QRP]]WNSKJLIUNVWNQTIǸGLQHP[QGĤNvR[TNP[QKGLNVWNQTINXYLIHNPLUNPOGRLQSN[TPHJIUNQGNQTIǸGLQHP[QGHN
STP]]NVINIcRP]]WNVKLUKLJNR\GLNQTIǸGLQHP[QGHySN\IHFGHOPL[INPLUN\PWOILQNVGLUNSRHIQŴNlFN\PWOILQSNQTILNGHNQTIHIPFQIHN
URINQTIǸGLQHP[QGHNPHINLGQNSRFFK[KILQNQGN[GZIHNSR[TNPOGRLQSMNQTIǸGLQHP[QGHNSTP]]N\PWNQTINUKFFIHIL[INQGNQTINXYLIĤN

fghikg������g��g~������g������
fghiki��_TINHKJTQSNSQPQIUNKLNQTKSNbHQK[]INxNPLUNI]SIYTIHINKLNQTIǸGLQHP[QNoG[ROILQSNPHIN[ROR]PQKZINPLUNLGQNKLN]KOKQPQKGLN
GFNPLWNHKJTQSNGFNQTINXYLIHNpwrNJHPLQIUNKLNQTIǸGLQHP[QNoG[ROILQSMNpxrNPQN]PYNGHNp�rNKLNIcRKQŴ

fghikihNlLNLGNIZILQNSTP]]NQTINXYLIHMNbH[TKQI[QNGHǸGLSQHR[QKGLNuPLPJIHNTPZINPLWNHIS\GLSKVK]KQWNFGHNQTIǸGLQHP[QGHySN
[GLSQHR[QKGLNOIPLSMNOIQTGUSMNQI[TLKcRISMNSIcRIL[ISNGHN\HG[IURHISNGHNFGHNSPFIQWN\HI[PRQKGLSNPLUN\HGJHPOSNKLN
[GLLI[QKGLNYKQTNQTINdGHeNLGQYKQTSQPLUKLJNPLWNGFNQTINHKJTQSNPLUNPRQTGHKQWNJHPLQIUNQTINXYLIHNKLNQTIǸGLQHP[QN
oG[ROILQŜ
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GHIJKLMNONNNKPQIHGKIPH
RNOSTNUVWVXYZ
RNOSTST[\]̂[_̀abcdeb̀c[fg[b]̂[ĥcg̀a[̀c[̂abfbi[fĵabfkf̂j[dg[gle][fa[b]̂[mnĉ̂ ôab[daj[fg[ĉk̂cĉj[b̀[b]c̀ln]̀lb[b]̂[
_̀abcdeb[p̀elôabg[dg[fk[gfanlqdc[fa[alor̂cs[\]̂[_̀abcdeb̀c[g]dqq[r̂[qdtklqqi[qfêaĝju[fk[ĉvlfĉj[fa[b]̂[wlcfgjfebf̀a[
t]̂ĉ[b]̂[xc̀ŵeb[fg[q̀edb̂js[\]̂[_̀abcdeb̀c[g]dqq[ĵgfnadb̂[fa[tcfbfan[d[ĉhĉĝabdbfŷ[t]̀[g]dqq[]dŷ[̂zhĉgg[
dlb]̀cfbi[b̀[rfaj[b]̂[_̀abcdeb̀c[tfb][ĉgĥeb[b̀[dqq[odbb̂cg[laĵc[b]fg[_̀abcdebs[\]̂[b̂co[{_̀abcdeb̀c{[ôdag[b]̂[
_̀abcdeb̀c[̀c[b]̂[_̀abcdeb̀c|g[dlb]̀cf}̂j[ĉhĉĝabdbfŷs

\]̂[b̂co[{_̀abcdeb̀c{[lĝj[]̂ĉfa[g]dqq[faeqlĵ~

�s \]db[_̀abcdeb̀c[àcodqqi[ĉgh̀agfrq̂[k̀c[b]db[� c̀�[ĉk̂ĉaêjs
�s {xcfô[_̀abcdeb̀c{[ôdafan[̂fb]̂c[�̂âcdq[_̀abcdeb̀cu[��m_[_̀abcdeb̀cu[xqlorfan[
_̀abcdeb̀cu[�q̂ebcfedq[_̀abcdeb̀cu[̀c[dai[̀b]̂c[_̀abcdeb̀c[t]̀o[b]̂[�tâc[]dg[d[jfĉeb[
èabcdebldq[ĉqdbf̀ag]fh[k̀c[b]̂[ĉk̂ĉaêj[� c̀�s

�s[[{\cdĵ[_̀abcdeb̀c{[ôdafan[b]̂[xcfô[_̀abcdeb̀c[dg[dr̀ŷs

RNOSTS�[\]̂[hqlcdq[b̂co[{�lqbfhq̂[xcfô[_̀abcdeb̀cg{[ĉk̂cg[b̀[ĥcg̀ag[̀c[̂abfbf̂g[t]̀[ĥck̀co[èagbclebf̀a[laĵc[
èabcdebg[tfb][b]̂[�tâc[b]db[dĉ[djofafgb̂ĉj[ri[b]̂[_̀agbclebf̀a[�dadn̂cs[\]̂[b̂co[j̀ ĝ[àb[faeqlĵ[b]̂[�tâc|g[
t̀a[k̀cêgu[faeqljfan[ĥcg̀ag[̀c[̂abfbf̂g[laĵc[ĝhdcdb̂[èabcdebg[àb[djofafgb̂ĉj[ri[b]̂[_̀agbclebf̀a[�dadn̂cs

RNOSTSO[\]̂[_̀abcdeb̀c[g]dqq[ĥck̀co[b]̂[� c̀�[fa[deècjdaê[tfb][b]̂[_̀abcdeb[p̀elôabgs

RNOSTS�[\]̂[_̀abcdeb̀c[g]dqq[àb[r̂[ĉqf̂ŷj[̀k[̀rqfndbf̀ag[b̀[ĥck̀co[b]̂[� c̀�[fa[deècjdaê[tfb][b]̂[_̀abcdeb[
p̀elôabg[̂fb]̂c[ri[debfyfbf̂g[̀c[jlbf̂g[̀k[b]̂[_̀agbclebf̀a[�dadn̂c[̀c[mce]fb̂eb[fa[b]̂fc[djofafgbcdbf̀a[̀k[b]̂[
_̀abcdebu[̀c[ri[b̂gbgu[fagĥebf̀ag[̀c[dhhc̀ydqg[ĉvlfĉj[̀c[ĥck̀côj[ri[ĥcg̀ag[̀c[̂abfbf̂g[̀b]̂c[b]da[b]̂[_̀abcdeb̀cs

RNOS�NHV��V�N��NK�W�XY��N�����VW��NYW�N��VZ�NK�W�����W�N��NK�W�XY���X
RNOS�ST[�ẑelbf̀a[̀k[b]̂[_̀abcdeb[ri[b]̂[_̀abcdeb̀c[fg[d[ĉhĉĝabdbf̀a[b]db[b]̂[_̀abcdeb̀c[]dg[yfgfb̂j[b]̂[gfb̂u[r̂èô[
n̂âcdqqi[kdofqfdc[tfb][q̀edq[èajfbf̀ag[laĵc[t]fe][b]̂[� c̀�[fg[b̀[r̂[ĥck̀côju[daj[ècĉqdb̂j[ĥcg̀adq[
r̀ĝcydbf̀ag[tfb][ĉvlfĉôabg[̀k[b]̂[_̀abcdeb[p̀elôabgs

RNOS�STST[�̂edlĝ[b]̂[_̀abcdeb[p̀elôabg[dĉ[èohq̂ôabdciu[b]̂[_̀abcdeb̀c[g]dqqu[r̂k̀ĉ[gbdcbfan[̂de][h̀cbf̀a[̀k[b]̂[
� c̀�u[edĉklqqi[gblji[daj[èohdĉ[b]̂[_̀abcdeb[p̀elôabg[ĉqdbfŷ[b̀[b]db[h̀cbf̀a[̀k[b]̂[� c̀�u[dg[t̂qq[dg[tfb][
fak̀codbf̀a[klcafg]̂j[ri[b]̂[�tâc[hlcgldab[b̀[�̂ebf̀a[�s�s�u[g]dqq[bd�̂[kf̂qj[ôdglĉôabg[̀k[dai[̂zfgbfan[
èajfbf̀ag[ĉqdb̂j[b̀[b]db[h̀cbf̀a[̀k[b]̂[� c̀�u[g]dqq[̀rĝcŷ[dai[èajfbf̀ag[db[b]̂[gfb̂[dkk̂ebfan[fbu[daj[g]dqq[db[̀aê[
ĉh̀cb[fa[tcfbfan[b̀[b]̂[_̀agbclebf̀a[�dadn̂c[daj[b]̂[mce]fb̂eb[̂cc̀cgu[faèagfgb̂aef̂g[̀c[̀ofggf̀ag[jfgèŷĉjs[\]̂[
_̀abcdeb̀c[g]dqq[àb[r̂[qfdrq̂[b̀[b]̂[�tâcu[b]̂[_̀agbclebf̀a[�dadn̂c[̀c[b]̂[mce]fb̂eb[k̀c[jdodn̂[ĉglqbfan[kc̀o[
ĉc̀cgu[faèagfgb̂aef̂g[̀c[̀ofggf̀ag[fa[b]̂[_̀abcdeb[p̀elôabg[laq̂gg[b]̂[_̀abcdeb̀c[�ât[̀c[ĉdg̀adrqi[g]̀lqj[]dŷ[
�àta[̀k[gle][̂cc̀cu[faèagfgb̂aei[̀c[̀ofggf̀a[daj[kdfq̂j[b̀[ĉh̀cb[fb[dg[ĉvlfĉj[ri[b]fg[ĝebf̀a[b̀[b]̂[_̀agbclebf̀a[
�dadn̂c[daj[b]̂[mce]fb̂ebs[�k[b]̂[_̀abcdeb̀c[ĥck̀cog[dai[èagbclebf̀a[debfyfbi[�àtfan[fb[faỳqŷgu[̀c[ĉdg̀adrqi[
g]̀lqj[]dŷ[�àta[fb[faỳqŷgu[d[ĉènaf}̂j[̂cc̀cu[faèagfgb̂aei[̀c[̀ofggf̀a[fa[b]̂[_̀abcdeb[p̀elôabg[tfb]̀lb[gle][
àbfê[b̀[b]̂[_̀agbclebf̀a[�dadn̂c[daj[b]̂[mce]fb̂ebu[b]̂[_̀abcdeb̀c[g]dqq[dgglô[klqq[ĉgh̀agfrfqfbi[k̀c[gle][
ĥck̀codaê[daj[g]dqq[r̂dc[g̀q̂[ĉgh̀agfrfqfbi[k̀c[b]̂[ègbg[k̀c[ècĉebf̀as

RNOS�STS��\]̂[̀rqfndbf̀ag[̀k[b]̂[_̀abcdeb̀c[laĵc[�̂ebf̀a[�s�s�s�[daj[b]fg[�̂ebf̀a[�s�s�s�[dĉ[k̀c[b]̂[hlch̀ĝ[̀k[
kdefqfbdbfan[èagbclebf̀a[ri[b]̂[_̀abcdeb̀c[daj[dĉ[àb[k̀c[b]̂[hlch̀ĝ[̀k[foh̀gfan[da[dkkfcodbfŷ[̀rqfndbf̀a[̀a[b]̂[
_̀abcdeb̀c[b̀[jfgèŷc[̂cc̀cgu[̀ofggf̀agu[̀c[faèagfgb̂aef̂g[fa[b]̂[ĵgfna[fak̀codbf̀a[fa[b]̂[_̀abcdeb[p̀elôabgs[\]̂[
_̀abcdeb̀c|g[ĉyf̂t[̀k[b]̂[_̀abcdeb[p̀elôabg[fg[odĵ[fa[b]̂[_̀abcdeb̀c|g[edhdefbi[dg[d[èabcdeb̀c[daj[àb[dg[d[
qfêaĝj[ĵgfna[hc̀k̂ggf̀adq[laq̂gg[̀b]̂ctfĝ[gĥefkfedqqi[g̀[hc̀yfĵj[fa[b]̂[_̀abcdeb[p̀elôabgs[

RNOS�STSO[ dfqlĉ[ri[b]̂[_̀abcdeb̀c[b̀[hc̀ohbqi[ĉh̀cb[dai[̂cc̀cgu[faèagfgb̂aef̂gu[̀c[̀ofggf̀ag[fa[b]̂[_̀abcdeb[
p̀elôabg[jfgèŷĉj[ri[b]̂[_̀abcdeb̀cu[̀c[t]fe][b]̂[_̀abcdeb̀c[ĉdg̀adrqi[g]̀lqj[]dŷ[�àta[̀c[jfgèŷĉju[g]dqq[
èagbfblb̂[d[tdfŷc[ri[b]̂[_̀abcdeb̀c[̀k[dai[eqdfo[b]db[̀b]̂ctfĝ[ofn]b[ĉglqb[fa[d[e]dan̂[fa[b]̂[_̀abcdeb[�lo[̀c[
_̀abcdeb[\fôs
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FGHIJIJKLMNKOPQRSTURPSKVMTWWKXNKYSNVZ[N\KRPKMT]NKN̂T[_QN\KRMNK̀SPaNURKV_RNbVcKRPKUPQV_\NSKdZWWeKTWWKUPQ\_R_PQVKRMTRK[TeK
MT]NKTKXNTS_QfKPQKRMNKgPShKTQ\KRPKMT]NKTUUPZQRN\KdPSKRMNVNKUPQ\_R_PQVK_RVKYSPYPVTWiKLMNKOPQRSTURPSK_VK\NN[N\KRPKXNKTK
jZTW_d_N\KN̂YNSRK_QKRMNKVeVRN[VKTQ\KUPQVRSZUR_PQKSNjZ_SN[NQRVKPdKRMNKgPShKPdK_RVKOPQRSTURiKLMNKOPQRSTURPSKMNSNXeK
VYNU_d_UTWWeKTUhQPkWN\fNVKTQ\K\NUWTSNVKRMTRKRMNKOPQRSTURKlPUZ[NQRVKTSNKdZWWKTQ\KUP[YWNRNmKTSNKVZdd_U_NQRKRPKMT]NK
NQTXWN\K_RKRPK\NRNS[_QNKRMNKUPVRKPdKRMNKgPShmKTQ\KRMTRKRMNKlSTk_QfVmKRMNKnYNU_d_UTR_PQVmKTQ\KTWWKo\\NQ\TKTSNKVZdd_U_NQRK
RPKNQTXWNKRMNKOPQRSTURPSKRPKUPQVRSZURKRMNKgPShKPZRW_QN\KRMNSN_QK_QKTUUPS\TQUNKk_RMKTYYW_UTXWNKWTkVmKVRTRZRNVmKXZ_W\_QfK
UP\NVmKTQ\KSNfZWTR_PQVmKTQ\KPRMNSk_VNKRPKdZWd_WWKTWWKPdK_RVKPXW_fTR_PQVKZQ\NSKRMNKOPQRSTURKlPUZ[NQRViKLMNKOPQRSTURPSK
VMTWWKRThNKd_NW\K[NTVZSN[NQRVKTQ\K]NS_deKd_NW\KUPQ\_R_PQVKTQ\KVMTWWKUTSNdZWWeKUP[YTSNKVZUMKd_NW\K[NTVZSN[NQRVKTQ\K
UPQ\_R_PQVKTQ\KPRMNSK_QdPS[TR_PQKhQPkQKRPKRMNKOPQRSTURPSKk_RMKRMNKOPQRSTURKlPUZ[NQRVKXNdPSNKUP[[NQU_QfKTUR_]_R_NViK
pSSPSVmK_QUPQV_VRNQU_NVKPSKP[_VV_PQVK\_VUP]NSN\KVMTWWKXNKSNYPSRN\KRPKRMNKOPQVRSZUR_PQKqTQTfNSKTQ\KRMNKoSUM_RNURKTRK
PQUNiKLMNKN̂TURQNVVKPdKfST\NVmKNWN]TR_PQVmK\_[NQV_PQVmKPSKWPUTR_PQVKf_]NQKPQKTQeKlSTk_QfVK_VVZN\KXeKRMNKoSUM_RNURmKPSK
RMNKkPShK_QVRTWWN\KXeKPRMNSKOPQRSTURPSVmK_VKQPRKfZTSTQRNN\KXeKRMNKoSUM_RNURmKOPQVRSZUR_PQKqTQTfNSKPSKRMNKrkQNSiKLMNK
OPQRSTURPSKVMTWWmKRMNSNdPSNmKVTR_VdeK_RVNWdKTVKRPKRMNKTUUZSTUeKPdKTWWKfST\NVmKNWN]TR_PQVmK\_[NQV_PQVmKTQ\KWPUTR_PQViKsQKTWWK
UTVNVKPdK_QRNSUPQQNUR_PQKPdK_RVKgPShKk_RMKN̂_VR_QfKPSKPRMNSKkPShmKRMNKOPQRSTURPSKVMTWWK]NS_deKTRKRMNKV_RNKTWWK\_[NQV_PQVK
SNWTR_QfKRPKVZUMKN̂_VR_QfKPSKPRMNSKkPShiKoQeKNSSPSVK\ZNKRPKRMNKOPQRSTURPStVKdT_WZSNKRPKVPK]NS_deKTWWKVZUMKfST\NVmK
NWN]TR_PQVmK\_[NQV_PQVmKPSKWPUTR_PQVKVMTWWKXNKYSP[YRWeKSNUR_d_N\KXeKRMNKOPQRSTURPSKk_RMPZRKTQeKT\\_R_PQTWKUPVRKRPKRMNK
rkQNSiKp̂UNYRKTVKRPKTQeKSNYPSRN\KNSSPSVmK_QUPQV_VRNQU_NVKPSKP[_VV_PQVmKTQ\KN̂UNYRKTVKRPKUPQUNTWN\KPSKZQhQPkQK
UPQ\_R_PQVmKXeKN̂NUZR_QfKRMNKofSNN[NQRmKRMNKOPQRSTURPSKSNYSNVNQRVKRPKRMNKrkQNSmKOPQVRSZUR_PQKqTQTfNSmKTQ\KRMNK
oSUM_RNURKRMTRKRMNKgPShKSNjZ_SN\KXeKRMNKOPQRSTURKlPUZ[NQRVmK_QUWZ\_QfmKk_RMPZRKW_[_RTR_PQmKTWWKUPQVRSZUR_PQK\NRT_WVmK
UPQVRSZUR_PQK[NTQVmK[NRMP\VmKYSPUN\ZSNKTQ\KRNUMQ_jZNVKQNUNVVTSeKRPKYNSdPS[KRMNKgPShmKZVNKPdK[TRNS_TWVmKVNWNUR_PQKPdK
NjZ_Y[NQRKTQ\KSNjZ_SN[NQRVKPdKYSP\ZURK[TQZdTURZSNSVKTSNKUPQV_VRNQRKk_RMuKbvcKfPP\KTQ\KVPZQ\KYSTUR_UNVKk_RM_QKRMNK
UPQVRSZUR_PQK_Q\ZVRSewKbxcKfNQNSTWWeKYSN]T_W_QfKTQ\KTUUNYRN\K_Q\ZVRSeKVRTQ\TS\VKTYYW_UTXWNKRPKgPShwKbycKRMNK
SNjZ_SN[NQRVKPdKTQeKkTSSTQR_NVKTYYW_UTXWNKRPKRMNKgPShwKTQ\KbzcKTWWKWTkVmKPS\_QTQUNVmKSNfZWTR_PQVmKSZWNVKTQ\KPS\NSVK
kM_UMKXNTSKZYPQKRMNKOPQRSTURPStVKYNSdPS[TQUNKPdKRMNKgPShi

FGHIJIHKLMNKOPQRSTURPSKVMTWWKYNSdPS[KRMNKgPShK_QKTUUPS\TQUNKk_RMKRMNKOPQRSTURKlPUZ[NQRVKTQ\KVZX[_RRTWVKTYYSP]N\K
YZSVZTQRKRPKnNUR_PQKyivxi

FGHIJI{KLMNKOPQRSTURPSK[TeKVZX[_RK|NjZNVRVKdPSKsQdPS[TR_PQKb}|~s}cKRPKRMNKoSUM_RNURKRPKMNWYKdTU_W_RTRNKRMNKOPQRSTURPStVK
YNSdPS[TQUNKPdKRMNKgPShiK̀S_PSKRPKVZX[_RR_QfKNTUMK|~smKRMNKOPQRSTURPSKVMTWWKd_SVRKUTSNdZWWeKVRZ\eKTQ\KUP[YTSNKRMNK
OPQRSTURKlPUZ[NQRVmKd_NW\KUPQ\_R_PQVmKPRMNSKrkQNSKYSP]_\N\K_QdPS[TR_PQmKOPQRSTURPS�YSNYTSN\KOPPS\_QTR_PQK
lSTk_QfVmKTQ\KYS_PSK̀SPaNURKUPSSNVYPQ\NQUNKTQ\K\PUZ[NQRTR_PQKRPK\NRNS[_QNKRMTRKRMNK_QdPS[TR_PQKRPKXNKSNjZNVRN\K_VK
QPRKSNTVPQTXWeKPXRT_QTXWNKdSP[KVZUMKVPZSUNViKLMNKOPQRSTURPSKVMTWWKVZX[_RKNTUMK|~sKVZdd_U_NQRWeK_QKT\]TQUNKPdKRMNK\TRNK
XeKkM_UMKVZUMK_QdPS[TR_PQK_VKSNjZ_SN\K_QKPS\NSKRPKTWWPkKRMNKoSUM_RNURKVZdd_U_NQRKR_[NKRPKYNS[_RKT\NjZTRNKSN]_NkKTQ\K
SNVYPQVNKTQ\KRPKYNS[_RKOPQRSTURPSKUP[YW_TQUNKk_RMKRMNKWTRNVRKUPQVRSZUR_PQKVUMN\ZWNiKLMNKOPQRSTURPSKVMTWWKSN_[XZSVNK
RMNKrkQNSKT[PZQRVKUMTSfN\KXeKRMNKoSUM_RNURKdPSK|~sKSNVYPQVNVKRMTRK_QKRMNKPY_Q_PQKPdKRMNKoSUM_RNURKkNSNKT]T_WTXWNKdSP[K
TKUTSNdZWKSN]_NkKPdKRMNKOPQRSTURKlPUZ[NQRVmKd_NW\KUPQ\_R_PQVmKPRMNSKrkQNSKYSP]_\N\K_QdPS[TR_PQmKOPQRSTURPS�YSNYTSN\K
OPPS\_QTR_PQKlSTk_QfVmKTQ\KYS_PSK̀SPaNURKUPSSNVYPQ\NQUNKTQ\K\PUZ[NQRTR_PQi

FGHIJI�KsdKRMNKOPQRSTURPSmK\ZS_QfKRMNKYSPfSNVVKPdKRMNKgPShmK\_VUP]NSVKTQeK\_VUSNYTQU_NVKXNRkNNQKRMNKlSTk_QfVKTQ\KRMNK
nYNU_d_UTR_PQVmKNSSPSVKTQ\�PSKP[_VV_PQVKPQKRMNKlSTk_QfVmKPSKTQeK\_VUSNYTQU_NVKXNRkNNQKYMeV_UTWKUPQ\_R_PQVKPdKRMNK
gPShKTQ\KRMNKlSTk_QfVmKTQ\KMTVKQPR_d_N\KRMNKoSUM_RNURKTQ\KOPQVRSZUR_PQKqTQTfNSK_QKkS_R_QfKZQ\NSKnNUR_PQKyixivmKQPK
\N]_TR_PQVKdSP[KRMNKOPQRSTURKlPUZ[NQRVKVMTWWKXNKYNSdPS[N\KXeKRMNKOPQRSTURPSKZQR_WK_RKSNUN_]NVKTYYSP]TWK_QKkS_R_QfK
dSP[KRMNKoSUM_RNURKRMSPZfMKRMNKOPQVRSZUR_PQKqTQTfNSiKoQeKgPShKYNSdPS[N\KTdRNSKVZUMK\_VUP]NSeKk_RMPZRKRMNKTYYSP]TWK
PdKRMNKoSUM_RNURKVMTWWKXNKTRKRMNKOPQRSTURPStVKVPWNKS_VhKTQ\KN̂YNQVNi

FGHIJI�KLMNKOPQRSTURPSK_VKQPRKSNjZ_SN\KRPKTVUNSRT_QKRMTRKRMNKOPQRSTURKlPUZ[NQRVKTSNK_QKTUUPS\TQUNKk_RMKTYYW_UTXWNKWTkVmK
VRTRZRNVmKPS\_QTQUNVmKUP\NVmKSZWNVKTQ\KSNfZWTR_PQVmKPSKWTkdZWKPS\NSVKPdKYZXW_UKTZRMPS_R_NVmKXZRKRMNKOPQRSTURPSKVMTWWK
YSP[YRWeKSNYPSRKRPKRMNKOPQVRSZUR_PQKqTQTfNSKTQ\KRMNKoSUM_RNURKTQeKQPQUPQdPS[_ReK\_VUP]NSN\KXeKPSK[T\NKhQPkQKRPK
RMNKOPQRSTURPSKTVKTK|~sKVZX[_RRN\KRPKRMNKoSUM_RNURi

FGHIJI��sdKRMNKOPQRSTURPSKXNW_N]NVKRMTRKT\\_R_PQTWKUPVRKPSKR_[NK_VK_Q]PW]N\KXNUTZVNKPdKUWTS_d_UTR_PQVKPSK_QVRSZUR_PQVKRMNK
oSUM_RNURK_VVZNVK_QKSNVYPQVNKRPKRMNKOPQRSTURPStVKQPR_UNVKPSK|~sVKYZSVZTQRKRPKnNUR_PQVKyixivmKyixixmKyixizmKyixi�KPSKyixi�mK
RMNKOPQRSTURPSKVMTWWK[ThNKTKOWT_[KTVKYSP]_\N\K_QKoSR_UWNKv�iKsdKRMNKOPQRSTURPSKdT_WVKRPKYNSdPS[KRMNKPXW_fTR_PQVKPdK
nNUR_PQVKyixivmKyixixmKyixizmKyixi�KPSKyixi�mKRMNKOPQRSTURPSKVMTWWKYTeKVZUMKUPVRVKTQ\K\T[TfNVKRPKRMNKrkQNSKTVKkPZW\KMT]NK
XNNQKT]P_\N\K_dKRMNKOPQRSTURPSKMT\KYNSdPS[N\KVZUMKPXW_fTR_PQViKsdKRMNKOPQRSTURPSKYNSdPS[VKRMPVNKPXW_fTR_PQVmKRMNK
OPQRSTURPSKVMTWWKQPRKXNKW_TXWNKRPKRMNKrkQNSKPSKRMNKoSUM_RNURKdPSK\T[TfNVKSNVZWR_QfKdSP[KNSSPSVmK_QUPQV_VRNQU_NVKPSK
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GHIJJIGKJLIKLMNOLPGKMQRSMLTGSUHOKMJVLWGQLXIWWOQOKSOJLYOMZOOKLWIO[XLHORJUQOHOKMJLGQLSGKXIMIGKJLRKXLMNOLPGKMQRSML
TGSUHOKMJVLGQLWGQLKGKSGKWGQHIMIOJLGWLMNOLPGKMQRSMLTGSUHOKMJLMGLR\\[ISRY[OL[RZJVLJMRMUMOJVLGQXIKRKSOJVLSGXOJVLQU[OJL
RKXLQO]U[RMIGKJVLRKXL[RZWU[LGQXOQJLGWL\UY[ISLRUMNGQIMIOĴ

_̀abcbdLeNOLPGKMQRSMGQLJNR[[LYOLQOJ\GKJIY[OLWGQL[RfIK]LGUMLMNOLgGQhVLJNR[[L\QGMOSMLRKXL\QOJOQiOLMNOLOJMRY[IJNOXL
QOWOQOKSOL\GIKMJLRKXLJNR[[LHRhOLKGLSNRK]OJLGQLQO[GSRMIGKJLZIMNGUMLMNOL\QIGQLZQIMMOKLR\\QGiR[LGWLjZKOQ̂LeNOLPGKMQRSMGQL
JNR[[LQO\GQMLMGLMNOLPGKJMQUSMIGKLkRKR]OQLRKXLlQSNIMOSMLZNOKOiOQLRKfLQOWOQOKSOL\GIKMLIJL[GJMLGQLXOJMQGfOXLGQLQOmUIQOJL
QO[GSRMIGKLYOSRUJOLGWLKOSOJJRQfLSNRK]OJLIKL]QRXOJLGQL[GSRMIGKJVLRKXLJNR[[LYOLQOJ\GKJIY[OLWGQLMNOLRSSUQRMOLQO\[RSOHOKML
GQLQO[GSRMIGKLGWLJUSNLQOWOQOKSOL\GIKMJLYfL\QGWOJJIGKR[[fLmUR[IWIOXL\OQJGKKO[̂

_̀abcbdbnLeNOLPGKMQRSMGQLJNR[[LYOLQOmUIQOXLMGLOJMRY[IJNLSOKMOQ[IKOJVLO[OiRMIGKJLRKXL[GSRMIGKLGWLNIJLZGQhLZNOKLIMLIJL
QOmUIQOXLWGQLMNOLYOKOWIMLGWLGMNOQLPGKMQRSMGQJLKOOXIK]LMNOLIKWGQHRMIGKLMGLSGGQXIKRMOL[GSRMIGKLGWLMNOIQLZGQĥ

_̀abcboLgNOKOiOQLMNOLTQRZIK]JLJNGZLOpIJMIK]LGQLGMNOQLSGKJMQUSMIGKLKGMLQOmUIQOXLRJL\RQMLGWLMNOLPGKMQRSMLgGQhVLIMLIJL
UKXOQJMGGXLMNRMLIMLIJLJGLJNGZKLRJLRLHRMMOQLGWLIKWGQHRMIGKLRKXLMNRMLMNOLjZKOQVLZNI[OLYO[IOiIK]LJUSNLIKWGQHRMIGKLMGLYOL
JUYJMRKMIR[[fLSGQQOSMVLRJJUHOJLKGLQOJ\GKJIYI[IMfLMNOQOGŴLeNOLPGKMQRSMGQLJNR[[LHRhOLIMJO[WLWRHI[IRQLZIMNLR[[LSGKXIMIGKJL
RWWOSMIK]LMNOLKRMUQOLRKXLHRKKOQLGWLSGKXUSMIK]LMNOLgGQĥ

_̀abcbnqLP[RIHJLWGQLRXXIMIGKR[LSGH\OKJRMIGKLGQLOpMOKJIGKLGWLMIHOLXUOLMGLMNOLPGKMQRSMGQrJLWRI[UQOLMGLWRHI[IRQIsOLIMJO[WL
ZIMNLMNOLSGKXIMIGKJLRMLMNOLJIMOLZI[[LKGMLYOLR[[GZOX̂

_̀abàtuvwxyz{z|}̀~}�̀�|}{�xu��z|}̀�x|�w�uxw{
_̀ababnLeNOLPGKMQRSMGQLJNR[[LJU\OQiIJOLRKXLXIQOSMLMNOLgGQhVLUJIK]LMNOLPGKMQRSMGQrJLYOJMLJhI[[LRKXLRMMOKMIGKVLRKXLJNR[[L
SGH\[OMOLMNOLgGQhLIKLRL]GGXLRKXLZGQhHRK[IhOLHRKKOQLIKLRSSGQXRKSOLZIMNLMNOLPGKMQRSMLTGSUHOKMĴLeNOLPGKMQRSMGQL
JNR[[LYOLJG[O[fLQOJ\GKJIY[OLWGQVLRKXLNRiOLSGKMQG[LGiOQVLSGKJMQUSMIGKLHORKJVLHOMNGXJVLMOSNKImUOJVLJOmUOKSOJVLRKXL
\QGSOXUQOJLRKXLWGQLSGGQXIKRMIK]LR[[L\GQMIGKJLGWLMNOLgGQhLJUY�OSMLMGLMNOLSGGQXIKRMIGKLGWLMNOLPGKJMQUSMIGKLkRKR]OQ̂L
gNOQOLMNOLTQRZIK]JLGQL�QG�OSMLkRKUR[LHRhOLQOWOQOKSOLMGL\RQMISU[RQLSGKJMQUSMIGKLHORKJVLHOMNGXJVLMOSNKImUOJVL
JOmUOKSOJLGQL\QGSOXUQOJLGQLIKXISRMOLGQLIH\[fLMNRMLJUSNLRQOLMGLYOLUJOXLIKLSGKKOSMIGKLZIMNLMNOLPGKMQRSMGQrJLgGQhVLJUSNL
QOWOQOKSOLIJLIKMOKXOXLGK[fLMGLIKXISRMOLMNRMLMNOLPGKMQRSMGQrJLgGQhLIJLMGL\QGXUSOLRML[ORJMLMNOLmUR[IMfLGWLMNOLZGQhLIH\[IOXL
YfLMNOLG\OQRMIGKJLXOJSQIYOXVLYUMLMNOLRSMUR[LXOMOQHIKRMIGKLRJLMGLZNOMNOQLGQLKGMLMNOLXOJSQIYOXLG\OQRMIGKJLHRfLYOLJRWO[fLGQL
JUIMRY[fLOH\[GfOXLIKLMNOL\OQWGQHRKSOLGWLMNOLPGKMQRSMGQrJLgGQhLJNR[[LYOLMNOLJG[OLQOJ\GKJIYI[IMfLGWLMNOLPGKMQRSMGQ̂Ll[[L
[GJJVLXRHR]OVL[IRYI[IMfVLGQLSGJMLGWLSGQQOSMIK]LXOWOSMIiOLgGQhLRQIJIK]LWQGHLMNOLOH\[GfHOKMLGWLRLJ\OSIWISLSGKJMQUSMIGKL
HORKJVLHOMNGXVLMOSNKImUOVLJOmUOKSOVLGQL\QGSOXUQOLJNR[[LYOLYGQKOLJG[O[fLYfLMNOLPGKMQRSMGQ̂

_̀ababcLeNOLPGKMQRSMGQLJNR[[LYOLQOJ\GKJIY[OLMGLMNOLjZKOQLWGQLRSMJLRKXLGHIJJIGKJLGWLMNOLPGKMQRSMGQrJLOH\[GfOOJVL
�UYSGKMQRSMGQJVL�U\\[IOQJVLRKXLMNOIQLR]OKMJLRKXLOH\[GfOOJVLRKXLGMNOQL\OQJGKJLGQLOKMIMIOJL\OQWGQHIK]L\GQMIGKJLGWLMNOL
gGQhLWGQVLGQLGKLYONR[WLGWVLMNOLPGKMQRSMGQLGQLRKfLGWLIMJL�UYSGKMQRSMGQJVL�U\\[IOQJLGQL�UY�JUYSGKMQRSMGQJVLRKXLWGQLRKfL
XRHR]OJVL[GJJOJVLSGJMJLRKXLOp\OKJOJLQOJU[MIK]LWQGHLJUSNLRSMJLGQLGHIJJIGKJVLIKS[UXIK]LYUMLKGML[IHIMOXLMGLQORJGKRY[OL
RMMGQKOfJrLWOOĴ

_̀ababaLeNOLPGKMQRSMGQLJNR[[LYOLQOJ\GKJIY[OLWGQLSGGQXIKRMIK]LMNOLZGQhLGWLIMJLGZKLWGQSOJLRKXLMNOLZGQhLGWL�UYSGKMQRSMGQJL
OK]R]OXLYfLIMLMGL\OQWGQHLMNOLgGQhLGWLMNOL�QG�OSMLGKLIMJLYONR[ŴLeNOLPGKMQRSMGQLJNR[[LJU\\[fLMGLIMJLGZKLZGQhLWGQSOJVLRKXL
�UYSGKMQRSMGQJLOK]R]OXLYfLIMLMGL\OQWGQHL\GQMIGKJLGWLIMJLgGQhVLSG\IOJLGWLMNOLTQRZIK]JLRKXL�QG�OSMLkRKUR[JLWGQLMNOL
ZGQhLMGLYOL\OQWGQHOXLYfLJUSNLIKXIiIXUR[J�OKMIMIOJLGKLIMJLYONR[ŴL

_̀abababnLeNOLPGKMQRSMGQLJNR[[LSGGQXIKRMOLIMJLG\OQRMIGKJLRKXLSGG\OQRMOLZIMNLMNGJOLGWLGMNOQLPGKMQRSMGQJL\OQWGQHIK]L
ZGQhLGKLMNOL�QG�OSMLGQLJIMOLMNOQOGWLMGLOKJUQOLOWWISIOKMLRKXLGQXOQ[fLIKJMR[[RMIGKLGWLORSNL\RQMLGWLMNOLgGQĥLPGG\OQRMIGKL
ZI[[LYOLQOmUIQOXLIKLMNOLRQQRK]OHOKMLWGQLMNOLJMGQR]OLGWLHRMOQIR[JLRKXLIKLMNOLXOMRI[OXLOpOSUMIGKLGWLMNOLgGQĥLeNOL
PGKMQRSMGQLJNR[[LQOHRIKLIKWGQHOXLGWLMNOL\QG]QOJJLRKXLMNOLXOMRI[LZGQhLGWLGMNOQLPGKMQRSMGQJLRKXLJNR[[LKGMIWfLMNOL
PGKJMQUSMIGKLkRKR]OQLIHHOXIRMO[fLGWL[RShLGWL\QG]QOJJLGQLXOWOSMIiOLZGQhHRKJNI\LGKLMNOL\RQMLGWLGMNOQLPGKMQRSMGQJVL
ZNOQOLJUSNLXO[RfLGQLJUSNLXOWOSMIiOLZGQhHRKJNI\LZI[[LIKMOQWOQOLZIMNLPGKMQRSMGQrJLGZKLG\OQRMIGKĴL�RI[UQOLGWLMNOL
PGKMQRSMGQLMGLhOO\LIKWGQHOXLGWLMNOLZGQhL\QG]QOJJIK]LGKLMNOLJIMOLGQLMGL]IiOLKGMISOLGWL[RShLGWL\QG]QOJJLGQLXOWOSMIiOL
ZGQhHRKJNI\LYfLGMNOQJLJNR[[LYOLSGKJMQUOXLRJLRSSO\MRKSOLGWLMNOL\QG]QOJJLGWLZGQhLRKXLSGGQXIKRMIGKLZIMNLPGKMQRSMGQrJL
GZKLgGQĥ

_̀abababc�eNOLPGKMQRSMGQrJLGY[I]RMIGKJLUKXOQLMNOLPGKMQRSMLTGSUHOKMJLJNR[[LIKS[UXOVLZIMNGUML[IHIMRMIGKVLMNOLWG[[GZIK]�
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GH IJKLJMNOPNQRRNSTJULPLJVNUOWSXYZUXLOWNQWVNLWSXQRRQXLOWNTYOUJVZYJSNMLX[NLXSNJ\TRO]JJSNQWV̂OYN
_Z̀UOWXYQUXOYSaNLWURZVLWbaNMLX[OZXNRL\LXQXLOWaNX[OSJNYJUO\\JWVJVǸ]N\QWZPQUXZYJYSaNTYLOYNXONX[JN
UO\\JWUJ\JWXNOPNX[JNYJRJKQWXNTOYXLOWNOPNX[JNcOYdNXOǸJNTJYPOY\JVe

Gf gVKLSLWbNX[JNhOWSXYZUXLOWNiQWQbJYNQWVNX[JNgYU[LXJUXj
GH LPNQNSTJULPLJVNTYOUJVZYJNVJKLQXJSNPYO\ǸJSXNUOWSXYZUXLOWNTYQUXLUJk
Gf LPNPORROMLWbNQNTYOUJVZYJNMLRRNQPPJUXNQW]NMQYYQWXLJSaNLWURZVLWbNX[JNhOWXYQUXOYlSNbJWJYQRN

MQYYQWX]kNOY
Gm OPNQW]NÒnJUXLOWSNX[JNhOWXYQUXOYN\Q]N[QKJNXONQNTYOUJVZYJe

Gm oYOTOSLWbNQRXJYWQXLKJNTYOUJVZYJSaNQSNQTTYOTYLQXJaNM[LU[NTYOUJVZYJSNS[QRRǸJNUOKJYJVǸ]NX[JN
hOWXYQUXOYlSNMQYYQWX]NQSNVJSUYL̀JVNLWN_JUXLOWNpeqN[JYJOPe

Gr s[JNhOWXYQUXOYNS[QRRǸJNYJSTOWSL̀RJNPOYNOYbQWLtLWbNQWVNUOWVZUXLWbNTYJuLWSXQRRQXLOWNUOWPJYJWUJSNQWVN
\ZSXNUOOYVLWQXJNSZU[NUOWPJYJWUJSNMLX[NX[JNgYU[LXJUXNQWVNX[JNhOWSXYZUXLOWNiQWQbJYe

vwmGmGmGmxs[JNhOWXYQUXOYNQWVNLXSN_Z̀UOWXYQUXOYSNMOYdLWbNOWNX[JNoYOnJUXNS[QRRNQXXJWVNQNTYJUOWSXYZUXLOWNUOWPJYJWUJySzNOYN
\JJXLWbySzNQSNVJJ\JVNWJUJSSQY]Ǹ]NX[JNhOWSXYZUXLOWNiQWQbJYNXONUOOYVLWQXJNQRRNcOYdNyJebeaNVJ\ORLXLOWaNLWSXQRRQXLOWaN
JXUezaNQWVNQSNYJ{ZLYJVǸ]NX[JNoYOnJUXNiQWZQRe

vwmGmGrNs[JNhOWXYQUXOYNS[QRRNWOXǸJNYJRLJKJVNOPNÒRLbQXLOWSNXONTJYPOY\NX[JNcOYdNLWNQUUOYVQWUJNMLX[NX[JNhOWXYQUXN
|OUZ\JWXSNJLX[JYǸ]NQUXLKLXLJSNOYNVZXLJSNOPNX[JNhOWSXYZUXLOWNiQWQbJYNOYNX[JNgYU[LXJUXNLWNX[JLYNQV\LWLSXYQXLOWNOPNX[JN
hOWXYQUXaNOYǸ]NXJSXSaNLWSTJUXLOWSNOYNQTTYOKQRSNYJ{ZLYJVNOYNTJYPOY\JVǸ]NTJYSOWSNOX[JYNX[QWNX[JNhOWXYQUXOYeNs[JN
hOWXYQUXOYNS[QRRN\QLWXQLWNUO\TRJXJNLWSTJUXLOWNYJUOYVSNQWVNXJSXNVQXJNXONJWSZYJNX[JN{ZQRLX]NOPNX[JNcOYdNLSNLWNSXYLUXN
UO\TRLQWUJNMLX[NX[JNYJ{ZLYJ\JWXSNOPNX[JNhOWXYQUXN|OUZ\JWXSe

vwmGmG}Nc[JYJNJ{ZLT\JWXNRLWJSaNTLTLWbaNVZUXMOYdaNQWV̂OYNUOWVZLXNQYJNS[OMWNVLQbYQ\\QXLUQRR]aNX[JNhOWXYQUXOYNS[QRRǸJN
YJSTOWSL̀RJNPOYNX[JNUOOYVLWQXLOWNQWVNOYVJYR]NQYYQWbJ\JWXNOPNX[JNKQYLOZSNRLWJSNOPNTLTLWbNQWVNUOWVZLXNLWURZVJVNLWNX[JN
cOYdNOPNLXSNhOWXYQUXeNs[JNhOWXYQUXOYNS[QRRNUOOYVLWQXJNX[JNMOYdNOPNLXSN_Z̀UOWXYQUXOYSNQWVNTYJKJWXNQRRNLWXJYPJYJWUJSN
J̀XMJJWNOYNQ\OWbNJ{ZLT\JWXaNRLWJSNOPNTLTLWbaNQWVNQYU[LXJUXZYQRNPJQXZYJSaNQWVNQKOLVNQW]NZWSLb[XR]NQYYQWbJ\JWXSNLWN
J~TOSJVNQYJQSeNs[LSN_JUXLOWNS[QRRNWOXǸJNUOWSXYZJVNQSNRL\LXLWbNQW]NÒRLbQXLOWNOPNX[JNhOWXYQUXOYNZWVJYNQW]NOX[JYN
TYOKLSLOWNOPNX[JNhOWXYQUXN|OUZ\JWXSe

vwmGmG�Ns[JNhOWXYQUXOYNS[QRRǸJNYJSTOWSL̀RJNPOYNLWSTJUXLOWNOPNTOYXLOWSNOPNX[JNoYOnJUXNQRYJQV]NTJYPOY\JVNXONVJXJY\LWJN
X[QXNSZU[NTOYXLOWSNQYJNLWNTYOTJYNUOWVLXLOWNXONYJUJLKJNSZ̀SJ{ZJWXNcOYde

vwmGmG�Ns[JNhOWXYQUXOYaNLXSNJ\TRO]JJSNQWVN_Z̀UOWXYQUXOYSaNS[QRRǸJNSZ̀nJUXNXONSZU[NYZRJSNQWVNYJbZRQXLOWSNPOYNX[JN
UOWVZUXNOPNcOYdNQSNX[JN�MWJYN\Q]NJSXQ̀RLS[aNLWURZVLWbǸZXNWOXNRL\LXJVNXOaNX[JNhOWSXYZUXLOWNIZRJSNQWVNIJbZRQXLOWSNSJXN
POYX[NLWN_JUXLOWNpe�pe�eNs[JNhOWXYQUXOYNS[QRRǸJNYJSTOWSL̀RJNPOYNX[JNJWPOYUJ\JWXNQ\OWbNLXSNJ\TRO]JJSNOPNX[JN�MWJYlSN
LWSXYZUXLOWSe

vwmGmG�Ns[JNhOWXYQUXOYNS[QRRNLWSTJUXNQRRN\QXJYLQRSNQSNVJRLKJYJVNXONX[JNoYOnJUXNSLXJNQWVNS[QRRNYJnJUXNQW]N\QXJYLQRSNX[QXNMLRRN
WOXNUOWPOY\NMLX[NX[JNYJ{ZLYJ\JWXSNOPNX[JNhOWXYQUXN|OUZ\JWXSNM[JWNTYOTJYR]NLWSXQRRJVeN

vwmGmG�Ns[JNhOWXYQUXOYNS[QRRǸJNYJSTOWSL̀RJNPOYNQWVNUOOYVLWQXJNQW]NQWVNQRRNLWSTJUXLOWSNYJ{ZLYJVǸ]NQW]NbOKJYW\JWXQRN
ÒV]N[QKLWbNnZYLSVLUXLOWNOKJYNX[JNoYOnJUXeN�QLRZYJNXONÒXQLWNQW]NTJY\LXSaNRLUJWSJSNOYNOX[JYNQTTYOKQRSǸJUQZSJNOPNX[JN
PQLRZYJNOPNX[JNhOWXYQUXOYNXONUOWPOY\NXONX[LSNYJ{ZLYJ\JWXNS[QRRNWOXNJ~XJWVNX[JNhOWXYQUXNXL\JaNQWVNX[JNhOWXYQUXOYNS[QRRNWOXN
J̀NJWXLXRJVNXONQW]NLWUYJQSJNLWNX[JNhOWXYQUXN_Z\NX[JYJPOYJeN�WNQVVLXLOWaNQW]NQVVLXLOWQRNUOSXSNQWVNJ~TJWSJSNOPNQW]NWQXZYJN
LWUZYYJVǸ]NX[JN�MWJYNQSNQNYJSZRXNOPNX[JNhOWXYQUXOYlSNPQLRZYJNXONUOWPOY\NXONX[LSNYJ{ZLYJ\JWXNS[QRRNUOWSXLXZXJNQNU[QYbJN
QbQLWSXNX[JNhOWXYQUXOYlSNhOWXYQUXeN

vwmGmGH�N���������jN_ZU[NMOYdNQSNUOWWJUXLOWSNXONJ~LSXLWbNSJMJYSaNTRZ\̀ LWbaN[JQXLWbaNQWVNJRJUXYLUQRNS]SXJ\SNS[QRRǸJN
UOOYVLWQXJVNQXNQNXL\JNQbYJJQ̀RJNXONX[JN�MWJYaNX[JNgYU[LXJUXaNQWVNX[JNhOWSXYZUXLOWNiQWQbJYaNQWVNS[QRRǸJNVJXJY\LWJVN
QWVNQbYJJVNXONMJRRNLWNQVKQWUJNOPNX[JNQUXZQRNTJYPOY\QWUJNOPNSZU[NMOYdNSONQSNXONLWXJYPJYJNQSNRLXXRJNQSNTOSSL̀RJNMLX[NX[JN
OTJYQXLOWNQWVNZSJNOPNX[JN�MWJYlSNJ~LSXLWbNPQULRLXLJSeN_[ZXVOMWSN\ZSXǸJNUOOYVLWQXJVNX[YOZb[NX[JNhOWSXYZUXLOWN
iQWQbJYeNs[JNUOWXLWZJVNZWLWXJYYZTXJVNOTJYQXLOWNOPNQRRNPQULRLXLJSNOPNX[JN�MWJYlSǸZLRVLWbSNLSNJSSJWXLQReN�PNQW]NJ~LSXLWbN
PQULRLXLJSN\ZSXǸJNLWXJYYZTXJVaNX[JNhOWXYQUXOYNPOYNX[JNcOYdNS[QRRNTYOKLVJNQRRNWJUJSSQY]NXJ\TOYQY]NPQULRLXLJSNQWVN
UOWWJUXLOWSNWJUJSSQY]NPOYN\QLWXQLWLWbNX[JSJNJ~LSXLWbNPQULRLXLJSNQXNWONLWUYJQSJNLWNX[JNhOWXYQUXN_Z\NJ~UJTXNQSNOX[JYMLSJN
STJULPLJVeN�ON\JU[QWLUQRaN[JQXLWbaNTRZ\̀ LWbaNSTYLWdRJYaNOYNJRJUXYLUNSJYKLUJNS[QRRǸJNLWXJYYZTXJVNQXNQW]NXL\JNJ~UJTXNQSN
QTTYOKJVNLWNQVKQWUJǸ]NX[JN�MWJYNOYNM[JWNX[JǸZLRVLWbSNQYJNWOXNOUUZTLJVNQWVNS[QRRǸJNUOOYVLWQXJVNMLX[NX[JN�MWJYaNQSN
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EF

GHIIJKLJMNHJOPQLMRSTMUPQJVKQKWHRXJYIIJTPZZSQUTKMUPQJL[LMHZLJZSLMJ\HJZKUQMKUQH]JGUMNPSMJUQMHRRŜMUPQXJYLJZSTNJ
RHIKMH]JGPR_JKLĴPLLU\IHJLNKIIJ\HĴHR̀PRZH]ĴRUPRJMPJLNSM]PGQLaJLPJKLJMPJZUQUZUbHJMNHĴHRUP]JP̀JLNSMJ]PGQXJYIIJ
ZKMHRUKIaJHcSÛZHQMaJKQ]JZKQ̂PGHRJQHTHLLKR[JUQJMNHĴHR̀PRZKQTHJP̀JKJLNSM]PGQJLNKIIJ\HJPQJLUMHĴRUPRJMPJUQMHRRŜMUPQJ
P̀JLHRdUTHX

efghifjklmnfkopfqkrsntkuv
efghihwJxQIHLLJPMNHRGULHĴRPdU]H]JUQJMNHJOPQMRKTMJyPTSZHQMLaJMNHJOPQMRKTMPRJLNKIIĴRPdU]HJKQ]ĴK[J̀PRJIK\PRJzKMJ
K̂ ÎUTK\IHĴRHdKUIUQWJGKWHJRKMHL{aJZKMHRUKILaJHcSÛZHQMaJMPPILaJTPQLMRSTMUPQJHcSÛZHQMJKQ]JZKTNUQHR[aJGKMHRaJNHKMaJ
SMUIUMUHLaJMRKQL̂PRMKMUPQaJKQ]JPMNHRJ̀KTUIUMUHLJKQ]JLHRdUTHLJQHTHLLKR[J̀PRĴRP̂HRJH|HTSMUPQJKQ]JTPẐ IHMUPQJP̀JMNHJ}PR_aJ
GNHMNHRJMHẐ PRKR[JPRĴHRZKQHQMJKQ]JGNHMNHRJPRJQPMJUQTPR̂PRKMH]JPRJMPJ\HJUQTPR̂PRKMH]JUQJMNHJ}PR_XJYIIJZKMHRUKILJ
R̂PdU]H]J\[JOPQMRKTMPRJLNKIIJ\HJQHGXJJ~NHJOPQMRKTMPRJLNKIIJGPR_JTPQMUQSPSLI[JKQ]JH|̂H]UMUPSLI[JMNRPSWNJTPẐ IHMUPQJ
P̀JMNHJ}PR_XJ~UZHJULJP̀JMNHJHLLHQTHX

�����������PMGUMNLMKQ]UQWJKQ[JPMNHRĴRPdULUPQJP̀JMNHJOPQMRKTMJyPTSZHQMLaJOPQMRKTMPRJLNKIIĴHR̀PRZJKMJIHKLMJMGHQM[J
ÙdHJz���{ĴHRTHQMJP̀JMNHJ̀UHI]JGPR_JGUMNJUMLJPGQJ̀SII�MUZHJHẐ IP[HHLXJJ�PRJMNHĴSR̂PLHJP̀JMNHĴRHTH]UQWJLHQMHQTHJKQ[J
K̂RMJP̀JMNHJGPR_ĴHR̀PRZH]J\[JLŜHRdULPR[ĴHRLPQQHIJẑHRLPQLJK\PdHJIHdHIJP̀J̀PRHZKQ{JPRJ\[JP̀̀UTHĴHRLPQQHIJLNKIIJQPMJ
\HJTPQLU]HRH]ĴKRMJP̀JMNHJ}PR_ĴHR̀PRZH]J\[JOPQMRKTMPR�LJHẐ IP[HHLXJJ�STNJUMHZLJKLJ\PQ]LaJTHRMÙUTKMHLaJLNP̂J
]RKGUQWLJKQ]JLUZUIKRJUMHZLJKRHJQPMJMPJ\HJTPSQMH]JKLJLKMUL̀[UQWJMNHJMGHQM[J̀UdHJz���{ĴHRTHQMJRHcSURHZHQM�

efghihwhwJYJLNPRMKWHJP̀JIK\PRJUQJMNHJUQ]SLMR[JLNKIIJQPMJ\HJKTTĤMH]JKLJKQJH|TSLHJ̀PRJQPMĴRP̂HRI[JZKQQUQWJMNHJ�RP�HTMJKMJ
HKTNJLUMHX

efghihwh�J~NHJOPQMRKTMPRJLNKIIJ\HJRHL̂PQLU\IHJ̀PRJMNHJTKRHJKQ]ĴRPMHTMUPQJP̀JKIIJHcSÛZHQMJKQ]JZKMHRUKILJ̀PRJUMLJ}PR_JPQJ
MNHJ�RP�HTMaJUQTIS]UQWJHcSÛZHQMJKQ]JZKMHRUKIJ̀SRQULNH]J\[JMNHJ�GQHRX

efghih�J�|TĤMJUQJMNHJTKLHJP̀JZUQPRJTNKQWHLJUQJMNHJ}PR_JK̂ R̂PdH]J\[JMNHJYRTNUMHTMJUQJKTTPR]KQTHJGUMNJ�HTMUPQJ�X��X�J
PRJPR]HRH]J\[JMNHJYRTNUMHTMJUQJKTTPR]KQTHJGUMNJ�HTMUPQJ�X�aJMNHJOPQMRKTMPRJZK[JZK_HJLS\LMUMSMUPQLJPQI[JGUMNJMNHJ
TPQLHQMJP̀JMNHJ�GQHRaJK̀MHRJHdKISKMUPQJ\[JMNHJYRTNUMHTMaJUQJTPQLSIMKMUPQJGUMNJMNHJOPQLMRSTMUPQJVKQKWHRaJKQ]JUQJ
KTTPR]KQTHJGUMNJKJRHLSIMUQWJONKQWHJ�R]HRJPRJOPQLMRSTMUPQJONKQWHJyURHTMUdHX

efghihgJ~NHJOPQMRKTMPRJLNKIIJHQ̀PRTHJLMRUTMJ]ULTÛIUQHJKQ]JWPP]JPR]HRJKZPQWJMNHJOPQMRKTMPR�LJHẐ IP[HHLJKQ]JPMNHRJ
ĤRLPQLJTKRR[UQWJPSMJMNHJ}PR_XJ~NHJOPQMRKTMPRJLNKIIJQPMĴHRZUMJHẐ IP[ZHQMJP̀JSQ̀UMĴHRLPQLJPRĴHRLPQLJQPMĴRP̂HRI[J
L_UIIH]JUQJMKL_LJKLLUWQH]JMPJMNHZaJPRĴHRLPQLJGNPJGUMNUQJMNHJIKLMJ̀UdHJz�{J]K[LJzK{JNKdUQWJ\HHQJH|̂PLH]JMPJLPZHPQHJ
NKdUQWJ\HHQJ]UKWQPLH]JGUMNJKJO���y���JUQ̀HTMUPQ�JPRJz\{JNKdUQWJNK]JKĴHRLULMHQMJTPSWNaJLNPRMQHLLJP̀J\RHKMNaJPRJKJ̀HdHRJ
P̀J���X�JPRJNUWNHRXJ~NHJ�GQHRJRHLHRdHLJMNHJRUWNMJMPJNKdHJKQ[ĴHRLPQLJRHZPdH]J̀RPZJMNHJ�RP�HTMJŜPQJRHKLPQK\IHJ
P\�HTMUPQX

efghihghwJ�QJK]]UMUPQJMPJKIIJPMNHRJLK̀HM[JRHcSURHZHQMLaJMNHJOPQMRKTMPRJLNKIIĴRPdU]HJLSUMK\IHJKQ]JKJLS̀̀UTUHQMJQSZ\HRJP̀J
LK̀HM[JRHIKMH]J̀KTUIUMUHLJKQ]ĴHRLPQKIĴRPMHTMUdHJHcSÛZHQMJz���{JKMJMNHJLUMHJRHIKMH]JMPĴRPMHTMUPQJKWKUQLMJMNHJL̂RHK]JP̀J
O���y���aJUQTIS]UQWJ\SMJQPMJIUZUMH]JMPJNKQ]GKLNUQWJLMKMUPQLaJNKQ]JLKQUMUbHRaJWIPdHLaJZKL_LaJ̀KTHLNUHI]LaJKQ]JPMNHRJ
HcSÛZHQMJKLJMNHJ�GQHRJZK[JRHKLPQK\I[JRHcSHLMXJ�PMGUMNLMKQ]UQWJMNHJ̀PRHWPUQWaJQPMNUQWJNHRHUQJLNKIIJ\HJTPQLMRSH]JMPJ
]HIHWKMHJPRJRHIUHdHJOPQMRKTMPRJ̀RPZJNKdUQWJLPIHJKQ]JH|TISLUdHJRHL̂PQLU\UIUM[J̀PRJKIIJGPR_LUMHJLK̀HM[X

efghihiJYIIJZHTNKQUTLJHẐ IP[H]JPQJMNHJ�RP�HTMJLNKIIJ\HĴHRLPQLJL_UIIH]JUQJMNKMJGPR_JGNUTNJMNH[JKRHJMPĴHR̀PRZXJ}PR_J
GUIIJQPMJ\HJK̂ R̂PdH]JÙJUMJ]PHLJQPMJZHHMJMNHJcSKIUM[JP̀JGPR_ZKQLNÛJKLJTKIIH]J̀PRJUQJMNHJOPQMRKTMJyPTSZHQMLXJ�̀JMNULJ
cSKIUM[JP̀JGPR_ZKQLNÛJULJQPMJH|KTMI[J]H̀UQH]JNHRHUQaJUMJLNKIIJ\HJKLLSZH]JMPJ\HJMNHJ\HLMJLMKQ]KR]LJP̀JGPR_ZKQLNÛJ̀PRJ
MNHJMRK]HX

efghih�J�Ẑ IP[HHLJP̀JMNHJOPQMRKTMPRJPRJUMLJ�S\TPQMRKTMPRLJGNPLHJGPR_JULJSQLKMUL̀KTMPR[JMPJMNHJ�GQHRaJOPQLMRSTMUPQJ
VKQKWHRJPRJYRTNUMHTMaJPRJTPQLU]HRH]J\[JMNHZJMPJ\HJSQL_UIIH]JPRJPMNHRGULHJP\�HTMUPQK\IHaJGUIIJ\HJUZZH]UKMHI[J
]ULZULLH]J̀RPZJMNHJ�RP�HTMJŜPQJQPMUTHJ̀RPZJMNHJOPQLMRSTMUPQJVKQKWHRXJ~NPLHJ]ULZULLH]JHẐ IP[HHLJLNKIIJ\HJ
UZZH]UKMHI[JRĤIKTH]J\[JMNHJOPQMRKTMPRJLPJKLJQPMJMPJ]HIK[ĴRPWRHLLJP̀JMNHJ}PR_JKQ]JKMJQPJK]]UMUPQKIJTPLMJMPJMNHJ�GQHRXJJ
YIIJHẐ IP[HHLJP̀JMNHJOPQMRKTMPRJPRJ�S\TPQMRKTMPRJLNKIIJ\HĴRPTHLLH]JMNRPSWNJMNHJ�GQHR�LJ]KMK\KLHJGNUTNJH|TIS]HLJ
LH|JP̀̀HQ]HRLJKQ]JPMNHRĴHP̂IHJQPMJ]HHZH]JLK̀HJ̀PRĴRHLHQTHJPQJKJLTNPPIJLUMHXJJYQ[ĴHRLPQJGNPJULJ̀IKWWH]J\[JMNKMJ
L[LMHZJLNKIIJQPMJ\HJHẐ IP[H]JPQJLUMHXJJ�SRMNHRaJMNHJOPQMRKTMPRJPRJUMLJ�S\TPQMRKTMPRJLNKIIJQPMJHẐ IP[JKQ[ĴHRLPQJPQLUMHJ
GNPJULJ_QPGQJMPJMNHZJMPJ\HJKJLH|JP̀̀HQ]HRJKLJ]H̀UQH]J\[J�HGJ�PR_J�MKMHX
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GHIJKJLMNOMPQRQSTUMVWMUXQMYSZOQ[M\VOUP]RÛMUXQM\VOUP]RUVPM_S̀̀MaQMQbTQRUQ[MUVMT̀]RQMWSPcMVP[QPYM_SUXMdQO[VPYMWVPMOQQ[Q[M
c]UQPS]̀ŶMSOR̀e[SOZMfeaRVOUP]RUVPYM]O[Mc]gVPMc]UQPS]̀MYeTT̀SQPYhMiWM[QQcQ[MOQRQYY]PjMUVM]YYePQM[Q̀SdQPjMVWMc]UQPS]̀YM
]UMUScQYMOQQ[Q[̂MUXQM\VOUP]RUVPMc]jM]RRQTUM[Q̀SdQPjMVWMYeRXMc]UQPS]̀YM]UM]OjMUScQ̂M]O[Mc]jMSOR̀e[QMUXQMRVYUMVWMYeRXM
c]UQPS]̀YMSOMSUYMOQbUMcVOUX̀jMkTT̀SR]USVOMWVPMl]jcQOÛMTPVdS[Q[MYeRXMc]UQPS]̀YMX]dQM]RUe]̀̀jMaQQOM[Q̀SdQPQ[MUVM
\VOUP]RUVPM]O[MTPVTQP̀jMYUVPQ[MajMSUM_SUXM]TTPVd]̀MVPMeO[QPM[SPQRUSVOMVWMUXQMkPRXSUQRUM]O[MUXQM\VOYUPeRUSVOMm]O]ZQPM
QSUXQPM]UMUXQMlPVgQRUMYSUQMVPMSOM]OM]TTPVdQ[MYUVP]ZQMYXQ[MVPM_]PQXVeYQ̂M]YMTPVdS[Q[MQ̀YQ_XQPQMSOMUXQYQMnQOQP]̀M
\VO[SUSVOYh

GHIJKJLJoMpVMUXQMWè̀QYUMQbUQOUMTVYYSàQ̂MUXQM\VOUP]RUVPMYX]̀̀MTPVdS[QMTPV[eRUYMVWMUXQMY]cQMqSO[̂MWPVcM]MYSOZ̀QMYVePRQhM
rXQOMU_VMVPMcVPQMSUQcYMVWMY]cQMc]UQPS]̀MVPMQseSTcQOUM]PQMPQseSPQ[MtTecTŶMd]̀dQŶM]SPMRVO[SUSVOSOZMeOSUŶMQURhuMUXQjM
YX]̀̀MaQMVWMUXQMY]cQMc]OeW]RUePQPhMlPV[eRUMc]OeW]RUePQPMeOSWVPcSUjM[VQYMOVUM]TT̀jMUVMP]_Mc]UQPS]̀ŶMaèqMc]UQPS]̀ŶM
TSTQ̂MUeaQ̂MWSUUSOZYMtQbRQTUMẀ]OZQ[M]O[MZPVVdQ[MUjTQYûMYXQQUMcQU]̀̂M_SPQ̂MYUQQ̀Ma]PMYUVRq̂M_Q̀[SOZMPV[ŶMYV̀[QP̂M
W]YUQOQPŶMcVUVPYMWVPM[SYYScS̀]PMQseSTcQOUMeOSUŶM]O[MYScS̀]PMSUQcYMeYQ[MSOMUXQM_VPq̂MQbRQTUM]YMVUXQP_SYQMSO[SR]UQ[hM
pXQM\VOUP]RUVPMYX]̀̀MTPVdS[QMTPV[eRUYM_XSRXM]PQMRVcT]USàQM_SUXSOMYjYUQcYM]O[MVUXQPMRVOOQRUQ[MSUQcYhMiWM\VOUP]RUVPM
SYMZSdQOMVTUSVOMVWMYQ̀QRUSOZMaQU_QQOMU_VMVPMcVPQMTPV[eRUYMWVPMeYQMVOMUXQMlPVgQRÛMTPV[eRUMYQ̀QRUQ[MYX]̀̀MaQMRVcT]USàQM
_SUXMTPV[eRUYMTPQdSVeỲjMYQ̀QRUQ[̂MQdQOMSWMTPQdSVeỲjMYQ̀QRUQ[MTPV[eRUYM_QPQM]̀YVMVTUSVOYh

GHIJKJLJvMpXQM\VOUP]RUVPMSYMPQYTVOYSàQMWVPMTPVdS[SOZMTPV[eRUYM]O[MRVOYUPeRUSVOMcQUXV[YMRVcT]USàQM_SUXMTPV[eRUYM]O[M
RVOYUPeRUSVOMcQUXV[YMVWMVUXQPMRVOUP]RUVPYhMiWM]M[SYTeUQM]PSYQYMaQU_QQOMUXQM\VOUP]RUVPM]O[MVUXQPMRVOUP]RUVPYMVdQPM
RVORePPQOÙjMYQ̀QRU]àQMaeUMSORVcT]USàQMTPV[eRUŶMUXQMkPRXSUQRUM_S̀̀M[QUQPcSOQM_XSRXMTPV[eRUYMYX]̀̀MaQMeYQ[hM

GHIJKJLJIMrSUXMPQYTQRUMUVMYSUQ_VPqMc]UQPS]̀ŶM]̀̀MTPV[eRUYMYeacSUUQ[MWVPMeYQM]O[MSORVPTVP]UQ[MSOUVMUXQMlPVgQRUMYX]̀̀MaQM
VOMUXQMkTTPVdQ[MwSYUMVWMm]UQPS]̀YM]O[MxseSTcQOUMTeàSYXQ[MajMUXQMyzf{NpMm]UQPS]̀YM|ePQ]êMcVYUMPQRQOUMQ[SUSVOh

GHIJKJLJKMrXQOMPQseSPQ[̂MVWW}YSUQMYUVP]ZQMYX]̀̀MaQMUXQMPQYTVOYSaS̀SUjMVWMUXQM\VOUP]RUVPhMiWMc]UQPS]̀YM]PQMYUVPQ[MVWWMYSUQ̂M
UXQM\VOUP]RUVPMYX]̀̀MWePOSYXMTPVVWMVWMUSÙQMajMN_OQPM]O[MTPVdS[QM]MRQPUSWSR]UQMVWMSOYeP]ORQM[QcVOYUP]USOZM][Qse]UQM
SOYeP]ORQMRVdQP]ZQhM

GHIJKJLJ~�pXQM\VOUP]RUVPMYX]̀̀M[Q̀SdQPM]̀̀Mc]UQPS]̀YM]UMYeRXMUScQYM]YM_S̀̀MQOYePQMYTQQ[jM]O[MeOSOUQPPeTUQ[MTPVZPQYYMVWM
UXQMrVPqh

GHIJKJLJLMpXQM\VOUP]RUVPMYX]̀̀MQOWVPRQMYUPSRUM[SYRST̀SOQM]O[MZVV[MVP[QPM]cVOZMUXQM\VOUP]RUVP�YMQcT̀VjQQYM]O[MVUXQPM
TQPYVOYMR]PPjSOZMVeUMUXQMrVPqhMpXQM\VOUP]RUVPMYX]̀̀MOVUMTQPcSUMQcT̀VjcQOUMVWMeOWSUMTQPYVOYMVPMTQPYVOYMOVUMTPVTQP̀jM
YqS̀̀Q[MSOMU]YqYM]YYSZOQ[MUVMUXQch�pXQMN_OQPMPQYQPdQYMUXQMPSZXUMUVMVagQRUMUVM\VOUP]RUVP�YMeYQMVWMTQPYVOYM_XVM]TTQ]PM
eOWSUMVPMOVUMYqS̀̀Q[MSOMUXQMU]YqYM]YYSZOQ[MUVMUXQchMMfXVè[M]OjM[SYVP[QP̀ĵMSORVcTQUQOÛMeOWSÛMeOYqS̀̀Q[MVPMVagQRUSVO]àQM
TQPYVOMaQMXSPQ[MVPMQcT̀VjQ[MajMUXQM\VOUP]RUVP̂MeTVOMVPM]aVeUMUXQMlPQcSYQYMVWMUXQMN_OQP̂MWVPM]OjMTePTVYQMVPMSOM]OjM
R]T]RSUĵMUXQjMYX]̀̀ M̂eTVOMPQseQYUMVWMUXQMN_OQP̂MaQMPQcVdQ[MWPVcMUXQMlPVgQRUM]O[MOVUM]Z]SOMaQM]YYSZOQ[MUXQPQVOM
_SUXVeUMUXQM_PSUUQOMTQPcSYYSVOMVWMUXQMN_OQPh

GHIJKJLJ�H�ÒQYYMVUXQP_SYQMYU]UQ[MSOMUXQM\VOUP]RUM{VRecQOUYMVPMUXQMaS[[SOZMPQseSPQcQOUŶMUXQM\VOUP]RUVP̂M_SUXSOM��M
[]jYMVWMPQRQSTUMVWMUXQMYSZOQ[M\VOUP]RÛMYX]̀̀MWePOSYXMSOM_PSUSOZMUXQMN_OQPMUXPVeZXMUXQM\VOYUPeRUSVOMm]O]ZQPM]O[M
kPRXSUQRUM]M̀SYUMYXV_SOZMUXQMO]cQMVWMUXQMc]OeW]RUePQPMTPVTVYQ[MUVMaQMeYQ[MWVPMQ]RXMVWMUXQMTPV[eRUYMS[QOUSWSQ[MSOMUXQM
fTQRSWSR]USVOŶM]O[M_XQPQM]TT̀SR]àQ̂MUXQMO]cQMVWMUXQMSOYU]̀̀SOZMfeaRVOUP]RUVPhMMpXQMkPRXSUQRUM_S̀̀MTPVcTÙjMPQT̀jMUVM
UXQM\VOUP]RUVPMSOM_PSUSOZMYU]USOZM_XQUXQPMVPMOVUMUXQMN_OQPMVPMkPRXSUQRÛM]WUQPM[eQMSOdQYUSZ]USVÔMX]YMPQ]YVO]àQM
VagQRUSVOMUVM]OjMYeRXMTPVTVYQ[Mc]OeW]RUePQPMVPMSOYU]̀̀QPhMMiWM][Qse]UQM[]U]MVOM]MTPVTVYQ[Mc]OeW]RUePQPMVPMSOYU]̀̀QPMSYM
OVUM]d]S̀]àQ̂MUXQMkPRXSUQRUMc]jMYU]UQMUX]UM]RUSVOM_S̀̀MaQM[QWQPPQ[MeOUS̀MUXQM\VOUP]RUVPMTPVdS[QYM][[SUSVO]̀M[]U]hMM�]S̀ePQM
VWMUXQMN_OQPMVPMkPRXSUQRUMUVMTPVcTÙjMPQT̀jMYX]̀̀MRVOYUSUeUQMOVUSRQMVWMOVMPQ]YVO]àQMVagQRUSVOhMM�]S̀ePQMUVMVagQRUMUVM]M
c]OeW]RUePQPMVPMSOYU]̀̀QPMYX]̀̀MOVUMRVOYUSUeUQM]M_]SdQPMVWMUXQMPQseSPQcQOUYMVWMUXQM\VOUP]RUM{VRecQOUŶM]O[MTPV[eRUYM
WePOSYXQ[MajMUXQM̀SYUQ[Mc]OeW]RUePQPMYX]̀̀MRVOWVPcMUVMYeRXMPQseSPQcQOUY�

GHIJKJ��pXQM\VOUP]RUVPM_]PP]OUYMUX]UMSUMX]YMZVV[MUSÙQMUVM]̀̀Mc]UQPS]̀YMeYQ[MajMSUMSÔMVOMVPMSOMRVOOQRUSVOM_SUXMUXQMrVPqhM
yVMc]UQPS]̀YMVPMYeTT̀SQYMYX]̀̀MaQMTePRX]YQ[MajMUXQM\VOUP]RUVPMVPM]OjMVWMSUYMfeaRVOUP]RUVPYMUX]UM]PQMYeagQRUMUVM]OjM
RX]UUQ̀McVPUZ]ZQ̂MRVO[SUSVO]̀MY]̀Q̂MVPMVUXQPM]ZPQQcQOUMajM_XSRXM]OMSOUQPQYUMSYMPQU]SOQ[MajMUXQMYQ̀̀QPh
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GHIJKJLMNOPMQRSTUVWTRUMXOVYYMZV[PMP\PU]MUPVXRSV̂YPMP__RUTMTRMV\R̀aMYV̂RUMàXbcTPXMVSaMTRM̀SXcYVTPMTOPMdeSPUfMgUWÒTPWTM
VSaMQRSXTUcWT̀RSMhVSViPUM_URZMTOPMP__PWTXMR_MYV̂RUMàXbcTPXMXORcYaMVS]MVÙXPjMNOPUPMXOVYYM̂PMSRMXTÙ[PXfMb̀W[PT̀SifM
eRU[MXTRbbViPXfMXYReaReSXfMRUMRTOPUMàXUcbT̀\PMVWT̀\̀T]MVTMTOPMkURlPWTM_RUMVS]MUPVXRSM̂]MVS]RSPMPZbYR]PaMRUMPSiViPaM
]̂MTOPMQRSTUVWTRUMTRMbPU_RUZM̀TXMbRUT̀RSMR_MTOPMmRU[jMNOPUPMXOVYYM̂PMSRMYRW[RcTMVTMTOPMkURlPWTM̂]MTOPMQRSTUVWTRUjMNOPM
QRSTUVWTRUMXOVYYM̂PMUPXbRSX̀̂YPM_RUMbUR\̀àSiMTOPMZVSbRePUMUPnc̀UPaMTRMbURWPPaMèTOMTOPMmRU[McSaPUMVS]M
ẀUWcZXTVSWPjMoRUMTOPMbcUbRXPXMR_MTÒXMpPWT̀RSfMP\PU]MUPVXRSV̂YPMP__RUTMXOVYYM̀SWYcaPfM̂cTMSRTMSPWPXXVÙY]M̂PMỲZ̀TPaMTRq

Jr ZV[PMVYYMSPWPXXVU]MVUUVSiPZPSTXMTRMUPWRSẀYPfMèTORcTMaPYV]fMaVZViPMRUMWRXTMTRMTOPMdeSPUMVSaMèTORcTM
UPWRcUXPMTRMTOPMgUWÒTPWTfMTOPMQRSXTUcWT̀RSMhVSViPUMRUMTOPMdeSPUfMVS]MWRS_ỲWTM̂PTePPSM̀TXMgiUPPZPSTM
èTOMTOPMdeSPUMVSaMVS]MViUPPZPSTXMRUMUPicYVT̀RSXMR_MVS]M[̀SaMVTMVS]MT̀ZPM̀SM_RUWPMVZRSiMZPẐ PUXMRUM
WRcSẀYXMeÒWOMUPicYVTPMRUMàXT̀Sic̀XOMeOVTMVWT̀\̀T̀PXMXOVYYMSRTM̂PM̀SWYcaPaM̀SMTOPMeRU[MR_MVS]MbVUT̀WcYVUM
TUVaPs

Jt UPnc̀ÙSiMPZbYR]PPXfMpĉWRSTUVWTRUXfMXcbbỲPUXMVSaMRTOPUXMTRMcXPMUPXPU\PMiVTPXMeÒWOMXOVYYM̂PM
PXTV̂ỲXOPaM_RUMTOPMkURlPWTs

JI UPVUUVSìSiMeRU[MXWOPacYPXM_RUMTOPMQRSTUVWTRUuXMmRU[MRUMTOPMeRU[MR_M̀TXMpĉWRSTUVWTRUXsMVSa
JK S̀WYcàSiM̀SMQRSTUVWTRUuXMViUPPZPSTXMèTOM̀TXMpĉWRSTUVWTRUXMTOPMÙiOTMTRM_cYY]M̀ZbYPZPSTMVYYMbUR\̀X̀RSXM

R_MTÒXMpPWT̀RSj

GHIJKJLJvMwSMWVXPMTOPMbURiUPXXMR_MTOPMmRU[M̀XMP__PWTPaM̂]MVS]McSacPMaPYV]M̀SM_cUS̀XÒSiMRUM̀SXTVYỲSiMVS]M̀TPZXMRUM
ZVTPÙVYXMRUMPnc̀bZPSTMUPnc̀UPaMbcUXcVSTMTRMTOPMQRSTUVWTM̂PWVcXPMR_MVMWRS_ỲWTM̀S\RY\̀SiMVS]MXcWOMYV̂RUMViUPPZPSTMRUM
UPicYVT̀RSfMTOPMdeSPUMZV]MUPnc̀UPMTOVTMRTOPUMZVTPÙVYMRUMPnc̀bZPSTMR_MPncVYM[̀SaMVSaMncVỲT]M̂PMbUR\̀aPaMbcUXcVSTMTRM
VMQOVSiPMdUaPUMRUMQRSXTUcWT̀RSMQOVSiPMx̀UPWT̀\PM̂cTM̀SMSRMWVXPMXOVYYMTOPMVZRcSTMR_MXcWOMWOVSiPM̂PMWOVUiPaM̂]MTOPM
QRSTUVWTRUMTRMTOPMdeSPUMVXMVSMVaàT̀RSVYMWRXTMTRMbPU_RUZMTOPMmRU[j

yz{|}|~|�|�z�RMP�TPSX̀RSMR_MT̀ZPMXOVYYM̂PMiUVSTPaM_RUMaPYV]XMWVcXPaM̂]MYV̂RUMRUMZVTPÙVYMàXbcTPXj

yz{|}|~|�|�zpORcYaM̀TM̂PWRZPMSPWPXXVU]MTRMWUPVTPMVMXPbVUVTPMPSTUVSWPM_RUMVMQRSTUVWTRUM̀S\RY\PaM̀SMVMàXbcTPfMVYYMWRXTXM
VXXRẀVTPaMèTOMWUPVT̀SiMTOVTMPSTUVSWPMXOVYYM̂PM̂RUSPM̂]MTOPMQRSTUVWTRUM̀S\RY\PaM̀SMTOPMàXbcTPjMMpcWOMWRXTXMXOVYYM
S̀WYcaPfM̂cTMSRTMỲZ̀TPaMTRMX̀iSViPfM_PSẀSifMTPZbRUVU]MURVaXMVSaMXPWcÙT]MMbPUXRSSPYMVXMaPPZPaMSPWPXXVU]M̂]MTOPM
deSPUM_RUMTOPMXV_PT]MR_MTOPMRWWcbVSTXMR_MTOPMX̀TPj

GHIJKJLJ�MNOPMQRSTUVWTRUMXOVYYMPSXcUPMTOVTM̀TXMmRU[MWRST̀ScPXMcS̀STPUUcbTPaMacÙSiMTOPMbPSaPSW]MR_MVMYV̂RUMàXbcTPj

GHIJKJLJ�HNOPMQRSTUVWTRUMXOVYYM̂PMỲV̂YPMTRMTOPMdeSPUM_RUMVYYMaVZViPXMXc__PUPaM̂]MTOPMdeSPUMRWWcUÙSiMVXMVMUPXcYTMR_M
eRU[MXTRbbViPXfMXYReaReSXfMàXbcTPXMRUMXTÙ[PXMVÙX̀SiM_URZMTOPMYV̂RUMbUVWT̀WPXMR_MTOPMQRSTUVWTRUMRUM̀TXMpĉWRSTUVWTRUXfM
pcbbỲPUXMRUMpĉ�XĉWRSTUVWTRUXj

GHIJKJ�MNOPMQRSTUVWTRUMVSaM̀TXMpĉWRSTUVWTRUXMPZbYR]PaMcbRSMTOPMmRU[MXOVYYMV̂ àPM̂]MVSaMWRS_RUZMèTOMVYYMYV̂RUMYVeXM
VSaMTRMVYYMRTOPUMYVeXfMRUàSVSWPXfMVSaMYPiVYMUPnc̀UPZPSTXMSReMRUMOPUPV_TPUMVbbỲWV̂YPMTRMTOPMmRU[MVSaMTOPMWRSXTUcWT̀RSM
VUPVj

GHIJKJr�MNOPMQRSTUVWTRUMVSaM̀TXMpĉWRSTUVWTRUXMXOVYYM̂PMUPXbRSX̀̂YPM_RUMbURTPWT̀RSMR_MTOPMmRU[fMTOPMeRU[MR_MpPbVUVTPMRUM
RTOPUMQRSTUVWTRUXfMVSaMP�̀XT̀SiMWRSXTUcWT̀RSfM̂RTOMRSMVSaMR__MTOPMX̀TPfMVSaM̀SMTOPMP\PSTMR_MaVZViPfMXOVYYMUPXTRUPMTOPMXVZPM
TRMTOPMRÙìSVYMWRSàT̀RSMVTMSRMVaàT̀RSVYMWRXTMTRMTOPMdeSPUj

GHIJKJrrMw_MTOPMmRU[M̀XMTRM̂PMbPU_RUZPaM̂]MTUVaPMcS̀RSXfMTOPMQRSTUVWTRUMXOVYYfMèTOMTOPMWRSXPSTMR_MTOPMdeSPUMVSaMTOPM
gUWÒTPWTfMeÒWOMXOVYYMSRTM̂PMcSUPVXRSV̂Y]MèTOOPYafMZV[PMVYYMSPWPXXVU]MVUUVSiPZPSTXMTRMUPWRSẀYPfMèTORcTMaPYV]fM
aVZViPfMRUMWRXTMTRMTOPMdeSPUfMVS]MWRS_ỲWTM̂PTePPSMTOPMQRSTUVWTMxRWcZPSTXMVSaMVS]MViUPPZPSTXMRUMUPicYVT̀RSXMR_MVS]M
[̀SafMVTMVS]MT̀ZPM̀SM_RUWPMVZRSiMZPẐ PUXMRUMWRcSẀYXMTOVTMUPicYVTPMRUMàXT̀Sic̀XOMeOVTMVWT̀\̀T̀PXMVUPM̀SWYcaPaM̀SMTOPM
eRU[MR_MVS]MbVUT̀WcYVUMTUVaPj

GHIJKJrtH�RMSPeMVX̂PXTRXMWRSTV̀S̀SiM̂c̀YàSiMZVTPÙVYXMXOVYYM̂PMcXPaM̀SMWRSXTUcWT̀RSjM�RMZVTPÙVYXMWRSTV̀S̀SiMVX̂PXTRXM
S̀MVS]M_RUZMXOVYYM̂PMcXPaM̀SfMRSfMRUMVURcSaMTOPMdeSPUuXM̂c̀YàSiX|

GHIJKJrIH�����������H���H�������������
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GHIJKJLIJLMNOPQRSTUVWXJMYZM[\]M̂_]̀abàc[adZefMdZ]MdgMhdg]MiaZjefM[k_]efMlgcZjefMdgMhcZmbc̀[mg]geMdgMhc[]gacneMcg]Mg]ocgj]jM
ceM[\]Mg]pmag]jMe[cZjcgjMdbMpmcna[kMcZjMcg]M_g]emh]jM[dMl]M]pmcnqMr\]MsdZ[gc̀[dgMhckMe]n]̀[MdZ]MdbM[\]e]Ma[]heMdgfMabM[\]M
sdZ[gc̀[dgMj]eag]eM[dMme]McZkMiaZjM[k_]fMlgcZjfMdgMhcZmbc̀[mg]gMdgMhc[]gacnMd[\]gM[\cZM[\de]MZch]jMaZM[\]M̂_]̀abàc[adZefM
a[Me\cnnMaZjàc[]MaZMtga[aZofMcZjM_gadgM[dMctcgjMdbM[\]MsdZ[gc̀[fMt\c[MiaZjfM[k_]fMlgcZjMdgMhcZmbc̀[mg]gMaeMaZ̀nmj]jMaZM[\]M
lce]MlajMbdgM[\]Me_]̀aba]jMa[]hqMr\]MsdZ[gc̀[dgMe\cnnMbdnndtM[\]MemlhaeeadZMg]pmag]h]Z[eMbdgM]pmaucn]Z[eMceM_gduaj]jMaZM
[\]Mvgdw]̀[MxcZmcnqMyZkM_gd_de]jM]pmaucn]Z[Me\cnnMZd[Ml]M_mg̀\ce]jMdgMaZe[cnn]jMlkM[\]MsdZ[gc̀[dgMta[\dm[M[\]Myg̀\a[]̀[zeM
g]ua]tM_gd̀]eeM\cuaZoMl]]ZM̀dh_n][]jMcZjM[\]M_gdjm̀[Mc̀ ]̀_[]jMlkMtga[[]ZMZd[abàc[adZq

GHIJKJLIJ{M|P}XWQWPWQ~VXJMyb[]gM[\]MsdZ[gc̀[M\ceMl]]ZM]�]̀m[]jfM[\]M�tZ]gfMsdZe[gm̀[adZMxcZco]gMcZjMyg̀\a[]̀[MtannM
d̀Zeaj]gMcMbdghcnMg]pm]e[MbdgM[\]Memle[a[m[adZMdbM_gdjm̀[eMaZM_nc̀]MdbM[\de]Me_]̀aba]jMdZnkMmZj]gM̀dZja[adZeMe][Mbdg[\MaZM[\]M
_̂]̀abàc[adZeq

GHIJKJLIJIH�kMhciaZoMecajMg]pm]e[eMaZM̀dZbdghcZ̀]Mta[\M_gd̀]jmg]eM]e[clnae\]jM\]g]aZMcZjM]ne]t\]g]MaZM[\]Mvgdw]̀[M
xcZmcnfM[\]MsdZ[gc̀[dg�M���Mg]_g]e]Z[eM[\c[Ma[M\ceM_]gedZcnnkMaZu]e[aoc[]jM[\]M_gd_de]jMemle[a[m[]M_gdjm̀[McZjM\ceM
j][]ghaZ]jM[\c[Ma[MaeM]pmcnM[dMdgMem_]gadgMaZMcnnMg]e_]̀[eM[dM[\c[Me_]̀aba]j�M���Mg]_g]e]Z[eM[\c[M[\]MtcggcZ[kMbdgM[\]M
emle[a[m[adZMtannMl]M[\]Mech]fMdgMog]c[]gM[\cZfM[\c[Mc__nàcln]M[dM[\]Me_]̀aba]jM_gdjm̀[�M���M̀]g[aba]eM[\c[M[\]M̀de[Mjc[cMaeM
d̀h_n][]McZjMaZ̀nmj]eMcnnMg]nc[]jM̀de[eMmZj]gM[\]MsdZ[gc̀[fMaZ̀nmjaZoM_gdb]eeadZcnMe]guà]eMZ]̀]eecgkMcZj�dgMg]pmag]jMbdgM
[\]Myg̀\a[]̀[MdgMa[eM̀dZemn[cZ[eM[dMah_n]h]Z[MecajMemle[a[m[adZMcZjMtcau]eMcZkMcZjMcnnM̀ncaheMbdgMcjja[adZcnM̀de[eMg]nc[]jM[dM
[\]Memle[a[m[adZMt\à\Memle]pm]Z[nkMl]̀dh]Mc__cg]Z[�M���Mg]_g]e]Z[eM[\c[Ma[MtannM̀ddgjaZc[]M[\]MaZe[cnnc[adZMdbM[\]Mc̀ ]̀_[]jM
emle[a[m[]fMhciaZoMcnnMem̀\M̀\cZo]eM[dM[\]M�gctaZoeM]bb]̀[]jMlkM[\]M̀\cZo]fMaZ̀nmjaZoMlm[MZd[Mnaha[]jM[dM[\]M]n]̀[gàcnfM
_nmhlaZofMea[]MtdgiMcZjM\]c[aZoMcZjMu]Z[anc[aZoM̂_]̀abàc[adZeMceMhckMl]Mg]pmag]jMbdgM[\]M�dgiM[dMl]M̀dh_n][]MaZMcnnM
g]e_]̀[e�McZjM���Mg]_g]e]Z[eM[\c[Ma[MtannMg]ahlmge]M[\]M�tZ]gMbdgMcnnMcjja[adZcnM̀de[eMlann]jMlkM[\]Myg̀\a[]̀[MdgMa[eM
d̀Zemn[cZ[eMbdgM[\]Mg]ua]tMdbM[\]Memle[a[m[adZMg]pm]e[�e�fMcZkMg]j]eaoZMdbM[\]M�dgiMdbM[\aeMsdZ[gc̀[dgMdgMceed̀ac[]jM
d̀Z[gc̀[dgefMcjja[adZcnMea[]Muaea[eMg]nc[]jM[dM[\]Memle[a[m[adZMg]pm]e[McZjMbdgM[\]MtdgiM[dM_g]_cg]Ms\cZo]M�gj]geMdgM
sdZe[gm̀[adZMs\cZo]M�ag]̀[au]eq

�����������̂mle[a[m[adZeMcZjMcn[]gZc[]eMhckMl]Mg]w]̀[]jMta[\dm[M]�_ncZc[adZMcZjMtannMl]M̀dZeaj]g]jMdZnkMmZj]gMdZ]MdgM
hdg]MdbM[\]MbdnndtaZoM̀dZja[adZe�
�qMMMg]pmag]jMbdgM̀dh_nacZ̀]Mta[\MaZ[]g_g][c[adZMdbM̀dj]Mg]pmag]h]Z[eMdgMaZemgcZ̀]Mg]omnc[adZeM[\]ZM]�ae[aZo�M
�qMMMmZcucanclana[kMdbMe_]̀aba]jM_gdjm̀[efM[\gdmo\MZdMbcmn[MdbM[\]MsdZ[gc̀[dg�
�qMMMemle]pm]Z[MaZbdghc[adZMjaènde]eMaZclana[kMdbMe_]̀aba]jM_gdjm̀[eM[dM_]gbdghM_gd_]gnkMdgM[dMba[MaZMj]eaoZc[]jMe_c̀]�
�qMMMhcZmbc̀[mg]g�bclgàc[dgMg]bme]eM[dM̀]g[abkMdgMomcgcZ[]]M_]gbdghcZ̀]MdbMe_]̀aba]jM_gdjm̀[eMceMg]pmag]j�
�qMMMt\]ZMaZM[\]Mwmjoh]Z[MdbM[\]M�tZ]gfMcMemle[a[m[adZMtdmnjMl]Memle[cZ[acnnkMaZM[\]M�tZ]gzeMl]e[MaZ[]g]e[efMaZM[]gheMdbMMM
d̀e[efM[ah]MdgMd[\]gM̀dZeaj]gc[adZe�McZj
�qMMMt\]g]M[\]MsdZ[gc̀[dgM]e[clnae\]eM[\c[M[\]Memle[a[m[]jM_gdjm̀[MaeM]pmcnMdgMl][[]gM[\cZM[\]Me_]̀aba]jM_gdjm̀[MaZMcnnM
g]e_]̀[eq

GHIJ�H�S��SVW�
GHIJ�JLMr\]MsdZ[gc̀[dgMtcggcZ[eM[dM[\]M�tZ]gfMsdZe[gm̀[adZMxcZco]gMcZjMyg̀\a[]̀[M[\c[Mhc[]gacneMcZjM]pma_h]Z[M
bmgZae\]jMmZj]gM[\]MsdZ[gc̀[MtannMl]MdbModdjMpmcna[kMcZjMZ]tMmZn]eeM[\]MsdZ[gc̀[M�d̀mh]Z[eMg]pmag]MdgM_]gha[M
d[\]gtae]qMr\]MsdZ[gc̀[dgMbmg[\]gMtcggcZ[eModdjM[a[n]M[dMcnnMhc[]gacnefMem__na]efMcZjM]pma_h]Z[MaZe[cnn]jMdgM
aZ̀dg_dgc[]jMaZM[\]M�dgiqMMr\]MsdZ[gc̀[dgMbmg[\]gMtcggcZ[eM[\c[M[\]M�dgiMtannM̀dZbdghM[dM[\]Mg]pmag]h]Z[eMdbM[\]M
sdZ[gc̀[M�d̀mh]Z[eMcZjMtannMl]Mbg]]MbgdhMj]b]̀[efM]�̀]_[MbdgM[\de]MaZ\]g]Z[MaZM[\]Mpmcna[kMdbM[\]M�dgiM[\]MsdZ[gc̀[M
�d̀mh]Z[eMg]pmag]MdgM_]gha[qM�dgifMhc[]gacnefMdgM]pma_h]Z[MZd[M̀dZbdghaZoM[dM[\]e]Mg]pmag]h]Z[eMhckMl]M̀dZeaj]g]jM
j]b]̀[au]qMr\]MsdZ[gc̀[dgzeMtcggcZ[kM]�̀nmj]eMg]h]jkMbdgMjchco]MdgMj]b]̀[M̀cme]jMlkMclme]fMcn[]gc[adZeM[dM[\]M�dgiM
Zd[M]�]̀m[]jMlkM[\]MsdZ[gc̀[dgfMah_gd_]gMdgMaZembbàa]Z[MhcaZ[]ZcZ̀]fMah_gd_]gMd_]gc[adZfMdgMZdghcnMt]cgMcZjM[]cgM
cZjMZdghcnMmeco]qMynnMtcggcZ[a]eMcZjMomcgcZ[]]eMe_]̀abàcnnkM̀cnn]jMbdgMlkM[\]MsdZ[gc̀[M�d̀mh]Z[eMe\cnnM]�_g]eenkMgmZM
[dM[\]Ml]Z]ba[MdbM[\]M�tZ]gqMYbMg]pmag]jMlkM[\]Myg̀\a[]̀[fM[\]MsdZ[gc̀[dgMe\cnnMbmgZae\Mec[aebc̀[dgkM]uaj]Z̀]M�aZ̀nmjaZoM
g]_dg[eMdbMg]pmag]jM[]e[e�MceM[dM[\]MiaZjMcZjMpmcna[kMdbMhc[]gacneMcZjM]pma_h]Z[qMynnMhc[]gacneMcZjM]pma_h]Z[Me\cnnMl]M
c__na]jfMaZe[cnn]jfM̀dZZ]̀[]jfM]g]̀[]jfMme]jfM̀n]cZ]jfMcZjM̀dZja[adZ]jMaZMc̀ d̀gjcZ̀]Mta[\MaZe[gm̀[adZeMdbM[\]Mc__nàcln]M
em__na]gfM]�̀]_[MceMd[\]gtae]M_gduaj]jMaZM[\]MsdZ[gc̀[M�d̀mh]Z[eqMr\]MsdZ[gc̀[dgMe\cnnM_]gbdghM[\]M�dgiMaZMe[gà[M
c̀ d̀gjcZ̀]Mta[\M[\]MsdZ[gc̀[M�d̀mh]Z[eMcZjMl]e[MaZjme[gkM_gc̀[à]eqMr\]MsdZ[gc̀[dgfMc[Ma[eM]�_]Ze]fMe\cnnMm_dZM
j]hcZjMlkM[\]M�tZ]gfMsdZe[gm̀[adZMxcZco]gMdgMyg̀\a[]̀[Mg]hdu]McZjMg]_nc̀]Mhc[]gacneMZd[Mh]][aZoMe_]̀abàc[adZeMdgM
hc[]gacneMbcanaZoM[dM_]gbdghMceMg]_g]e]Z[]jMdgMtcggcZ[]jMlkM[\]MhcZmbc̀[mg]gfMg]ocgjn]eeMdbMt\][\]gMaZ̀dg_dgc[]jMaZ[dM
[\]M�dgiqMr\]MsdZ[gc̀[dgMe\cnnM_gdh_[nkMg]_nc̀]MdgM̀dgg]̀[McZkM�dgiMdgMhc[]gacneM[\c[M[\]M�tZ]gfMsdZe[gm̀[adZM
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GHIHJKLMNLMOLPQRSKPSMLKTKPSUMHUMVHRWRIJMSNMPNIVNLXMSNMSQKMLKYZRLKXKISUMNVMSQKM[NISLHPSM\NPZXKISU]M̂QKMVNLKJNRIJM
_HLLHIS̀MNaWRJHSRNIUMUQHWWMUZLbRbKMPNXcWKSRNIMNLMSKLXRIHSRNIMNVMSQKM[NISLHPSdMHLKMINSMWRXRSKeMàMSQKMcLNbRURNIUMNVM
OLSRPWKMfgdMHIeMHLKMRIMHeeRSRNIMSNMHIeMINSMRIMWRXRSHSRNIMNVMHÌMNSQKLM_HLLHIS̀dMLRJQSMNLMLKXKèMUKSMVNLSQMRIMSQKM[NISLHPSM
\NPZXKISUMNLMNSQKL_RUKMcLKUPLRaKeMàMWH_]

hijklkmM̂QKM[NISLHPSNLM_HLLHISUMSQKMnNLoMHIeMRSUMcKLVNLXHIPKMSNMSQKMp_IKLMZIPNIeRSRNIHWẀ]M̂QKM[NISLHPSNLMUQHWWM
cKLVNLXMHWWM_HLLHIS̀MNaWRJHSRNIUMHIeMLKUcNIURaRWRSRKUMVNLMSQKMnNLoMZIeKLMSQKM[NISLHPSM\NPZXKISU]M̂QKM[NISLHPSNLdMHSMRSUM
N_IMKqcKIUKdMUQHWWMLKXKèMeKVKPSUMeZKMSNMRXcLNcKLMHIerNLMeKVKPSRbKM_NLoXHIUQRcMNLMXHSKLRHWUMHccKHLRIJM_RSQRIMstuvwxyv
z{|}~vNVMSQKM[NISLHPSNLMPNXcWKSRIJMSQKMnNLoMNLMUZPQMWNIJKLMcKLRNeMHUMXH̀MaKMUKSMVNLSQMRIMSQKM[NISLHPSM\NPZXKISUM
��[NLLKPSRNIM�KLRNe��dMHUMVZLSQKLMeKUPLRaKeMRIMOLSRPWKMfgMNVMSQRUMOJLKKXKIS]M�cNIMPNXcWKSRNIMNVMSQKMnNLodMSQKM[NISLHPSNLM
UQHWWMHUURJIMHIeMcLNbReKMSNMSQKMp_IKLMHWWM_LRSSKIM_HLLHISRKUMHIeMJZHLHISKKUMVLNXM�ZaPNISLHPSNLUdMUZccWRKLUdMHIeMXHSKLRHWM
NLMKYZRcXKISMXHIZVHPSZLKLU]M̂QKM[NISLHPSNLMUQHWWMVZWẀMPNNcKLHSKM_RSQMSQKMp_IKLMRIMSQKMKbKISMSQKMp_IKLMcZLUZKUM
LKXKeRKUMZIeKLMHÌM_HLLHISRKUMNLMJZHLHISKKUMHUURJIKeMSNMSQKMp_IKL]M̂QKM[NISLHPSNLMHPoIN_WKeJKUMSQHSMRSUMNaWRJHSRNIUMSNM
SQKMp_IKLMZIeKLMSQRUM�KPSRNIM�]�]gMHIeMZIeKLM�KPSRNIMfg]gMHLKMTNRISMHIeMUKbKLHWM_RSQMRSUM�ZaPNISLHPSNLUdMUZccWRKLUdM
bKIeNLUMHIeMXHIZVHPSZLKLUMNVMHWWMXHSKLRHWUMHIeMKYZRcXKISMUZccWRKeMNIMHPPNZISMNVMSQKMnNLo]M̂QKM[NISLHPSNLMRUM
LKUcNIURaWKMVNLMHWWMQHLXMPHZUKeMàMRSUMVHRWZLKMSNMXHRISHRIMKYZRcXKISMHIeMXHSKLRHWUMRIUSHWWKeMSQLNZJQMSQKM[NISLHPSNL�UM
PNXcWKSRNIMNVMRSUMnNLo]M̂QKMLKYZRLKXKISUMNVMSQRUM�KPSRNIM�]�M_RWWMPNISRIZKMINS_RSQUSHIeRIJMSKLXRIHSRNIMNVMSQKM[NISLHPSNLM
VNLMHÌMLKHUNI]M̂QKMVNLKJNRIJM_HLLHIS̀MNaWRJHSRNIUMHLKMINSMWRXRSKeMàMSQKMcLNbRURNIUMNVMOLSRPWKMfgdMeNMINSMWRXRSMSQKM
p_IKL�UMHUUKLSRNIMNVMHMaLKHPQMNVM_HLLHIS̀MNaWRJHSRNIUMVNWWN_RIJMSQKMSQLKK�̀KHLM[NLLKPSRNIM�KLRNedMHIeMHLKMRIMHeeRSRNIM
SNMHIeMINSMRIMWRXRSHSRNIMNVMHÌMNSQKLM_HLLHIS̀MUKSMVNLSQMRIMSQKM[NISLHPSM\NPZXKISUMNLMLKYZRLKeMàMWH_]

hijklkj��NM_HLLHISRKUMNLMJZHLHISKKUMàMSQKM[NISLHPSNLM_RWWMeKcLRbKMSQKMp_IKLMNVMHÌMPHZUKMNVMHPSRNIdMLRJQSdMNLMLKXKèM
NSQKL_RUKMHbHRWHaWKMVNLMaLKHPQMNVMHÌMNVMSQKMcLNbRURNIUMNVMSQKM[NISLHPSM\NPZXKISU]M̂QKM[NLLKPSRNIM�KLRNeMeNKUMINSM
WRXRSMSQKMSRXKMRIM_QRPQMSQKMp_IKLMXH̀McZLUZKMHÌMUZPQMHPSRNIdMLRJQSdMNLMLKXKè]

�v�������v̂QKM[NISLHPSNLMUQHWWMeKWRbKLMSNMSQKMp_IKLMZcNIMPNXcWKSRNIMNVMHWWM_NLoMZIeKLMRSUM[NISLHPSdMRSUM_LRSSKIM
JZHLHISKKMXHeKMNZSMSNMSQKMp_IKLMRIMHMVNLXMHPPKcSHaWKMSNMSQKMp_IKLdMJZHLHISKKRIJM�HIeMQKMeNKUMUNMJZHLHISKK�MHWWMNVMSQKM
nNLoMZIeKLMSQKM[NISLHPSMSNMaKMVLKKMVLNXMVHZWS̀MXHSKLRHWUdMHIeMVLKKMVLNXMRXcLNcKLM_NLoXHIUQRcdMHIeMJZHLHISKKUM
HJHRIUSMRITZL̀MVLNXMcLNcKLMHIeMZUZHWM_KHLMHIeMHJRIJ]MM̂QRUMJZHLHISKKMUQHWWMaKMXHeKMSNMPNbKLM�HIeMeNKUMPNbKL�MHMcKLRNeM
NVMS_NM�g�M̀KHLUMVLNXMSQKMeHSKMNVM�ZaUSHISRHWM[NXcWKSRNIMHWWM_NLoMZIeKLMSQKM[NISLHPSdMNLMVNLMHMWNIJKLMcKLRNeM_QKLKMUNM
USRcZWHSKeMRIMSQKM[NISLHPSM\NPZXKISU]

hijklk�MOWWMLKYZRLKeMXHRISKIHIPKMUQHWWMaKMSQKM[NISLHPSNL�UMLKUcNIURaRWRS̀MZISRWMSQKMp_IKLMQHUMHPPKcSKeMSQKM�LNTKPSMHUM
PNXcWKSKdMHWWMLKYZRLKeMXHRISKIHIPKMHIeMZUKL�UMXHIZHWUMQHbKMaKKIMSZLIKeMNbKLMSNMSQKMp_IKLdMHIeMSQKMp_IKL�UMeKURJIHSKeM
cKLUNIIKWMQHbKMaKKIMRIUSLZPSKeMRIMSQKMXHRISKIHIPKMHIeMNcKLHSRNIMNVMHWWMHccWRPHaWKMXHSKLRHWU]M̂QRUMXHRISKIHIPKMUQHWWM
RIPWZeKMHMPNXcWKSKMSZLINbKLMcLNPKeZLKMHSMSQKMSRXKMNVMPNXcWKSRNIdMRIPWZeRIJMPNXcWKSKMPWKHIRIJdMSKUSRIJMHIeMHeTZUSXKIS]M
Q̂KM[NISLHPSNLMUQHWWMoKKcMLKPNLeUMNVMHWWMUZPQMXHRISKIHIPKMcKLVNLXKeMHUMLKYZRLKeMàMSQRUM�KPSRNIdMRIPWZeRIJM_NLoM
cKLVNLXKeMHIeMSRXKUMHIeMeHSKUMNIM_QRPQMRSM_HUMcKLVNLXKe]M̂QKUKMLKPNLeUMUQHWWMaKMSZLIKeMNbKLMSNMSQKMp_IKLMHSMPWNUKNZS]

hijklklM�KRSQKLMVRIHWMcH̀XKISMINLMcLNbRURNIMRIMSQKM[NISLHPSM\NPZXKISUMINLMcHLSRHWMNLMKISRLKMNPPZcHIP̀MNVMcLKXRUKUMàM
p_IKLMUQHWWMPNIUSRSZSKMHIMHPPKcSHIPKMNVMnNLoMINSMeNIKMRIMHPPNLeHIPKM_RSQMSQKM[NISLHPSM\NPZXKISUMNLMLKWRKbKMSQKM
[NISLHPSNLMNVMWRHaRWRS̀MRIMLKUcKPSMSNMHÌMKqcLKUUM_HLLHISRKUMNLMLKUcNIURaRWRSRKUMVNLMVHZWS̀MNLMeKVKPSRbKMXHSKLRHWUMNLM
_NLoXHIUQRc]

hijk�i�����
�qPKcSMHUMNSQKL_RUKMUcKPRVRKedMSQKM[NISLHPSNLMUQHWWMcH̀MUHWKUdMPNIUZXKLdMZUKMHIeMURXRWHLMSHqKUMVNLMSQKMnNLoMNLMcNLSRNIUM
SQKLKNVMcLNbReKeMàMSQKM[NISLHPSNLMSQHSMHLKMWKJHWẀMKIHPSKeM_QKIMaReUMHLKMLKPKRbKeMNLMIKJNSRHSRNIUMPNIPWZeKedM_QKSQKLM
NLMINSM̀KSMKVVKPSRbKMNLMXKLKẀMUPQKeZWKeMSNMJNMRISNMKVVKPS]

hijk�k�M̂QKMp_IKLMRUMKqKXcSMVLNXMcH̀XKISMNVMVKeKLHWdMUSHSKdMHIeMWNPHWMUHWKUMHIeMPNXcKIUHSRNIMZUKMSHqKUMNIMHWWMUZccWRKUM
HIeMXHSKLRHWUMRIPNLcNLHSKeMRISNMHIeMaKPNXRIJMHIMRISKJLHWMPNXcNIKISMcHLSMNVMSQKMUSLZPSZLKUdMaZRWeRIJUdMNLMLKHWMcLNcKLS̀M
cZLUZHISMSNMSQRUM[NISLHPS]M�ZPQMSHqKUMHLKMSQKLKVNLKMINSMSNMaKMRIPWZeKeMRIMSQKM[NISLHPSNL�UMaReMNLMSQKM[NISLHPSM�ZX]M̂QKM
p_IKLMUQHWWMeKWRbKLMSNMSQKM[NISLHPSNLMSQKMHccLNcLRHSKMKqKXcSRNIMPKLSRVRPHSKMLKYZRLKeMSNMaKMUZccWRKeMàMSQKMp_IKLdMHIeM
SQKM[NISLHPSNLMHIeMRSUM�ZaPNISLHPSNLUMHIeMXHSKLRHWXKIMUQHWWMaKMUNWKẀMLKUcNIURaWKMVNLMNaSHRIRIJMHIeMeKWRbKLRIJMHÌMHIeM
HWWMKqKXcSRNIMNLMNSQKLMPKLSRVRPHSKUMHIeMVNLMVZLIRUQRIJMHM[NISLHPSNLM�qKXcSM�ZLPQHUKM[KLSRVRPHSKMNLMNSQKLMHccLNcLRHSKM
PKLSRVRPHSKUMSNMHWWMcKLUNIUdMVRLXUdMNLMPNLcNLHSRNIUMVLNXM_QNXMSQK̀McZLPQHUKMUZccWRKUdMXHSKLRHWUdMHIeMKYZRcXKISMVNLMSQKM
cKLVNLXHIPKMNVMSQKMnNLo]
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GHIJKJLJL�MNOPQRSTUVWTRUXYPVTTOSTZRSPZYPWV[[O\PTRP]VWTPTNVTP̂VTOUZV[YPSRTPVWT_V[[̀PZSWRUaRUVTO\PZSTRPbRUcPdZ[[PSRTPeOP
OfÔaTP]UR̂ PaV̀ ÔSTPR]PYV[OYPRUPWR̂ aOSYVTZSgP_YOPTVfOYhPVS\PTNOPQRSTUVWTRUPVS\PZTYPi_eWRSTUVWTRUPYNV[[PeOP
UOYaRSYZe[OP]RUPVS\PYNV[[PaV̀PVS̀PVS\PV[[PVaa[ZWVe[OPTVfOYjPMNZYPdZ[[PVaa[̀PTRPY_WNPTNZSgYPVYk

JL WRSYTU_WTZRSP̂VWNZSOÙPVS\POl_Zâ OSTPZSW[_\ZSgPUOSTV[YPRUPUOaVZUPaVUTYm
Jn MNOPQRSTUVWTRUXYPR]]ZWOPY_aa[ZOYm
JI MNOPQRSTUVWTRUXYPY_aa[ZOYhPTRR[YPVS\P̂ZYWO[[VSOR_YPOl_Zâ OSTPZSW[_\ZSgP]RÛYhP̂VTOUZV[YhPVS\P

YWV]]R[\ZSgPodNOTNOUPa_UWNVYO\PRUPUOSTO\pm
Jq TÔaRUVÙPNOVTm
Jr TO[OaNRSOPRUPO[OWTUZWPYOUsZWOYmPVS\
JK VS̀PRTNOUPZTÔYPa_UWNVYO\PRUPUOSTO\PèPTNOPQRSTUVWTRUP]RUPTNOPQRSTUVWTRUXYP_YOPZSPaOU]RÛZSgPZTYPbRUcP

VS\PSRTPZSWRUaRUVTO\PZSTRPUOV[T̀j

GHIJKJn�MNOPQRSTUVWTRUPVWWOaTYP]_[[PVS\POfW[_YZsOP[ZVeZ[ZT̀P]RUPaV̀ ÔSTPR]PVS̀PVS\PV[[PWRSTUZe_TZRSYhPVYYOYŶOSTYPRUP
TVfOYP]RUP_SÔa[R̀ ÔSTPZSY_UVSWOPRUPR[\PVgOPZSY_UVSWOhPRUPVSS_ZTZOYPSRdPRUPNOUOV]TOUPẐaRYO\PèPTNOPgRsOUŜ OSTPR]P
TNOPtSZTO\PiTVTOYhPRUPèPTNOPgRsOUŜ OSTPR]PVS̀PWZT̀hPWR_ST̀PRUPYTVTOPR]PtSZTO\PiTVTOYhPdNZWNPVUOP̂OVY_UO\PèPYV[VUZOYPRUP
RTNOUPUÔ_SOUVTZRSPaVZ\PTRPaOUYRSYPÔa[R̀O\PèPTNOPQRSTUVWTRUPRUPVS̀Pi_eWRSTUVWTRUP]RUPbRUcPaOU]RÛO\P_S\OUPTNZYP
QRSTUVWTj

GHIJuHvwxyz{|}H~ww|}H��{z�w|}H���H��y��z���wH�z{�H���|
GHIJuJL�MNOPQRSTUVWTRUPYNV[[hPVYPYRRSPVYPaUVWTZWVe[OhP]_USZYNPTNOP�dSOUhP�UWNZTOWThPVS\PQRSYTU_WTZRSP�VSVgOUPdZTNP
WRaZOYPRUPWOUTZ]ZWVTOYPR]PV[[PaOÛZTYhP]OOYhP[ZWOSYOYhPVS\PZSYaOWTZRSYPSOWOYYVÙP]RUPTNOPaURaOUPOfOW_TZRSPVS\PWR̂ a[OTZRSP
R]PTNOPbRUchPZSW[_\ZSghPdZTNR_TP[ẐZTVTZRShPV[[PVaa[ZWVe[OPe_Z[\ZSgPaOÛZTYPRTNOUPTNVSPTNRYOPUOl_ZUO\PR]PTNOP�dSOUP
_S\OUPiOWTZRSYP�j�j�jP�[[PZSYaOWTZRSP]OOYPVS\PRTNOUPWRYTYPR]PY_WNPaOÛZTYPVS\P[ZWOSYOYPUOl_ZUO\PTRPeOPReTVZSO\PèPTNOP
QRSTUVWTRUPVYP̂V̀PeOPẐaRYO\PèPVS̀P̂_SZWZaV[PRUPRTNOUPOSTZT̀PYNV[[PeOPaVZ\PèPTNOPQRSTUVWTRUPVS\PYNV[[PSRTPYOUsOPVYP
TNOPeVYZYP]RUPVS̀PZSWUOVYOPZSPTNOPQRSTUVWTPi_̂ j

GHIJuJnPMNOPQRSTUVWTRUPYNV[[PWR̂ a[̀PdZTNhPVS\PgZsOPSRTZWOYPUOl_ZUO\PèhPVaa[ZWVe[OP[VdYhPYTVT_TOYhPRU\ZSVSWOYhPWR\OYhP
U_[OYPVS\PUOg_[VTZRSYhPVS\P[Vd]_[PRU\OUYPR]Pa_e[ZWPV_TNRUZTZOYPVaa[ZWVe[OPTRPaOU]RÛVSWOPR]PTNOPbRUcjP�]PTNOPQRSTUVWTRUP
]VZ[YPTRPgZsOPY_WNPSRTZWOYhPZTPYNV[[PeOP[ZVe[OP]RUPVS\PYNV[[PZS\ÔSZ]̀PVS\PNR[\PNVÛ[OYYPoVpPTNOP�dSOUhPZTYPWRSY_[TVSTYhP
Ôa[R̀OOYhPR]]ZWOUYPVS\PVgOSTYPVS\PoepPTNOP�UWNZTOWThPQRSYTU_WTZRSP�VSVgOUPVS\PTNOZUPWRSY_[TVSTYhPÔa[R̀OOYhPR]]ZWOUYP
VS\PVgOSTYPVgVZSYTPVS̀PUOY_[TZSgP]ZSOYhPaOSV[TZOYhP�_\ĝ OSTYhPRUP\V̂VgOYhPZSW[_\ZSgPUOVYRSVe[OPVTTRUSÒXYP]OOYhP
ẐaRYO\PRSPRUPZSW_UUO\PèPTNOPaVUTZOYPZS\ÔSZ]ZO\PNOUO_S\OUj

GHIJuJnJLP�SPVWWRU\VSWOPdZTNP�OdP�RUcPiTVTOP�VeRUP�VdP�UTZW[OP�hPiOWTZRSP���hPY_e\jP��VoVphPTNOPQRSTUVWTRUPYNV[[P
Y_ê ZTPTRPTNOP�dSOUPdZTNZSP��P\V̀YPV]TOUPZYY_VSWOPR]PQRSTUVWTRUXYP]ZUYTPaV̀UR[[hPVS\POsOÙP��P\V̀YPTNOUOV]TOUhPVP
TUVSYWUZaTPR]PTNOPRUZgZSV[PaV̀UR[[PUOWRU\hPY_eYWUZeO\PVS\PV]]ZÛO\PVYPTU_OP_S\OUPTNOPaOSV[TZOYPR]PaOU�_Ùj

GHIJuJnJnPMNOPQRSTUVWTRUPYNV[[PWR̂ a[̀PdZTNPV[[PVaa[ZWVe[OP�OdP�RUcPiTVTOP�OaVUT̂OSTPR]P�VeRUPUOl_ZUÔOSTYhP
ZSW[_\ZSgPTNOPaURsZYZRSPTNVTPOsOÙPdRUcOUPÔa[R̀O\PZSPaOU]RÛVSWOPR]PVPa_e[ZWPdRUcPWRSTUVWTPYNV[[PeOPWOUTZ]ZO\PVYP
NVsZSgPWR̂ a[OTO\PVSP�i��P���NR_UPYV]OT̀PTUVZSZSgPWR_UYOjPMNOPQRSTUVWTRUPVS\PZTYPi_eWRSTUVWTRUYPYNV[[PeOPYR[O[̀P
UOYaRSYZe[OP]RUPWR̂ a[ZVSWOPdZTNPTNZYPUOl_ZUÔOSTPdZTNPUOYaOWTPTRPTNOZUPÔa[R̀OOYjPMNOPQRSTUVWTRUXYPRUPi_eWRSTUVWTRUXYP
]VZ[_UOPTRPWR̂ a[̀PdZTNPTNZYPUOl_ZUÔOSTPYNV[[PSRTPTUVSY]OUPRUPZSPVS̀PdV̀PẐaRYOPTNOPUOYaRSYZeZ[ZT̀P]RUPdRUcOUPYV]OT̀P
_aRSPTNOP�dSOUPRUPTNOP�UWNZTOWTj

GHIJuJIP�]PTNOPQRSTUVWTRUPaOU]RÛYPbRUcPWRSTUVÙPTRPVaa[ZWVe[OP[VdYhPYTVT_TOYhPRU\ZSVSWOYhPWR\OYhPU_[OYPVS\PUOg_[VTZRSYhP
RUP[Vd]_[PRU\OUYPR]Pa_e[ZWPV_TNRUZTZOYhPTNOPQRSTUVWTRUPYNV[[PVYY_̂ OPVaaURaUZVTOPUOYaRSYZeZ[ZT̀P]RUPY_WNPbRUcPVS\PYNV[[P
eOVUPV[[PWRYTYPVTTUZe_TVe[OPTRPTNOPWRUUOWTZRSPTNOUOR]PRUPUO[VTO\PTNOUOTRhPZSW[_\ZSgPUOẐe_UYÔOSTPTRPTNOP�dSOUP]RUPVS̀P
V\\ZTZRSV[PYOUsZWOYPUOl_ZUO\PR]PTNOPQRSYTU_WTZRSP�VSVgOUPRUP�UWNZTOWThPRUPeRTNhPVYPdO[[PVYPV[[P]ZSOYPVS\PaOSV[TZOYhPZ]PVS̀j

GHIJuJqH����w��w�H�xH�������H����z{z��|JP�]PTNOPQRSTUVWTRUPOSWR_STOUYPWRS\ZTZRSYPVTPTNOPYZTOPTNVTPVUOPo�pPY_eY_U]VWOPRUP
RTNOUdZYOPWRSWOV[O\PaǸYZWV[PWRS\ZTZRSYPTNVTP\Z]]OUP̂VTOUZV[[̀P]UR̂ PTNRYOPZS\ZWVTO\PZSPTNOPQRSTUVWTP�RW_̂ OSTYPRUPo�pP
_ScSRdSPaǸYZWV[PWRS\ZTZRSYPR]PVSP_S_Y_V[PSVT_UOPTNVTP\Z]]OUP̂VTOUZV[[̀P]UR̂ PTNRYOPRU\ZSVUZ[̀P]R_S\PTRPOfZYTPVS\P
gOSOUV[[̀PUOWRgSZ�O\PVYPZSNOUOSTPZSPWRSYTU_WTZRSPVWTZsZTZOYPR]PTNOPWNVUVWTOUPaURsZ\O\P]RUPZSPTNOPQRSTUVWTP�RW_̂ OSTYhPTNOP
QRSTUVWTRUPYNV[[PgZsOPaUR̂ aTPdUZTTOSPSRTZWOPTRPTNOP�dSOUhPQRSYTU_WTZRSP�VSVgOUhPVS\PTNOP�UWNZTOWTPR]PY_WNPWRS\ZTZRSYP
eO]RUOPTNÒPVUOP\ZYT_UeO\PRUPV]]OWTO\PdRUcPZYPaOU]RÛO\PVS\PZSPSRPOsOSTP[VTOUPTNVSPTNUOOPo�pPe_YZSOYYP\V̀YPV]TOUP]ZUYTP
ReYOUsVSWOPR]PTNOPWRS\ZTZRSYjPMNOP�UWNZTOWTPRUPQRSYTU_WTZRSP�VSVgOUPdZ[[PaUR̂ aT[̀PZSsOYTZgVTOPY_WNPWRS\ZTZRSYPVS\hPZ]P
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GHIJKLMHNGIMGOJNPJMQPRSTGUGNQPJVNGHJGHIJWQPRGLSMGNQPJXUPUYILOJZIGIL[NPIRJGHUGJGHI\JZN]]ILJ[UGILNUTT\JUPZJMUSRIJUPJ
NPMLIURIJQLJZIMLIURIJNPJGHIJWQPGLUMGQL̂RJMQRGJQ]OJQLJGN[IJLI_SNLIZJ]QLOJ̀IL]QL[UPMIJQ]JUP\J̀ULGJQ]JGHIJaQLbOJVNTTJ
LIMQ[[IPZJUPJI_SNGUcTIJUZdSRG[IPGJNPJGHIJWQPGLUMGJeS[JQLJWQPGLUMGJfN[IOJQLJcQGHgJh]JGHIJKLMHNGIMGOJNPJMQPRSTGUGNQPJ
VNGHJGHIJWQPRGLSMGNQPJXUPUYILOJZIGIL[NPIRJGHUGJGHIJMQPZNGNQPRJUGJGHIJRNGIJULIJPQGJ[UGILNUTT\JZN]]ILIPGJ]LQ[JGHQRIJ
NPZNMUGIZJNPJGHIJWQPGLUMGJiQMS[IPGRJUPZJGHUGJPQJMHUPYIJNPJGHIJGIL[RJQ]JGHIJWQPGLUMGJNRJdSRGN]NIZOJGHIJKLMHNGIMGJRHUTTJ
L̀Q[̀ GT\JPQGN]\JGHIJjVPILOJWQPRGLSMGNQPJXUPUYILOJUPZJWQPGLUMGQLJNPJVLNGNPYOJRGUGNPYJGHIJLIURQPRgJh]JGHIJWQPGLUMGQLJ
ZNR̀SGIRJGHIJKLMHNGIMĜRJZIGIL[NPUGNQPJQLJLIMQ[[IPZUGNQPOJNGJ[U\J̀LQMIIZJURJ̀LQkNZIZJNPJKLGNMTIJlmgJnQJUZdSRG[IPGJNPJ
GHIJWQPGLUMGJfN[IJQLJWQPGLUMGJeS[JVNTTJcIJ̀IL[NGGIZOJHQVIkILOJNPJMQPPIMGNQPJVNGHJUJMQPMIUTIZJQLJSPbPQVPJMQPZNGNQPJ
GHUGJZQIRJPQGJZN]]ILJ[UGILNUTT\J]LQ[JGHQRIJMQPZNGNQPRJZNRMTQRIZJQLJGHUGJLIURQPUcT\JRHQSTZJHUkIJcIIPJZNRMTQRIZJc\JGHIJ
WQPGLUMGQL̂RJolpJ̀LNQLJNPR̀IMGNQPROJGIRGROJUPZJLIkNIVROJQLJoqpJNPR̀IMGNQPROJGIRGROJUPZJLIkNIVRJGHIJWQPGLUMGQLJHUZJGHIJ
Q̀ Q̀LGSPNG\JGQJ[UbIJQLJRHQSTZJHUkIJ̀IL]QL[IZJNPJMQPPIMGNQPJVNGHJGHIJrLQdIMGg

stuvwvxJh]OJNPJGHIJMQSLRIJQ]JGHIJaQLbOJGHIJWQPGLUMGQLJIPMQSPGILRJHS[UPJLI[UNPRJQLJLIMQYPNyIRJGHIJIzNRGIPMIJQ]JcSLNUTJ
[ULbILROJULMHUIQTQYNMUTJRNGIRJQLJVIGTUPZRJPQGJNPZNMUGIZJNPJGHIJWQPGLUMGJiQMS[IPGROJGHIJWQPGLUMGQLJRHUTTJN[[IZNUGIT\J
RSR̀IPZJUP\JQ̀ILUGNQPRJGHUGJVQSTZJU]]IMGJGHI[JUPZJRHUTTJPQGN]\JGHIJjVPILOJWQPRGLSMGNQPJXUPUYILOJUPZJKLMHNGIMGgJ
{̀QPJLIMIǸGJQ]JRSMHJPQGNMIOJGHIJjVPILJRHUTTJ̀LQ[̀ GT\JGUbIJUP\JUMGNQPJPIMIRRUL\JGQJQcGUNPJYQkILP[IPGUTJUSGHQLNyUGNQPJ
LI_SNLIZJGQJLIRS[IJGHIJQ̀ILUGNQPRgJfHIJWQPGLUMGQLJRHUTTJMQPGNPSIJGQJRSR̀IPZJRSMHJQ̀ILUGNQPRJSPGNTJQGHILVNRIJNPRGLSMGIZJ
c\JGHIJjVPILJcSGJRHUTTJMQPGNPSIJVNGHJUTTJQGHILJQ̀ILUGNQPRJGHUGJZQJPQGJU]]IMGJGHQRIJLI[UNPRJQLJ]IUGSLIRgJ|I_SIRGRJ]QLJ
UZdSRG[IPGRJNPJGHIJWQPGLUMGJeS[JUPZJWQPGLUMGJfN[IJULNRNPYJ]LQ[JGHIJIzNRGIPMIJQ]JRSMHJLI[UNPRJQLJ]IUGSLIRJ[U\JcIJ
[UZIJURJ̀LQkNZIZJNPJKLGNMTIJlmg

stuv}t~���������
stuv}v�JfHIJWQPGLUMGQLJRHUTTJNPMTSZIJNPJGHIJWQPGLUMGJeS[JUTTJUTTQVUPMIRJRGUGIZJNPJGHIJWQPGLUMGJiQMS[IPGRgJhGI[RJ
MQkILIZJc\JUTTQVUPMIRJRHUTTJcIJRS̀ T̀NIZJ]QLJRSMHJU[QSPGRJUPZJc\JRSMHJ̀ILRQPRJQLJIPGNGNIRJURJGHIJjVPILJ[U\JZNLIMGOJcSGJ
GHIJWQPGLUMGQLJRHUTTJPQGJcIJLI_SNLIZJGQJI[̀ TQ\J̀ILRQPRJQLJIPGNGNIRJGQJVHQ[JGHIJWQPGLUMGQLJHURJLIURQPUcTIJQcdIMGNQPg

stuv}v�J{PTIRRJQGHILVNRIJ̀LQkNZIZJNPJGHIJWQPGLUMGJiQMS[IPGR�
v� UTTQVUPMIRJRHUTTJMQkILJGHIJMQRGJGQJGHIJWQPGLUMGQLJQ]J[UGILNUTRJUPZJI_SǸ[IPGJZITNkILIZJUGJGHIJRNGIJUPZJUTTJ

LI_SNLIZJGUzIROJTIRRJÙ T̀NMUcTIJGLUZIJZNRMQSPGR�
v� WQPGLUMGQL̂RJMQRGRJ]QLJSPTQUZNPYJUPZJHUPZTNPYJUGJGHIJRNGIOJTUcQLOJNPRGUTTUGNQPJMQRGROJQkILHIUZOJ̀LQ]NGOJ

ONPMTSZNPYJGHIJMQRGRJ]QLJcQPZRJUPZJQGHILJIz̀IPRIRJMQPGI[̀ TUGIZJ]QLJRGUGIZJUTTQVUPMIJU[QSPGRJRHUTTJcIJ
NPMTSZIZJNPJGHIJWQPGLUMGJeS[JcSGJPQGJNPJGHIJUTTQVUPMIR�JUPZ

vu VHIPIkILJMQRGRJULIJ[QLIJGHUPJQLJTIRRJGHUPJUTTQVUPMIROJGHIJWQPGLUMGJeS[JRHUTTJcIJUZdSRGIZJUMMQLZNPYT\J
c\JWHUPYIJjLZILgJfHIJU[QSPGJQ]JGHIJWHUPYIJjLZILJRHUTTJLI]TIMGJolpJGHIJZN]]ILIPMIJcIGVIIPJUMGSUTJMQRGRJ
UPZJGHIJUTTQVUPMIRJSPZILJeIMGNQPJ�g�gqglJUPZJoqpJMHUPYIRJNPJWQPGLUMGQL̂RJMQRGRJSPZILJeIMGNQPJ�g�gqgqgJ
fHIJWQPGLUMGQLJNRJPQGJIPGNGTIZJGQJQkILHIUZJUPZJ̀LQ]NGJQPJSPIz̀IPZIZJUTTQVUPMIJU[QSPGRJQLJUP\J̀QLGNQPRJ
GHILIQ]g

stuv}vuJXUGILNUTRJUPZJI_SǸ[IPGJSPZILJUPJUTTQVUPMIJRHUTTJcIJRITIMGIZJc\JGHIJjVPILJVNGHJLIURQPUcTIJ̀LQ[̀ GPIRRg

stuv�t��������������
stuv�v�JrLNQLJGQJRGULGNPYJGHIJaQLbOJGHIJWQPGLUMGQLJRHUTTJZIRNYPUGIJGHIJrLQdIMGJXUPUYILOJeS̀ILNPGIPZIPGJUPZJQGHILJbI\J
NPZNkNZSUTRJVHQJRHUTTJcIJURRNYPIZJGQJGHIJrLQdIMGJGHLQSYHJUPZJNPMTSZNPYJ�NPUTJWQ[̀ TIGNQPgJeSMHJZIRNYPUGNQPRJRHUTTJcIJNPJ
VLNGNPYJUPZJ̀LQkNZIZJGQJGHIJWQPRGLSMGNQPJXUPUYILOJKLMHNGIMGJUPZJjVPILJUPZJRHUTTJNPMTSZIJGHIJ_SUTN]NMUGNQPRJQ]JRSMHJ
NPZNkNZSUTRgJfHIJeS̀ILNPGIPZIPGJRHUTTJcIJNPJUGGIPZUPMIJUGJGHIJrLQdIMGJRNGIJGHLQSYHQSGJGHIJVQLbOJLI[UNPJQPJGHIJrLQdIMGJ
RNGIJPQGJTIRRJGHUPJINYHGJHQSLRJ̀ILJZU\OJ]NkIJZU\RJ̀ILJVIIbOJSPGNTJGIL[NPUGNQPJQ]JGHIJWQPGLUMGOJSPTIRRJGHIJdQcJNRJRSR̀IPZIZOJ
VQLbJNRJRGQ̀ ÌZJc\JGHIJjVPILOJQLJPQJVQLbJNRJRMHIZSTIZgJfHIJeS̀ILNPGIPZIPGJRHUTTJcIJÙ L̀QkIZJc\JGHIJjVPILJNPJNGRJRQTIJ
ZNRMLIGNQPgJeUNZJLÌLIRIPGUGNkIRJRHUTTJcIJ_SUTN]NIZJNPJGHIJG\̀IJQ]JVQLbJGQJcIJSPZILGUbIPJUPZJRHUTTJPQGJcIJMHUPYIZJZSLNPYJ
GHIJMQSLRIJQ]JMQPRGLSMGNQPJVNGHQSGJGHIJ̀LNQLJVLNGGIPJMQPRIPGJQ]JGHIJjVPILgJeHQSTZJUJLÌLIRIPGUGNkIJTIUkIJGHIJ
WQPGLUMGQL̂RJI[̀ TQ\OJGHIJWQPGLUMGQLJRHUTTJ̀LQ[̀ GT\JZIRNYPUGIJUJPIVJLÌLIRIPGUGNkIgJfHIJjVPILJRHUTTJHUkIJGHIJLNYHGOJUGJ
UP\JGN[IJUPZJNPJNGRJRQTIJZNRMLIGNQPOJGQJZNLIMGJUJMHUPYIJNPJGHIJWQPGLUMGQL̂RJLÌLIRIPGUGNkIRJN]JGHINLJ̀IL]QL[UPMIJNRJ
SPRUGNR]UMGQL\gJhPJGHIJIkIPGJQ]JRSMHJUJZI[UPZOJGHIJWQPGLUMGQLJRHUTTJVNGHNPJRIkIPJo�pJZU\RJU]GILJPQGN]NMUGNQPJGHILIQ]OJ
LÌTUMIJRUNZJNPZNkNZSUToRpJVNGHJUPJNPZNkNZSUToRpJRUGNR]UMGQL\JGQJGHIJjVPILOJNPJGHIJjVPIL̂RJRQTIJZNRMLIGNQPgJh]JRUNZJ
LÌTUMI[IPGJNRJZNRÙ L̀QkIZOJGHIJWQPGLUMGQLJ[U\OJUGJGHIJjVPIL̂RJQ̀GNQPOJcIJGIL[NPUGIZJ]QLJMUSRIgJfHIJeS̀ILNPGIPZIPGJ
RHUTTJLÌLIRIPGJGHIJWQPGLUMGQLOJUPZJMQ[[SPNMUGNQPRJYNkIPJGQJGHIJeS̀ILNPGIPZIPGJRHUTTJcIJURJcNPZNPYJURJN]JYNkIPJGQJGHIJ
WQPGLUMGQLgJfHIJjVPILJRHUTTJHUkIJPQJQcTNYUGNQPJGQJZNLIMGJQLJ[QPNGQLJGHIJWQPGLUMGQL̂RJI[̀ TQ\IIRgJKTTJLI]ILIPMIRJHILINPJ
GQJGHIJeS̀ILNPGIPZIPGJRHUTTJcIJGUbIPJGQJ[IUPJGHIJWQPGLUMGQL̂RJRS̀ILNPGIPZNPYJRGU]]gJ�UMHJeScMQPGLUMGQLJRHUTTJZIRNYPUGIJ
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GHIJKLMNIOGJPQRQSILTJUVWILXRGIRYIRGJQRYJMGHILJZI[JXRYX\XYVQ]̂J_HMĴHQ]]J̀IJQ̂̂XSRIYJGMJGHIJKLMNIOGaJbcWMLGQRGJ
OMccVRXOQGXMR̂ĴHQ]]J̀IJOMRdXLcIYJXRJ_LXGXRSaJeGHILJOMccVRXOQGXMR̂ĴHQ]]J̀IĴXcX]QL][JOMRdXLcIYJMRJ_LXGGIRJLIfVÎGJ
XRJIQOHJOQ̂IaJgHIJhMRGLQOGMLîJUVWILXRGIRYIRGĴHQ]]JQGGIRYJQ]]JKLMNIOGJcIIGXRŜTJLISQLY]Î̂JMdJ_HIGHILJHI]YJWLXMLJGMJMLJ
dM]]M_XRSJUV̀ ĜQRGXQ]JhMcW]IGXMRJMdJGHIJjMLZa

klmnonpJgHIJhMRGLQOGMLĴHQ]]JWLM\XYITJMLJMGHIL_X̂IĴIIJGHQGTJGHIJKLMNIOGJPQRQSILTJMLJUVWILXRGIRYIRĜJMLJLÎWMR̂X̀]IJ
_MLZIL̂JMdJGHIJhMRGLQOGMLJQRYJXĜJcQNMLJUV̀OMRGLQOGML̂JQLIJIfVXWWIYJ_XGHJOI]]V]QLJWHMRÎJQRYJLQYXM̂aJgHIJhMRGLQOGMLJ
ĤQ]]JWLM\XYIJGHIJe_RILTJGHIJhMR̂GLVOGXMRJPQRQSILTJQRYJGHIJqLOHXGIOGJ_XGHJGHIJRVc̀ ILJdMLJIQOHJWHMRIJQRYJ_MLZILa

klmnonmJgHIJhMRGLQOGMLîĴVWIL\X̂ML[JWIL̂MRRI]TJXRO]VYXRSJUVWILXRGIRYIRĜJQRYJGHIXLJQ̂̂ X̂GQRĜTĴHQ]]J̀IJ\IL̂IYJXRJGHIJ
rRS]X̂HJ]QRSVQSIaJbRJGHIJI\IRGJGHIJhMRGLQOGMLîĴVWIL\X̂ML[JWIL̂MRRI]TJUVWILXRGIRYIRĜJQRYJGHIXLJQ̂̂ X̂GQRĜJQLIJRMGJ
\IL̂IYJXRJGHIJrRS]X̂HJ]QRSVQSITJGHIJhMRGLQOGMLĴHQ]]JIcW]M[JGHIĴIL\XOÎJMdJQJdV]]sGXcIJMRŝXGIJXRGILWLIGILJGMJdQOX]XGQGIJ
OMccVRXOQGXMR̂J_XGHĴVOHĴVWIL\X̂ML[JWIL̂MRRI]a

kmnontugHIJhMRGLQOGMLĴHQ]]JRMGJLIYVOIJMLJGILcXRQGIĴVWIL\X̂XMRJMdJGHIJjMLZTJRMLJOHQRSIJGHIĴVWILXRGIRYIRGJ_XGHMVGJGHIJ
WLXMLJ_LXGGIRJQWWLM\Q]JMdJGHIJe_RILa

kmnonv�bdTJdMLJQR[JLIQ̂MRTJGHIJhMRGLQOGMLJGQZÎJQRJQOGXMRJLÎV]GXRSJXRJQR[JMdJGHIJOHQRSÎJRMGIYJXRJUV̀ ÎOGXMRJwaxayTJGHIJ
e_RILJcQ[JGQZIJLIcIYXQ]JQOGXMRJGMJIR̂VLIJOMRGXRVIYJWLMSLÎ̂JMdJGHIJjMLZTJXRO]VYXRSJGHIJHXLXRSJMdĴVXGQ̀]IĴVWIL\X̂ML[J
WIL̂MRRI]TJQRYJOHQLSIJGHIJhMRGLQOGMLJQ]]JOM̂ĜJQ̂̂MOXQGIYJ_XGHJGHÎIJLIcIYXQ]JQOGXMR̂JXRO]VYXRSJGHIJOM̂ĜJMdJ]ISQ]JQRYJ
QYYXGXMRQ]JOMR̂GLVOGXMRJcQRQSIcIRGJQRYJQLOHXGIOGVLQ]ĴIL\XOÎa
kmnonzlgHIJhMRGLQOGMLĴHQ]]JdVLRX̂HJGHIJhMR̂GLVOGXMRJPQRQSILTJXRJ_LXGXRSJGHIJRQcÎTJQYYLÎ̂ ÎJQRYJGI]IWHMRIJRVc̀ ILJMdJ
GHIJcIc̀ IL̂JMdJHX̂JMLSQRX{QGXMRJ_HMJOQRJ̀IJOMRGQOGIYJXRJGHIJI\IRGJMdJQRJMddsHMVL̂JIcILSIRO[JQGJGHIJ̀VX]YXRSaJ

kmnonzlgHIJhMRGLQOGMLĴHQ]]JQGGIRYJWLMSLÎ̂JcIIGXRŜJ_XGHJGHIJhMR̂GLVOGXMRJPQRQSILJQRYĴVOHJMGHILJWIL̂MR̂JGHIJM_RILJ
cQ[JLIfVXLIaJgHIJWLMSLÎ̂JcIIGXRŜĴHQ]]JXRO]VYIJQ]]JZI[JWIL̂MRRI]JMRJGHIJNM̀TJXRO]VYXRSJGHIJOMRGLQOGMLJQRYJ
V̂̀OMRGLQOGML̂TJMLJMGHILJWIL̂MR̂JXRJOHQLSIJMdJ\QLXMV̂JWHQ̂ÎJMdJGHIJ_MLZaJ

kmnon|lKLXMLJGMJGHIJOMccIROIcIRGJMdJjMLZTJGHIJhMRGLQOGMLĴHQ]]JWLM\XYIJGHIJhMR̂GLVOGXMRJPQRQSILJQRYJGHIJ
qLOHXGIOGJ_XGH}
a~JqJ_LXGGIRJ]X̂GJMdĴV̀OMRGLQOGML̂TĴV̀ŝV̀OMRGLQOGML̂TĴVWW]XIL̂JQRYJ\IRYML̂J_XGHJRQcÎTJQYYLÎ̂ ÎTJ
GI]IWHMRIJRVc̀ IL̂TJQRYJYÎOLXWGXMR̂JMdJGHIJ_MLZJGHI[ĴHQ]]JWILdMLcJMLJdVLRX̂H�
a�JgHIJRQcITJQYYLÎ̂JQRYJGI]IWHMRIJRVc̀ ILJMdJGHIJ̀MRYXRSJOMcWQR[TJ̀QRZXRSJQRYJXR̂VLQROIJOMcWQR[JdMLJ
GHIJhMRGLQOGMLJXRO]VYXRSJGHIJRQcITJQYYLÎ̂JQRYJGI]IWHMRIJRVc̀ ILJMdJIQOHJ̀MRYXRSJOMcWQR[îJ
WLXcQL[JOMRGQOGJLIWLÎIRGQGX\IJdMLJGHIJKLMNIOG�
awJ�IGQX]IYJUV̀OMRGLQOGMLĴOHIYV]ÎJXRYXOQGXRSJGHIJQWWLM�XcQGIJfVQRGXG[JMdĴHMWJYLQ_XRŜTĴIfVIROITJ
GXcXRSJQRYJcQRJ]MQYXRS�JQRY
ayJqJOQ̂HJd]M_JWLMNIOGXMRJdMLJGHIJ]XdIJMdJGHIJKLMNIOGTJXRO]VYXRSJQĴOHIYV]IJQRYJSLQWHĴHM_XRSJGHIJQcMVRGJ
MdJjMLZJWLMNIOGIYJGMJ̀IJOMcW]IGIYJIQOHJcMRGHJMLJ̀X]]XRSJWILXMYJQRYJQJYM]]QLJ\Q]VIJdMLJGHIJQRGXOXWQGIYJ
X̀]]XRŜJIQOHJcMRGHJMLJ̀X]]XRSJWILXMYaJgHX̂ĴHQ]]J̀IJOMcW]IGIYJQdGILJQRJQSLIIYJVWMRĴOHIYV]IJMdJ\Q]VÎJ
HQ̂J̀IIRJQWWLM\IYJ̀[JGHIJhMR̂GLVOGXMRJPQRQSI

klmn��l������������l������������l���l���������l���������
klmn��n�JgHIJhMRGLQOGMLTJWLMcWG][TJ̀VGJXRJRMJI\IRGJ]QGILJGHQRJ~yJYQ[̂TJQdGILJ̀IXRSJQ_QLYIYJGHIJhMRGLQOGTĴHQ]]JWLIWQLIJ
QRYĴV̀cXGJdMLJGHIJe_RILîJQRYJqLOHXGIOGîJXRdMLcQGXMRJQRYJGHIJhMR̂GLVOGXMRJPQRQSILîJQWWLM\Q]JQJhMRGLQOGMLîJ
OMR̂GLVOGXMRĴOHIYV]IJdMLJGHIJjMLZJXRJI]IOGLMRXOJdMLcQGJ_XGHJWLIYIOÎ̂MLJ]MSXOaJgHIJOMR̂GLVOGXMRĴOHIYV]IĴHQ]]J
OMRGQXRJYIGQX]JQWWLMWLXQGIJdMLJGHIJKLMNIOGTJXRO]VYXRSJ�~�JGHIJYQGIJMdJOMccIROIcIRGJMdJGHIJjMLZTJXRGILXcĴOHIYV]IJ
cX]ÎGMRIJYQGÎTJQRYJGHIJYQGIJMdJUV̀ ĜQRGXQ]JhMcW]IGXMR�J���JQRJQWWMLGXMRcIRGJMdJGHIJjMLZJ̀[JOMR̂GLVOGXMRJQOGX\XG[�J
QRYJ�w�JGHIJGXcIJLIfVXLIYJdMLJOMcW]IGXMRJMdJIQOHJWMLGXMRJMdJGHIJjMLZaJgHIJhMRGLQOGMLîJOMR̂GLVOGXMRĴOHIYV]IĴHQ]]J
WLM\XYIJdMLJGHIJMLYIL][JWLMSLÎ̂XMRJMdJGHIJjMLZJGMJOMcW]IGXMRTJQRYĴHQ]]JRMGJI�OIIYJGXcIJ]XcXĜJOVLLIRGJVRYILJGHIJ
hMRGLQOGJ�MOVcIRĜaJgHIJhMRGLQOGMLîJOMR̂GLVOGXMRĴOHIYV]IĴHQ]]J̀IJLI\X̂IYJQGJQWWLMWLXQGIJXRGIL\Q]̂JQ̂JLIfVXLIYJ̀[J
GHIJOMRYXGXMR̂JMdJGHIJjMLZJQRYJKLMNIOGaJ

���������� ¡¢£¢¤¢¡¥
klmn��n�n�JgXcIJX̂JMdJGHIJÎ̂IROIJdMLJGHX̂JKLMNIOGaJgHIJjMLZĴHQ]]J̀IJWILdMLcIYJOMRGXRVMV̂][JQRYJ_XGHMVGJXRGILLVWGXMRTJ
M̂JGHQGJQ]]JjMLZJOQRJ̀IJOMcW]IGIYJXRJGHIJGXcIĴIGJdMLGHJXRJGHIJhMRGLQOGJ�MOVcIRĜa
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FGHIJKIJILMNOPMQPRSPTUPMVWMXOPMYVZ[MQO\]]M̂PMQUOP_S]P_M̀aXOMXOPMb̀ TPZMQVM\QMXVMcaTacadPMaTXPZWPZPTUPM̀aXOMXOPM
b̀ TPZeQMSQPMVWMPfaQXaTgMQXZSUXSZPQhM\T_MXOPMb̀ TPZeQM\iiZVj\]MQO\]]M̂PMV̂X\aTP_MiZaVZMXVMQX\ZXaTgMVWMXOPMYVZ[k

FGHIJKIJIHMNOPMlVTXZ\UXVZMQO\]]MUVTWVZcMXVMXOPMcVQXMZPUPTXMmZVnPUXMoUOP_S]PhM\T_M\]]MYVZ[MQO\]]M̂PMUVci]PXP_MVTMVZM
P̂WVZPMXOPM_\XPQMPQX\̂]aQOP_MaTMXOPMlVTXZ\UXMpVUScPTXQkMNOPMlVTXZ\UXVZMQO\]]McVTaXVZMXOPMiZVgZPQQMVWMXOPMYVZ[MWVZM
UVTWVZc\TUPM̀aXOMXOPMZPRSaZPcPTXQMVWMXOPMmZVnPUXMoUOP_S]PM\T_MQO\]]MiZVciX]qM\_jaQPMXOPMb̀ TPZM\T_MlVTQXZSUXaVTM
r\T\gPZMVWM\TqM_P]\qQMVZMiVXPTXa\]M_P]\qQk

FGHIJKILIJsNOPMlVTQXZSUXaVTMr\T\gPZMQO\]]MiZPi\ZPhMiŜ]aQOhM\T_hMWZVcMXacPtXVtXacPhMZPjaQPM\Mc\QXPZMaTXPgZ\XP_MmZVnPUXM
oUOP_S]PM̂\QP_MSiVTMXOPMUVTQXZSUXaVTMQUOP_S]PQMQŜcaXXP_M̂qMXOPMj\ZaVSQMmZacPMlVTXZ\UXVZQkMu\a]SZPM̂qMXOPMlVTXZ\UXVZM
XVMWSZTaQOM\TqMZPRSaZP_MQUOP_S]PMVZMQUOP_S]PMZPjaQaVTMaTM\MXacP]qMc\TTPZMQO\]]MPTXaX]PMXOPMlVTQXZSUXaVTMr\T\gPZMXVM
iZPi\ZPM\MQUOP_S]PMWVZMXOPMlVTXZ\UXVZeQMYVZ[hMXVM̀OaUOMXOPMlVTXZ\UXVZMQO\]]M̂PM̂VST_k

FGHIJKILILMNOPMlVTXZ\UXVZMQO\]]MUVViPZ\XPM̀aXOMXOPMlVTQXZSUXaVTMr\T\gPZMaTMQUOP_S]aTgM\T_MiPZWVZcaTgMXOPM
lVTXZ\UXVZeQMYVZ[MXVM\jVa_MUVTW]aUXhM_P]\qMaTMVZMaTXPZWPZPTUPM̀aXOMXOPMYVZ[MVWMVXOPZMlVTXZ\UXVZQMVZMXOPMUVTQXZSUXaVTMVZM
ViPZ\XaVTQMVWMXOPMb̀ TPZeQMV̀TMWVZUPQkMNOPMb̀ TPZMQO\]]MO\jPMXOPMZagOXhM̀aXOVSXMiPT\]XqhMXVM_aZPUXMXOPMlVTXZ\UXVZMXVM
_P]\qhMiVQXiVTPMVZMZPQUOP_S]PM\TqMiVZXaVTMVWMXOPMYVZ[MXO\XMc\qMaTXPZWPZPM̀aXOMVZM_aQZSiXMXOPMViPZ\XaVTQMVWMXOPMb̀ TPZk

FGHIJKIHMNOPMlVTXZ\UXVZMQO\]]MUVTWVZcMXVMXOPMcVQXMZPUPTXMmZVnPUXMoUOP_S]Pk

FGHIJKIvMwTMXOPMPjPTXMXOPMb̀ TPZM_PXPZcaTPQMXO\XMXOPMiPZWVZc\TUPMVWMXOPMYVZ[MO\QMTVXMiZVgZPQQP_MXVMXOPM]PjP]MVWM
UVci]PXaVTMZPRSaZP_MVWMXOPMlVTXZ\UXMpVUScPTXQMVZMXO\XMXOPMlVTXZ\UXVZMO\QMW\a]P_MXVMc\aTX\aTMaXQMUVTQXZSUXaVTMQUOP_S]PM
VZMXOPMmZVnPUXMoUOP_S]PhMXOPMb̀ TPZMQO\]]MO\jPMXOPMZagOXMXVMVZ_PZMXOPMlVTXZ\UXVZMXVMX\[PMUVZZPUXajPMcP\QSZPQMTPUPQQ\ZqMXVM
PfiP_aXPMXOPMiZVgZPQQMVWMUVTQXZSUXaVTMaTU]S_aTgM̀aXOVSXM]acaX\XaVTQhM\__aXaVT\]MQOaWXQhMVjPZXacPhM\__aXaVT\]Mc\TiV̀PZM
VZMPRSaicPTXM\QM̀P]]M\QMVXOPZMQaca]\ZMcP\QSZPQMxOPZPaT\WXPZMZPWPZZP_MXVMUV]]PUXajP]qM\QMyPfXZ\VZ_aT\ZqMcP\QSZPQyzkMoSUOM
PfXZ\VZ_aT\ZqMcP\QSZPQMQO\]]MUVTXaTSPMSTXa]MXOPMiZVgZPQQMVWMYVZ[MUVci]aPQM̀aXOMca]PQXVTPM\T_MUZaXaU\]Mi\XOM_\XPQMQPXM
WVZXOMaTMXOPMlVTXZ\UXMpVUScPTXQM\T_MXOPMmZVnPUXMoUOP_S]PkMNOPMlVTXZ\UXVZMQO\]]MTVXM̂PMPTXaX]P_MXVM\TM\_nSQXcPTXMaTM
lVTXZ\UXMoScMVZMlVTXZ\UXMNacPMaTMUVTTPUXaVTM̀aXOMPfXZ\VZ_aT\ZqMcP\QSZPQMZPRSaZP_M̂qMXOPMb̀ TPZk

FGHIJKI{MNOPMlVTXZ\UXVZMQO\]]MiZPi\ZPM\MQŜcaXX\]MQUOP_S]PhMiZVciX]qM\WXPZM̂PaTgM\̀\Z_P_MXOPMlVTXZ\UXM\T_MXOPZP\WXPZM
Si_\XPMaXM\QMTPUPQQ\ZqMXVMc\aTX\aTM\MUSZZPTXMQŜcaXX\]MQUOP_S]PhM\T_MQO\]]MQŜcaXMXOPMQUOP_S]PxQzMWVZMXOPMlVTQXZSUXaVTM
r\T\gPZeQM\T_M|ZUOaXPUXeQM\iiZVj\]kMNOPM|ZUOaXPUXM\T_MlVTQXZSUXaVTMr\T\gPZeQM\iiZVj\]MQO\]]MTVXMSTZP\QVT\̂]qM̂PM
_P]\qP_MVZM̀aXOOP]_kMNOPMQŜcaXX\]MQUOP_S]PMQO\]]Mx}zM̂PMUVVZ_aT\XP_M̀aXOMXOPMlVTXZ\UXVZeQMUVTQXZSUXaVTMQUOP_S]PhM\T_M
x~zM\]]V̀MXOPMlVTQXZSUXaVTMr\T\gPZM\T_M|ZUOaXPUXMZP\QVT\̂]PMXacPMXVMZPjaP̀MQŜcaXX\]QkMwWMXOPMlVTXZ\UXVZMW\a]QMXVM
QŜcaXM\MQŜcaXX\]MQUOP_S]PhMXOPMlVTXZ\UXVZMQO\]]MTVXM̂PMPTXaX]P_MXVM\TqMaTUZP\QPMaTMlVTXZ\UXMoScMVZMPfXPTQaVTMVWM
lVTXZ\UXMNacPM̂\QP_MVTMXOPMXacPMZPRSaZP_MWVZMZPjaP̀MVWMQŜcaXX\]Qk

FGHIJKI�MNOPMlVTXZ\UXVZMQO\]]Mi\ZXaUai\XPM̀aXOMVXOPZMlVTXZ\UXVZQhMXOPMlVTQXZSUXaVTMr\T\gPZM\T_Mb̀ TPZMaTMZPjaP̀aTgM
\T_MUVVZ_aT\XaTgM\]]MQUOP_S]PQMWVZMaTUVZiVZ\XaVTMaTXVMXOPMmZVnPUXMoUOP_S]PMXO\XMaQMiZPi\ZP_M̂qMXOPMlVTQXZSUXaVTM
r\T\gPZkMNOPMlVTXZ\UXVZMQO\]]MZPjaQPMXOPMUVTQXZSUXaVTMQUOP_S]PM\T_MQŜcaXX\]MQUOP_S]PM\QM_PPcP_MTPUPQQ\ZqM̂qMXOPM
lVTQXZSUXaVTMr\T\gPZMXVMUVTWVZcMXVMXOPMmZVnPUXMoUOP_S]PM\T_MXOPMlVTXZ\UXMpVUScPTXQkM

FGHIJKI�MNOPMlVTXZ\UXVZMQO\]]MiPZWVZcMXOPMYVZ[MaTMgPTPZ\]M\UUVZ_\TUPM̀aXOMXOPMcVQXMZPUPTXMUVTQXZSUXaVTMQUOP_S]PQM
QŜcaXXP_MXVMXOPMb̀ TPZhMlVTQXZSUXaVTMr\T\gPZM\T_M|ZUOaXPUXM\T_MaTUVZiVZ\XP_MaTXVMXOPM\iiZVjP_MmZVnPUXMoUOP_S]PkM
NOPMlVTXZ\UXVZMQO\]]McVTaXVZMXOPMiZVgZPQQMVWMXOPMYVZ[MWVZMUVTWVZc\TUPM̀aXOMXOPMZPRSaZPcPTXQMVWMaXQMUVTQXZSUXaVTM
QUOP_S]PM\T_MmZVnPUXMoUOP_S]PM\T_MQO\]]MiZVciX]qM\_jaQPMXOPMb̀ TPZMVWM\TqM_P]\qQMVZMiVXPTXa\]M_P]\qQM\WWPUXaTgMXOPM
UZaXaU\]Mi\XOk

FGHIJKI�MwWMXOPMlVTXZ\UXVZMW\a]QMXVMc\aTX\aTMXOPM\iiZVjP_MUVTQXZSUXaVTMQUOP_S]PMVZMmZVnPUXMoUOP_S]PM\T_McPPXM\]]MUZaXaU\]M
i\XOM_\XPQMWVZMXOPMYVZ[hMXOPMb̀ TPZMc\qMZPRSPQXM\MZPUVjPZqMi]\TMWZVcMXOPMlVTXZ\UXVZM\T_MZPQPZjPQMXOPMZagOXMXVM̀aXOOV]_M
i\qcPTXMSTXa]MQSUOMXacPM\QMXOPMlVTXZ\UXVZMQŜcaXQM\MZPUVjPZqMi]\TkMNOPMZPUVjPZqMi]\TMcSQXMQOV̀MOV̀MXOPMYVZ[Mc\qM
i]\SQâ]qM̂PM̂ZVSgOXMVTMQUOP_S]PhMaTU]S_aTghM\QMTPUPQQ\ZqhM\UUP]PZ\XaVTMVWMXOPMYVZ[M̂qMcP\TQMVWMVjPZXacPhM\__aXaVT\]M
UZP̀QhM\__aXaVT\]MQOaWXQhM\__aXaVT\]MPRSaicPTXMVZMZPtQPRSPTUaTgMVWMXOPMYVZ[MXVM\UOaPjPMUVci]PXaVTMVWMXOPMZPc\aTaTgM
UZaXaU\]Mi\XOM_\XPQMaTMXOPMUVTQXZSUXaVTMQUOP_S]PMVZMmZVnPUXMoUOP_S]PkMNOPMlVTXZ\UXVZMQO\]]MQŜcaXM\QMi\ZXMVWMaXQMZPUVjPZqM
i]\T�MxazM\MyZPQVSZUPM]V\_P_yMQUOP_S]PMQOV̀aTgMXOPMlVTXZ\UXVZeQMi]\TMXVM_Pi]VqMc\TiV̀PZMiPZMXZ\_PhMiPZM̀VZ[M\ZP\hMiPZM
_\qhMXVgPXOPZM̀aXOMPQQPTXa\]Mc\XPZa\]QM\T_MPRSaicPTXhM\T_MVXOPZMZPQVSZUPQMTPUPQQ\ZqMXVMXacP]qM\UUVci]aQOMXOPMYVZ[�M
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GHIJKLLMJGJNOPQORRSJTUPPSJGVRGITJWXVRIYURJLIRHNLZ[LH\JNGWSWJNPJ]RJGXXP̂ _ULWVRIJOLNVLHJNVRJXP̂ LH\JNOPJORRSJ_R̀LPIaJ
NVRJOP̀SJG̀RGWJGHIJXGNR\P̀LRWJPZJOP̀SaJGHIJHRXRWWG̀[ĴGH_POR̀J̀RWPỲXRWaJNP\RNVR̀JOLNVJPNVR̀JIGNGJHRXRWWG̀[JNPJ
IR̂PHWǸGNRJNPJNVRJbOHR̀JNVRJcLG]LULN[JPZJNVRJdPHǸGXNP̀eWJ̀RXPcR̀[J_UGHJKTfJgRRSJhUGHWTMiJjVRJdPHǸGXNP̀JWVGUUJ
XPHNLHYRJNPJWY]̂ LNJfJgRRSJhUGHWJYHNLUJRLNVR̀JNVRJdPHǸGXNP̀JIR̂PHWǸGNRWJNVGNJNVRJh̀PkRXNJlXVRIYURJVGWJ̀RXPcR̀RIJZ̀P̂ J
NVRJYHRmXYWRIJIRUG[aJP̀JNVRJbOHR̀JHPNLZLRWJNVRJdPHǸGXNP̀JLHJÒLNLH\JNVGNJZỲNVR̀JfJgRRSJhUGHWJG̀RJHPJUPH\R̀J̀RnYL̀RIiJ
jVRJXPWNJPZJ_̀R_G̀LH\JGHIJ_R̀ZP̀̂ LH\JNVRJ̀RXPcR̀[J_UGHJWVGUUJ]RJ]P̀HRJWPURU[J][JNVRJdPHǸGXNP̀iJoPJG__̀PcGUJP̀J
XPHWRHNJ][JNVRJbOHR̀JPZJGH[J_UGHJZP̀J̀RWRnYRHXLH\JP̀JGXXRUR̀GNLPHJPZJNVRJgP̀SJWY]̂ LNNRIJ][JdPHǸGXNP̀JWVGUUJ
XPHWNLNYNRJGJOGLcR̀J][JbOHR̀JPZJGH[JIĜG\RWJP̀JUPWWRWJOVLXVJNVRJbOHR̀ĴG[JWYZZR̀J][J̀RGWPHJPZJWYXVJ̀RWRnYRHXLH\JP̀J
NVRJZGLUỲRJPZJdPHǸGXNP̀JNPĴRRNJNVRJlY]WNGHNLGUJdP̂ _URNLPHJpGNRJP̀JNVRJZLHGUJXP̂ _URNLPHJIGNRi

qrstuvtwJjVRJdPHǸGXNP̀JW_RXLZLXGUU[J̀R_̀RWRHNWJGHIJOG̀̀GHNWJNPJNVRJbOHR̀JNVGNJNVGNJNVRJdPHǸGXNJlŶ JGHIJNVRJdPHǸGXNJ
jL̂RJXPHNR̂_UGNRJXP̂ _ULGHXRJOLNVJGUUJXỲ̀RHNaJGHIJ̀RGWPHG]URJZP̀RWRRG]URJZYNỲRaJZRIR̀GUaJWNGNRJGHIJUPXGUJTlNG[JGNJ
xP̂ RaTJTlPXLGUJpLWNGHXLH\TJGHIJ̀RUGNRIJP̀IR̀WaJ̀R\YUGNLPHWJGHIJ\YLIGHXRJ̀RUGNRIJNPJUL̂LNLH\JNVRJW_̀RGIJPZJdbyzpQ{|J
ILWRGWRJKNVRJTdbyzpJ}RnYL̀R̂RHNWTMiJ~XXP̀ILH\U[aJNVRJdPHǸGXNP̀JVR̀R][JOGLcRWJGH[JXUGL̂JZP̀JGHJLHX̀RGWRJLHJNVRJ
dPHǸGXNJlŶ JP̀JGHJRmNRHWLPHJPZJNVRJdPHǸGXNJjL̂RJPHJGXXPYHNJPZJNVRJdbyzpJ}RnYL̀R̂RHNWiJjVRJdPHǸGXNP̀JWVGUUJ
_̀P̂ _NU[JHPNLZ[JNVRJbOHR̀JPZJGH[JdbyzpJ}RnYL̀R̂RHNWJNVGNJOPYUIJL̂_GXNJNVRJh̀PkRXNi

qrstuvtuvJpYRJNPJNVRJPH\PLH\JdbyzpQ{|J_GHIR̂LXJGHIJNVRJ̀RWYUNLH\JYHXR̀NGLHN[JOLNVJ̀R\G̀IJNPaJĜPH\JPNVR̀JNVLH\WaJ
KGMJOVGNJ̀RWǸLXNLPHWaJLZJGH[aJOLUUJ]RJG__ULXG]URJNPJXPHWǸYXNLPHJGXNLcLNLRWJIYRJNPJZRIR̀GUaJWNGNRJP̀JUPXGUJP̀IR̀WaJUGOWaJ
R̀\YUGNLPHWJP̀J̀YURWJ̀RUGNRIJNPJNVRJdbyzpQ{|J_GHIR̂LXJKLHXUYILH\aJOLNVPYNJUL̂LNGNLPHaJWPXLGUJILWNGHXLH\aJhh�aJXURGHLH\J
GHIJILWLHZRXNLPHJ̀RnYL̀R̂RHNWMJGHIJK]MJNVRJIỲGNLPHJPZJGH[J̀RWǸLXNLPHWJL̂_PWRIJPHJXPHWǸYXNLPHJGXNLcLNLRWaJNVRJbOHR̀J
Ĝ[ĴPILZ[JNVRJWXVRIYURJWRNJZP̀NVJLHJNVRJdPHǸGXNJpPXŶ RHNWJGHIJNVRJh̀PkRXNJlXVRIYURiJlL̂LUG̀U[aJ̀RWǸLXNLPHWaJLZJGH[aJ
NVGNJOLUUJ]RJP̀JG̀RJG__ULXG]URJNPJXPHWǸYXNLPHJGXNLcLNLRWJIYRJNPJZRIR̀GUaJWNGNRJP̀JUPXGUJP̀IR̀WaJUGOWaJ̀R\YUGNLPHWJP̀J̀YURWJ
R̀UGNRIJNPJNVRJdbyzpQ{|J_GHIR̂LXJKLHXUYILH\aJOLNVPYNJUL̂LNGNLPHaJWPXLGUJILWNGHXLH\aJhh�aJXURGHLH\JGHIJILWLHZRXNLPHJ
R̀nYL̀R̂RHNWMĴG[JXGYWRJNVRJbOHR̀JNPJVGcRJNVRJgP̀SJP̀JNVRJh̀PkRXNJXP̂ R̂HXRJUGNR̀JNVGHJNVRJIGNRJW_RXLZLRIJLHJNVRJ
dPHǸGXNJpPXŶ RHNWiJjVRJdPHǸGXNP̀JGXSHPOURI\RWJGHIJG\̀RRWJNVGNJNVR̀RJWVPYUIJ]RJHPJGIILNLPHGUJXP̂ _RHWGNLPHJ_GLIJ
ZP̀JWXVRIYURĴPILZLXGNLPHWJXGYWRIJIL̀RXNU[JP̀JLHIL̀RXNU[J][JNVRJdbyzpQ{|J_GHIR̂LXiJjVRJdPHǸGXNP̀JZỲNVR̀J
GXSHPOURI\RWJGHIJG\̀RRWJNVGNJLNWJWPURJ̀R̂RI[JZP̀JGH[JWXVRIYURĴPILZLXGNLPHWJP̀JIRUG[WJXGYWRIJIL̀RXNU[JP̀JLHIL̀RXNU[J][J
NVRJdbyzpQ{|J_GHIR̂LXJWVGUUJ]RJGHJRmNRHWLPHJPZJNVRJdPHǸGXNJjL̂RaJLZJOG̀̀GHNRIiJjVRJdPHǸGXNP̀JZỲNVR̀J
GXSHPOURI\RWJGHIJG\̀RRWJNVGNJLNJWVGUUJVGcRJPHJZLURJGHIJ_̀PcLIRJGJXP_[JNPJNVRJbOHR̀JPZJLNWJÒLNNRHJdbyzpQ{|J]YWLHRWWJ
R̀P_RHLH\J_UGHaJGHIJLNJWVGUUJXP̂ _U[JLHJGUUJ̀RW_RXNWJOLNVJWYXVJ_UGHJZP̀JNVRJIỲGNLPHJPZJNVRJh̀PkRXNiJjVRJdPHǸGXNP̀aJHPNJ
NVRJbOHR̀aJWVGUUJ]RJ̀RW_PHWL]URJZP̀JXP̂ _ULGHXRJOLNVJLNWJdbyzpQ{|J]YWLHRWWJ̀RP_RHLH\J_UGHJGHIJGUUJWGZRN[J
R̀nYL̀R̂RHNWJGWWPXLGNRIJOLNVJdbyzpQ{|J_̀PNRXNLPHWJZP̀JOP̀SR̀WJGHIJNVRJ\RHR̀GUJ_Y]ULXi

qrstuur���������r���r�������r��r���r����
qrstuutuJjVRJdPHǸGXNP̀JWVGUUĴGLHNGLHJGNJNVRJWLNRJZP̀JNVRJbOHR̀JPHRJXP_[JPZJNVRJp̀GOLH\WaJl_RXLZLXGNLPHWaJ~IIRHIGaJ
dVGH\RJb̀IR̀WJGHIJPNVR̀J�PILZLXGNLPHWaJLHJ\PPIJP̀IR̀JGHIĴG̀SRIJXỲ̀RHNU[JNPJLHILXGNRJZLRUIJXVGH\RWJGHIJWRURXNLPHWJ
ĜIRJIỲLH\JXPHWǸYXNLPHaJGHIJPHRJXP_[JPZJG__̀PcRIJlVP_Jp̀GOLH\WaJh̀PIYXNJpGNGaJlĜ_URWJGHIJWL̂LUG̀J̀RnYL̀RIJ
WY]̂ LNNGUWiJjVRWRJIPXŶ RHNWJWVGUUJ]RJGcGLUG]URJNPJNVRJ~̀XVLNRXNJGHIJIRULcR̀RIJNPJNVRJdPHWǸYXNLPHJ�GHG\R̀JZP̀J
WY]̂ LNNGUJNPJNVRJbOHR̀JY_PHJXP̂ _URNLPHJPZJNVRJgP̀SJGWJGJ̀RXP̀IJPZJNVRJgP̀SJGWJXPHWǸYXNRIi

qrstuut�JjVRJdPHǸGXNP̀JWVGUUĴGLHNGLHJGNJNVRJWLNRaJGHIJWVGUUĴGSRJGcGLUG]URJNPJNVRJbOHR̀aJdPHWǸYXNLPHJ�GHG\R̀JGHIJ
~̀XVLNRXNaJPHRJ̀RXP̀IJXP_[JPZJNVRJp̀GOLH\WJKNVRJT}RXP̀IJp̀GOLH\WTMJLHJ\PPIJP̀IR̀iJjVRJ}RXP̀IJp̀GOLH\WJWVGUUJ]RJ
_̀R_G̀RIJGHIJY_IGNRIJIỲLH\JNVRJ_̀PWRXYNLPHJPZJNVRJdPHǸGXNP̀eWJgP̀SiJjVRJ_̀LHNWJZP̀J}RXP̀IJp̀GOLH\JYWRJOLUUJ]RJGJWRNJ
PZJ]UGXSJULHRJ_̀LHNWJ_̀PcLIRIJ][JNVRJ~̀XVLNRXNJNPJNVRJdPHǸGXNP̀JGNJNVRJWNG̀NJPZJXPHWǸYXNLPHiJjVRJdPHǸGXNP̀JWVGUUJ
ĜLHNGLHJWGLIJWRNJLHJ\PPIJXPHILNLPHJGHIJWVGUUJYWRJXPUP̀RIJ_RHXLUWJNPĴG̀SJY_JWGLIJWRNJOLNVJT̀RXP̀IJLHZP̀̂ GNLPHTJLHJGJ
UR\L]URĴGHHR̀JNPJWVPO�JKLMJIRcLGNLPHWJZ̀P̂ JNVRJp̀GOLH\WĴGIRJIỲLH\JXPHWǸYXNLPH�JKLLMJIRNGLUWJLHJNVRJgP̀SJHPNJ
_̀RcLPYWU[JWVPOH�JKLLLMJXVGH\RWJNPJRmLWNLH\JXPHILNLPHWJP̀JRmLWNLH\JXPHILNLPHWJZPYHIJNPJILZZR̀JZ̀P̂ JNVPWRJWVPOHJPHJGH[J
RmLWNLH\JÌGOLH\W�JKLcMJNVRJGXNYGUJLHWNGUURIJ_PWLNLPHJPZJRnYL_̂ RHNaJ_L_LH\aJXPHIYLNWaJUL\VNJWOLNXVRWaJRURXǸLXJZLmNỲRWaJ
XL̀XYLNLH\aJIYXNWaJIĜ_R̀WaJGXXRWWJ_GHRUWaJXPHǸPUJcGUcRWaJÌGLHWaJP_RHLH\WaJGHIJWNY]QPYNWaJRNXi�JKcMJG̀XVLNRXNỲGUJGHIJ
WǸYXNỲGUJXVGH\RWJLHJNVRJIRWL\H�JGHIJKcLMJWYXVJPNVR̀JLHZP̀̂ GNLPHJGWJRLNVR̀JNVRJbOHR̀JP̀J~̀XVLNRXNĴG[J̀RGWPHG]U[J
R̀nYRWNiJ~NJNVRJXP̂ _URNLPHJPZJNVRJOP̀SaJNVRJdPHǸGXNP̀JWVGUUJǸGHWZR̀JGUUJLHZP̀̂ GNLPHJPHJ̀RXP̀IJÌGOLH\WJNPJ
R̀_̀PIYXL]URJÌGOLH\WJOLNVJHROJLHZP̀̂ GNLPHJXUPYIRIJGHIJHPNRIiJlYXVJÌGOLH\WJWVGUUJ]RJWNĜ_RIJOLNVJNVRJ
dPHǸGXNP̀eWJHĜRJGHIJT~lQ��z�jTJLHJNVRJUPOR̀J̀L\VNVGHIJXP̀HR̀iJjVRJXPUP̀RIJ̀RXP̀IJÌGOLH\JGHIJNVRJGWQ]YLUNJ
R̀_̀PIYXL]URJÌGOLH\JWVGUUJ]RJZP̀OG̀IRIJNPJNVRJdPHWǸYXNLPHJ�GHG\R̀JZP̀JIRULcR̀[JNPJNVRJbOHR̀iJ�LHGUJ_G[̂ RHNJGHIJ
GH[J̀RNGLHG\RJWVGUUJHPNJ]RJIYRJGHIJPOLH\JNPJdPHǸGXNP̀JYHNLUJNVRJ}RXP̀IJGHIJ~WQ�YLUNJÌGOLH\WJ̀RXRLcRJNVRJG__̀PcGUJ
Z̀P̂ JNVRJ~̀XVLNRXNJGHIJNVRJbOHR̀JKGHIJGUUJPNVR̀JXUPWRPYNJ̀RnYL̀R̂RHNWJG̀RĴRNMi
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GHIJKKJILMNOLPQRSTUVSQTLWNUXXLYUZRSUZRLUXXLU[[TQ\O]L[OTYZSL]TÛZR_WLZRLULYURROTLWQLUWLSQLYÙOLSNOYLUVVOWWZaXOLSQL
_Q\OTRYORSLZRW[OVSQTWLUR]LQSNOTLUbSNQTZcO]LU_ORVZOWLNU\ZR_LdbTZW]ZVSZQRLQ\OTLSNOLeTQdOVSfLgXXLU[[TQ\O]L]TÛZR_WLWNUXXL
aOL̂TU[[O]hLYUT̀O]LUR]L]OXZ\OTO]LSQLSNOLî ROTL̂ZSNZRLjkL]UlWLQmLmZRUXLVQY[XOSZQRLQmLSNOLPQRSTUVSQTnWLoQT̀f

GHIJKpHqrstHuvwxyz{|}H~vs����Huw�w}Hwz�Hqw�t��|
GHIJKpJKL�NQ[L�TÛZR_WLUTOL]TÛZR_WhL]ZU_TUYWhLWVNO]bXOWhLUR]LQSNOTL]USULW[OVZUXXlL[TO[UTO]LmQTLSNOLoQT̀LalLSNOL
PQRSTUVSQTLQTLUL�baVQRSTUVSQThL�ba�WbaVQRSTUVSQThLYURbmUVSbTOThLWb[[XZOThLQTL]ZWSTZabSQTLSQLZXXbWSTUSOLWQYOL[QTSZQRLQmL
SNOLoQT̀fL�UVNLWbaYZSSUXLWNUXXLaOUTL̂TZSSORLVQRmZTYUSZQRLSNUSLSNOLPQRSTUVSQTLNUWLWUSZWmZO]LZSWLQaXZ_USZQRWLbR]OTLSNOL
PQRSTUVSL�QVbYORSWL̂ZSNLTOW[OVSLSQLSNOLPQRSTUVSQTnWLTO\ZÔLUR]LU[[TQ\UXLQmLSNOLWbaYZSSUXfLMNOLPQRSTUVSQTLWNUXXL
VQY[XlL̂ZSNLSNOL[TQ\ZWZQRWLUR]L[TQVO]bTOWLmQTL�NQ[L�TÛZR_WhLeTQ]bVSL�USUhLUR]L�UY[XOWLWOSLmQTSNLZRL�[OVZmZVUSZQRWL
�OVSZQRLk�L��LkkhL��baYZSSUXLeTQVO]bTOWf�

GHIJKpJpLeTQ]bVSL�USULUTOLZXXbWSTUSZQRWhLWSUR]UT]LWVNO]bXOWhL[OTmQTYURVOLVNUTSWhLZRWSTbVSZQRWhLaTQVNbTOWhL]ZU_TUYWhL
Q[OTUSZR_LUR]LYUZRSORURVOL[TQVO]bTOWhLUR]LQSNOTLZRmQTYUSZQRLmbTRZWNO]LalLSNOLPQRSTUVSQTLSQLZXXbWSTUSOLYUSOTZUXWLQTL
O�bZ[YORSLmQTLWQYOL[QTSZQRLQmLSNOLoQT̀f

GHIJKpJIL�UY[XOWLUTOL[NlWZVUXLO�UY[XOWLSNUSLZXXbWSTUSOLYUSOTZUXWhLO�bZ[YORShLQTL̂QT̀YURWNZ[hLUR]LOWSUaXZWNLWSUR]UT]WL
alL̂NZVNLSNOLoQT̀L̂ZXXLaOLdb]_O]f

GHIJKpJ�L�NQ[L�TÛZR_WhLeTQ]bVSL�USUhL�UY[XOWhLUR]LWZYZXUTLWbaYZSSUXWLUTOLRQSLPQRSTUVSL�QVbYORSWfLMNOZTL[bT[QWOLZWL
SQL���L]OYQRWSTUSOLNQ̂LSNOLPQRSTUVSQTL[TQ[QWOWLSQLVQRmQTYLSQLSNOLZRmQTYUSZQRL_Z\ORLUR]LSNOL]OWZ_RLVQRVO[SLO�[TOWWO]L
ZRLSNOLPQRSTUVSL�QVbYORSWhLUR]L���LWNQ̂LULWlWSOYLQTL[TQ]bVSnWLUaZXZSlLSQLYOOSLU[[XZVUaXOLVTZSOTZULmQTLSNQWOL[QTSZQRWLQmL
SNOLoQT̀LmQTL̂NZVNLSNOLPQRSTUVSL�QVbYORSWLTO�bZTOLWbaYZSSUXWfL�O\ZÔLalLSNOLgTVNZSOVSLUR]LPQRWSTbVSZQRL�URU_OTLZWL
WbadOVSLSQLSNOLXZYZSUSZQRWLQmL�OVSZQRWL�f�f�kLSNTQb_NL�f�f��fL�RmQTYUSZQRUXLWbaYZSSUXWLb[QRL̂NZVNLSNOLPQRWSTbVSZQRL
�URU_OTLUR]LgTVNZSOVSLUTOLRQSLO�[OVSO]LSQLSÙOLTOW[QRWZ\OLUVSZQRLYUlLaOLWQLZ]ORSZmZO]LZRLSNOLPQRSTUVSL�QVbYORSWfL
�baYZSSUXWLSNUSLUTOLRQSLTO�bZTO]LalLSNOLPQRSTUVSL�QVbYORSWLYUlLaOLTOSbTRO]LalLSNOLPQRWSTbVSZQRL�URU_OTLQTLgTVNZSOVSL
ẐSNQbSLUVSZQRf

GHIJKpJ�JKL�NQ[L]TÛZR_WLUR]L[TQ]bVSLWbaYZSSUXWLmQTLUXXLWZSOLZY[TQ\OYORShLUTVNZSOVSbTUXhLWSTbVSbTUXhLYOVNURZVUXhL
OXOVSTZVUXLUR]LWZ_RUXL̂QT̀LWNUXXLaOLWbaYZSSO]LSQLSNOLgTVNZSOVSLmQTLZSWLTO\ZÔfL�OmOTLSQLPQRSTUVSL��OROTUXhL�b[[XOYORSUTlL
UR]LQSNOTLVQR]ZSZQRW�L�OVSZQRLQRL������MMg���LmQTLYQTOLVQY[XOSOLZRmQTYUSZQRf

GHIJKpJ�JpLMNOLPQRSTUVSQTLTO[TOWORSWLUR]L̂UTTURSWLSNUSLUXXLWNQ[L]TÛZR_WLWNUXXLaOL[TO[UTO]LalLUL[OTWQRLQTLORSZSlL
[QWWOWWZR_LO�[OTSZWOLUR]LO�[OTZORVOLZRLSNOLSTU]OLmQTL̂NZVNLSNOLWNQ[L]TÛZR_LNUWLaOORL[TO[UTO]LUR]hLZmLTO�bZTO]LalLSNOL
PQRSTUVSL�QVbYORSWLQTLXÛhLalLULXZVORWO]L[TQmOWWZQRUXLOR_ZROOTf

GHIJKpJ�LMNOLPQRSTUVSQTLWNUXXLTO\ZÔLmQTLVQY[XZURVOL̂ZSNLSNOLPQRSTUVSL�QVbYORSWhLU[[TQ\OhLUR]LWbaYZSLSQLSNOL
gTVNZSOVShL̂ZSNLVQ[ZOWLSQLSNOLPQRWSTbVSZQRL�URU_OThL�NQ[L�TÛZR_WhLeTQ]bVSL�USUhL�UY[XOWhLUR]LWZYZXUTLWbaYZSSUXWL
TO�bZTO]LalLSNOLPQRSTUVSL�QVbYORSWhLZRLUVVQT]URVOL̂ZSNLSNOLeTQdOVSLWbaYZSSUXLWVNO]bXOLU[[TQ\O]LalLSNOLPQRWSTbVSZQRL
�URU_OTLUR]LgTVNZSOVSLQThLZRLSNOLUaWORVOLQmLURLU[[TQ\O]LeTQdOVSLWbaYZSSUXLWVNO]bXOhL̂ZSNLTOUWQRUaXOL[TQY[SROWWLUR]L
ZRLWbVNLWO�bORVOLUWLSQLVUbWOLRQL]OXUlLZRLSNOLoQT̀LQTLZRLSNOLUVSZ\ZSZOWLQmLQSNOTLPQRSTUVSQTWhL�O[UTUSOLPQRSTUVSQTWhLQTLSNOL
î ROTnWLQ̂RLmQTVOWfLMNOLPQRSTUVSQTLWNUXXLVQQ[OTUSOL̂ZSNLSNOLPQRWSTbVSZQRL�URU_OTLZRLSNOLVQQT]ZRUSZQRLQmLSNOL
PQRSTUVSQTnWL�NQ[L�TÛZR_WhLeTQ]bVSL�USUhL�UY[XOWhLUR]LWZYZXUTLWbaYZSSUXWL̂ZSNLTOXUSO]L]QVbYORSWLWbaYZSSO]LalL
QSNOTLPQRSTUVSQTWf

GHIJKpJ�JKL�QLO�SORWZQRLQmLSZYOL̂ZXXLaOL_TURSO]LSQLSNOLPQRSTUVSQTLaOVUbWOLQmLmUZXbTOLSQLNU\OLWNQ[L]TÛZR_WhL[TQ]bVSL
]USUhLUR]LWUY[XOWLWbaYZSSO]LZRLUY[XOLSZYOLSQLUXXQ̂LmQTLTO\ZÔLalLSNOLgTVNZSOVSLQTLZSWLVQRWbXSURSWf

GHIJKpJ�L�lLWbaYZSSZR_L�NQ[L�TÛZR_WhLeTQ]bVSL�USUhL�UY[XOWhLUR]LWZYZXUTLWbaYZSSUXWhLSNOLPQRSTUVSQTLTO[TOWORSWLSQL
SNOLî ROThLPQRWSTbVSZQRL�URU_OThLUR]LgTVNZSOVShLSNUSLSNOLPQRSTUVSQTLNUWL���LTO\ZÔO]LUR]LU[[TQ\O]LSNOYhL���L
]OSOTYZRO]LUR]L\OTZmZO]LYUSOTZUXWhLmZOX]LYOUWbTOYORSWLUR]LmZOX]LVQRWSTbVSZQRLVTZSOTZULTOXUSO]LSNOTOSQhLQTL̂ZXXL]QLWQhLUR]L
���LVNOV̀O]LUR]LVQQT]ZRUSO]LSNOLZRmQTYUSZQRLVQRSUZRO]L̂ZSNZRLWbVNLWbaYZSSUXWL̂ZSNLSNOLTO�bZTOYORSWLQmLSNOLoQT̀LUR]L
QmLSNOLPQRSTUVSL�QVbYORSWf

GHIJKpJ�LMNOLPQRSTUVSQTLWNUXXL[OTmQTYLRQL[QTSZQRLQmLSNOLoQT̀LmQTL̂NZVNLSNOLPQRSTUVSL�QVbYORSWLTO�bZTOLWbaYZSSUXLUR]L
TO\ZÔLQmL�NQ[L�TÛZR_WhLeTQ]bVSL�USUhL�UY[XOWhLQTLWZYZXUTLWbaYZSSUXWhLbRSZXLSNOLTOW[OVSZ\OLWbaYZSSUXLNUWLaOORL
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GHIJHKHLMNOLMNPPGQIHLMRSMTUHMVGWUJTHWTXMYHZ[R\JZZJQOMQ]MGĤHWTHLMLQW[\HOTZMZUN__MRHMPHG]QG\HLMKJTUJOM̀aMWN_HOLNGM
LNSZbMQGMZQQOHGMJ]MGHc[JGHLMRSMTUHMPGQdGHZZMQ]MWQOZTG[WTJQOXMeQMW_NJ\M]QGMLH_NSMQGMWQZTMZUN__MRHMNWWHPTHLMNZMNMGHZ[_TMQ]M
GĤHWTHLMZ[R\JTTN_MLQW[\HOTZXMf]MTUHMVGWUJTHWTMJZMGHc[JGHLMTQMGHIJHKMTUHMgQOTGNWTQGhZMZ[R\JTTN_M\QGHMTUNOMTKJWHbMTUHM
gQOTGNWTQGMZUN__MRHNGMTUHMWQZTMNOLMHiPHOZHMNZZQWJNTHLMKJTUMZ[WUMNLLJTJQON_MGHIJHKMNZMZHTM]QGTUMJOMTUHMjGQ̂HWTMkNO[N_X

lmnopqorMsUHMtQGuMZUN__MRHMJOMNWWQGLNOWHMKJTUMNPPGQIHLMZ[R\JTTN_ZMHiWHPTMTUNTMTUHMgQOTGNWTQGMZUN__MOQTMRHMGH_JHIHLMQ]M
GHZPQOZJRJ_JTSM]QGMLHIJNTJQOZM]GQ\MGHc[JGH\HOTZMQ]MTUHMgQOTGNWTMvQW[\HOTZMRSMTUHMVGWUJTHWThZMNPPGQIN_MQ]MwUQPM
vGNKJOdZbMjGQL[WTMvNTNbMwN\P_HZMQGMZJ\J_NGMZ[R\JTTN_ZM[O_HZZMTUHMgQOTGNWTQGMUNZMZPHWJ]JWN__SMJO]QG\HLMTUHM
gQOZTG[WTJQOMkNONdHGMNOLMVGWUJTHWTMJOMKGJTJOdMQ]MZ[WUMLHIJNTJQOMNTMTUHMTJ\HMQ]MZ[R\JTTN_MNOLMx̀yMTUHMVGWUJTHWTMUNZM
dJIHOMKGJTTHOMNPPGQIN_MTQMTUHMZPHWJ]JWMLHIJNTJQOMNZMNM\JOQGMWUNOdHMJOMTUHMtQGubMQGMxzyMNMgUNOdHM{GLHGMQGMgQOZTG[WTJQOM
gUNOdHMvJGHWTJIHMUNZMRHHOMJZZ[HLMN[TUQGJ|JOdMTUHMLHIJNTJQOXMsUHMgQOTGNWTQGMZUN__MOQTMRHMGH_JHIHLMQ]MGHZPQOZJRJ_JTSM]QGM
HGGQGZMQGMQ\JZZJQOZMJOMwUQPMvGNKJOdZbMjGQL[WTMvNTNbMwN\P_HZMQGMZJ\J_NGMZ[R\JTTN_ZMRSMTUHMVGWUJTHWThZMNPPGQIN_M
TUHGHQ]X

lmnopqo}MsUHMgQOTGNWTQGMZUN__MLJGHWTMZPHWJ]JWMNTTHOTJQObMJOMKGJTJOdMQGMQOMGHZ[R\JTTHLMwUQPMvGNKJOdZbMjGQL[WTMvNTNbM
wN\P_HZMQGMZJ\J_NGMZ[R\JTTN_ZbMTQMGHIJZJQOZMQTUHGMTUNOMTUQZHMGHc[HZTHLMRSMTUHMgQOZTG[WTJQOMkNONdHGMNOLMVGWUJTHWTMQOM
PGHIJQ[ZMZ[R\JTTN_ZXMfOMTUHMNRZHOWHMQ]MZ[WUMKGJTTHOMOQTJWHbMTUHMVGWUJTHWThZMNPPGQIN_MQ]MNMGHZ[R\JZZJQOMZUN__MOQTMNPP_SMTQM
Z[WUMGHIJZJQOZXMYHZ[R\JZZJQOMQ]MGĤHWTHLMLQW[\HOTZMZUN__MRHMPHG]QG\HLMKJTUJOMTHOMx̀ayMWN_HOLNGMLNSZXMeQMW_NJ\M]QGM
LH_NSMQGMWQZTMZUN__MRHMNWWHPTHLMNZMNMGHZ[_TMQ]MGĤHWTHLMLQW[\HOTZX

lmnopqop~MsUHMgQOTGNWTQGMZUN__MOQTMRHMGHc[JGHLMTQMPGQIJLHMPGQ]HZZJQON_MZHGIJWHZMTUNTMWQOZTJT[THMTUHMPGNWTJWHMQ]M
NGWUJTHWT[GHMQGMHOdJOHHGJOdM[O_HZZMZ[WUMZHGIJWHZMNGHMZPHWJ]JWN__SMGHc[JGHLMRSMTUHMgQOTGNWTMvQW[\HOTZM]QGMNMPQGTJQOMQ]M
TUHMtQGuMQGM[O_HZZMTUHMgQOTGNWTQGMOHHLZMTQMPGQIJLHMZ[WUMZHGIJWHZMJOMQGLHGMTQMWNGGSMQ[TMTUHMgQOTGNWTQGhZMGHZPQOZJRJ_JTJHZM
]QGMWQOZTG[WTJQOM\HNOZbM\HTUQLZbMTHWUOJc[HZbMZHc[HOWHZMNOLMPGQWHL[GHZXMsUHMgQOTGNWTQGMZUN__MOQTMRHMGHc[JGHLMTQM
PGQIJLHMPGQ]HZZJQON_MZHGIJWHZMJOMIJQ_NTJQOMQ]MNPP_JWNR_HM_NKX

lmnopqop~opMf]MPGQ]HZZJQON_MLHZJdOMZHGIJWHZMQGMWHGTJ]JWNTJQOZMRSMNMLHZJdOMPGQ]HZZJQON_MGH_NTHLMTQMZSZTH\ZbM\NTHGJN_ZbMQGM
Hc[JP\HOTMNGHMZPHWJ]JWN__SMGHc[JGHLMQ]MTUHMgQOTGNWTQGMRSMTUHMgQOTGNWTMvQW[\HOTZbMTUHM{KOHGMNOLMTUHMVGWUJTHWTMKJ__M
ZPHWJ]SMN__MPHG]QG\NOWHMNOLMLHZJdOMWGJTHGJNMTUNTMZ[WUMZHGIJWHZM\[ZTMZNTJZ]SXMsUHMgQOTGNWTQGMZUN__MRHMHOTJT_HLMTQMGH_SM[PQOM
TUHMNLHc[NWSMNOLMNWW[GNWSMQ]MTUHMPHG]QG\NOWHMNOLMLHZJdOMWGJTHGJNMPGQIJLHLMJOMTUHMgQOTGNWTMvQW[\HOTZXMsUHM
gQOTGNWTQGMZUN__MWN[ZHMZ[WUMZHGIJWHZMQGMWHGTJ]JWNTJQOZMTQMRHMPGQIJLHLMRSMNOMNPPGQPGJNTH_SM_JWHOZHLMLHZJdOMPGQ]HZZJQON_bM
KUQZHMZJdONT[GHMNOLMZHN_MZUN__MNPPHNGMQOMN__MLGNKJOdZbMWN_W[_NTJQOZbMZPHWJ]JWNTJQOZbMWHGTJ]JWNTJQOZbMwUQPMvGNKJOdZbMNOLM
QTUHGMZ[R\JTTN_ZMPGHPNGHLMRSMZ[WUMPGQ]HZZJQON_XMwUQPMvGNKJOdZbMNOLMQTUHGMZ[R\JTTN_ZMGH_NTHLMTQMTUHMtQGubMLHZJdOHLMQGM
WHGTJ]JHLMRSMZ[WUMPGQ]HZZJQON_bMJ]MPGHPNGHLMRSMQTUHGZbMZUN__MRHNGMZ[WUMPGQ]HZZJQON_hZMKGJTTHOMNPPGQIN_MKUHOMZ[R\JTTHLMTQM
TUHMVGWUJTHWTXMsUHM{KOHGMNOLMTUHMVGWUJTHWTMZUN__MRHMHOTJT_HLMTQMGH_SM[PQOMTUHMNLHc[NWSMNOLMNWW[GNWSMQ]MTUHMZHGIJWHZbM
WHGTJ]JWNTJQOZbMNOLMNPPGQIN_ZMPHG]QG\HLMQGMPGQIJLHLMRSMZ[WUMLHZJdOMPGQ]HZZJQON_ZbMPGQIJLHLMTUHM{KOHGMNOLMVGWUJTHWTM
UNIHMZPHWJ]JHLMTQMTUHMgQOTGNWTQGMTUHMPHG]QG\NOWHMNOLMLHZJdOMWGJTHGJNMTUNTMZ[WUMZHGIJWHZM\[ZTMZNTJZ]SXMj[GZ[NOTMTQMTUJZM
wHWTJQOM�X̀zX̀abMTUHMVGWUJTHWTMKJ__MGHIJHKMNOLMNPPGQIHMQGMTNuHMQTUHGMNPPGQPGJNTHMNWTJQOMQOMZ[R\JTTN_ZMQO_SM]QGMTUHM
_J\JTHLMP[GPQZHMQ]MWUHWuJOdM]QGMWQO]QG\NOWHMKJTUMJO]QG\NTJQOMdJIHOMNOLMTUHMLHZJdOMWQOWHPTMHiPGHZZHLMJOMTUHMgQOTGNWTM
vQW[\HOTZX

lmnopqop~oqMf]MTUHMgQOTGNWTMvQW[\HOTZMGHc[JGHMTUHMgQOTGNWTQGhZMLHZJdOMPGQ]HZZJQON_MTQMWHGTJ]SMTUNTMTUHMtQGuMUNZMRHHOM
PHG]QG\HLMJOMNWWQGLNOWHMKJTUMTUHMLHZJdOMWGJTHGJNbMTUHMgQOTGNWTQGMZUN__M][GOJZUMZ[WUMWHGTJ]JWNTJQOZMTQMTUHMgQOZTG[WTJQOM
kNONdHGMNOLMVGWUJTHWTMNTMTUHMTJ\HMNOLMJOMTUHM]QG\MZPHWJ]JHLMRSMTUHMVGWUJTHWTX

lmnopqoppMsUHMVGWUJTHWThZMGHIJHKMQ]MTUHMgQOTGNWTQGhZMZ[R\JTTN_ZMKJ__MRHM_J\JTHLMTQMHiN\JONTJQOMQ]MNOMJOJTJN_MZ[R\JTTN_M
NOLMQOHMGHZ[R\JTTN_XMsUHM{KOHGMJZMHOTJT_HLMTQMQRTNJOMGHJ\R[GZH\HOTM]GQ\MTUHMgQOTGNWTQGM]QGMN\Q[OTZMPNJLMTQMTUHM
VGWUJTHWTM]QGMHIN_[NTJQOMQ]MNLLJTJQON_MGHZ[R\JTTN_ZX

lmnopnm���m��m����
lmnopnopMsUHM{KOHGMZUN__MOQTMRHM_JNR_HMTQMTUHMgQOTGNWTQGbMZ[RWQOTGNWTQGZMQ]MNOSMTJHGbMZ[PP_JHGZbMTUHJGMH\P_QSHHZMQGM
NOSQOHMH_ZHMKJTUMGHZPHWTMTQMTUHMWQOLJTJQOMQ]MTUHMjGQ̂HWTMZJTHXMsUHM{KOHGMZUN__MUNIHMTUHMGJdUTMTQMGH][ZHMNL\JTTNOWHMTQMTUHM
ZJTHMTQMNOSMNdHOTMQGMH\P_QSHHMQ]MTUHMgQOTGNWTQGbMJTZMZ[RWQOTGNWTQGZMQ]MNOSMTJHGbMQGMJTZMZ[PP_JHGZMKUQZHMPGHZHOWHMTUHM
{KOHGMLHH\ZMUQZTJ_HMTQMTUHM{KOHGhZMJOTHGHZTZXMsUHMgQOTGNWTQGMZUN__MWQO]JOHMQPHGNTJQOZMNTMTUHMZJTHMTQMNGHNZMPHG\JTTHLMRSM
NPP_JWNR_HM_NKZbMZTNT[THZbMQGLJONOWHZbMWQLHZbMG[_HZMNOLMGHd[_NTJQOZbMNOLM_NK][_MQGLHGZMQ]MP[R_JWMN[TUQGJTJHZMNOLMTUHM
gQOTGNWTMvQW[\HOTZMNOLMZUN__MOQTM[OGHNZQONR_SMHOW[\RHGMTUHMZJTHMKJTUM\NTHGJN_ZMQGMHc[JP\HOTXMsUHM[ZHMQ]MTUHM
{KOHGhZMNZZHTZMNOLMPGQPHGTSMNGHMHiTGH\H_SM_J\JTHLXMsUHMgQOTGNWTQGMZUN__M][__SMWQ\PGHUHOLMTUHMJOTHOTMQ]MTUHMgQOTGNWTM
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GHIJKLMNOPQLRNSTMTMUPNHPOTNLPSMVPWJTXVTMUPXTKTNSNTHMOPTMIXJVTMUYPZTN[HJNPXTKTNSNTHMYPGT\TOTHMP]P̂QLIT_TISNTHMOPOLINTHMOYP
N[LPQ[SOLVPIHMONRJINTHMPQXSMYPSMVPN[LPOTNLPOS_LǸPSMVPXHUTONTIOPQXSMaObc

defghfgiPj[LPkHMNRSINHRPO[SXXPIHHRVTMSNLPN[LPkHMNRSINHRlOPHQLRSNTHMOPZTN[YPSMVPOLIJRLPN[LPSQQRH\SXPH_YPN[LPkHMONRJINTHMP
mSMSULRPWL_HRLPJOTMUPSM̀PQHRNTHMPH_PN[LPOTNLc

defghfgfPj[LPkHMNRSINHRPO[SXXPQLR_HRKPSMVPO[SXXPLMOJRLPN[SNPSXXP̂JWIHMNRSINHROPSMVPOJQQXTLROPQLR_HRKPSXXPnHRoPTMPSP
KSMMLRPN[SNPQLRKTNOPRLSOHMSWXLPSIILOOPNHPN[LPpRHqLINPOTNLPSMVPNHPSXXPSVqSILMNPQRLKTOLOcPj[LPkHMNRSINHRPO[SXXPMHNYPSMVP
O[SXXPMHNPQLRKTNPSM̀P̂JWIHMNRSINHRPHRPOJQQXTLRPNHYPIHMVJINPN[LPnHRoPTMPSPKSMMLRPN[SNPVTONJRWOPHRPN[SNPIHJXVPWLP
RLSOHMSWX̀PSMNTITQSNLVPNHPVTONJRWPHQLRSNTHMOPSMVPQLROHMOPXHISNLVPTMPHRPHMPQHRNTHMOPH_PN[LPOTNLPMHNPS__LINLVPẀPN[LPnHRocP
j[LPHIIJQTLVPQHRNTHMPH_PSM̀PH_PN[LPrZMLRlOPWJTXVTMUOPO[SXXPSXZS̀OPIHKQX̀PZTN[PN[LPKTMTKJKPRLsJTRLKLMNOPMLILOOSR̀P
NHPKSTMNSTMPSPILRNT_TISNLPH_PHIIJQSMÌc

defghfgtPkHMONRJINTHMPuJXLOPSMVPuLUJXSNTHMOcPj[LP_HXXHZTMUPRJXLOPSMVPRLUJXSNTHMOPO[SXXPWLPHWOLR\LVPSMVPLM_HRILVPẀP
SXXPkHMNRSINHROPTMPIHMMLINTHMPZTN[PSXXPQ[SOLOPH_PN[LPnHRov

gh wMPSIIHRVSMILPZTN[PxLZPyHRoP̂NSNLPXSZYPOKHoTMUPTOPQRH[TWTNLVPSM̀Z[LRLPHMPOI[HHXPQRHQLRǸcPP
zTHXSNHROPZTXXPWLPOJWqLINPNHPSRRLONPSMV{HRP_TMLPH_P|]Y}}}PQLRPHIIJRRLMILcPxHPSXIH[HXTIPWL\LRSULOPHRP
IHMNRHXXLVPOJWONSMILOPSRLPQLRKTNNLVPHMPOI[HHXPQRHQLRǸYPSMVPQLROHMOPJMVLRPN[LPTM_XJLMILPH_PSXIH[HXTIP
WL\LRSULOPHRPIHMNRHXXLVPOJWONSMILOPKS̀PMHNPLMNLRPTMPHRPRLKSTMPHMPOI[HHXPQRHQLRǸc

gi wMPSIIHRVSMILPZTN[PN[LP~MTNLVP̂NSNLOP�JM��RLLP̂I[HHXP�HMLOP�INPH_P]���YPMHP_TRLSRKOPSRLPQLRKTNNLVP
ZTN[TMP]Y}}}P_LLNPH_PSM̀POI[HHXPWJTXVTMUYPZTN[PILRNSTMPXTKTNLVPL�ILQNTHMOPSOPOLNP_HRN[PN[LRLTMcPwMPSVVTNTHMP
NHPOJI[PXTKTNSNTHMOYPMHP_TRLSRKOPO[SXXPWLPWRHJU[NPHMPOI[HHXPQRHQLRǸPZTN[HJNPN[LPrZMLRlOPL�QRLOOPQRTHRP
IHMOLMNc

gf �QQRHQRTSNLPQRHNLINT\LPULSRPa[SRVP[SNOYPOS_LǸPO[HLOYPUHUUXLOYPLNIcbPSRLPNHPWLPZHRMPSOPRLsJTRLVPẀPr̂ ��P
ONSMVSRVOYPN[LPxLZPyHRoP̂NSNLPGLQSRNKLMNPH_P�SWHRYPSMVPQRJVLMNPQRSINTILcP̂[TRNOPSRLPNHPWLPZHRMPSNPSXXP
NTKLOcPxHPO[HRNPQSMNOPSRLPQLRKTNNLVcP

gt �M̀PQLROHMPZ[HPJOLOPTMSQQRHQRTSNLPXSMUJSULYPHRPZ[HPTOPVTORJQNT\LPNHPN[LPOI[HHXPLM\TRHMKLMNYPZTXXPWLP
WSMMLVP_RHKPN[LPOTNLc

c� j[LPkHMNRSINHRlOPQLROHMMLXPO[SXXPMHNPIHM\LROLPZTN[POI[HHXPLKQXH̀LLOYPONJVLMNOPSMVPHRPXHISXPRLOTVLMNOc
g� �XXPQLROHMOPHMPN[LPpRHqLINPOTNLPZTXXPIHKQX̀PZTN[PSXXPRLSOHMSWXLPTMONRJINTHMOPRLUSRVTMUPIHMVJINPSMVP

OS_LǸPZ[TI[PSRLPUT\LMPẀPN[LP�RI[TNLINYPN[LPkHMONRJINTHMPmSMSULRPHRPN[LPrZMLRlOPOI[HHXP
SVKTMTONRSNHROc

g� �XXPIHMONRJINTHMPKSNLRTSXOPO[SXXPWLPONHRLVPTMPSPOS_LPSMVPOLIJRLPKSMMLRcPxHPVLXT\LRTLOPZTXXPWLPSXXHZLVP
VJRTMUPOI[HHXPWJOPVRHQPH__PHRPQTIoPJQP[HJROPSOPVLNLRKTMLVPẀPN[LPrZMLRcP�XXPVLXT\LRTLOPO[SXXPWLP
OI[LVJXLVPSMVPIHHRVTMSNLVPZTN[PN[LPkHMONRJINTHMPmSMSULRPSMVPN[LPrZMLRlOPOLIJRTǸPVLQSRNKLMNcP
~ML�QLINLVPHRPJMIHHRVTMSNLVPVLXT\LRTLOPKS̀PWLPNJRMLVPSZS̀PẀPN[LPrZMLRPHRPN[LPkHMONRJINTHMP
mSMSULRPSNPN[LPVTOIRLNTHMPHRPMLILOOTǸPH_PN[LPrZMLRcPj[LPrZMLRlOPLM_HRILKLMNPH_PN[TOPQRH\TOTHMPO[SXXP
MHNPWLPIHMONRJLVPẀPN[LPkHMNRSINHRPHRP̂JWIHMNRSINHRPSOPN[LPWSOTOP_HRPSPIXSTKPH_PVLXS̀PTMPNTKLPHRP
KHMLNSR̀PVSKSULOPSXXLULVPNHP[S\LPWLLMPTMIJRRLVPSOPSPRLOJXNPH_PRL_JOSXPH_PVLXT\LR̀c

c� ~OLPH_PN[LPL�TONTMUPWJTXVTMUP_SITXTNTLOPVJRTMUPIHMONRJINTHMPTOPQRH[TWTNLVYPOQLIT_TISXX̀PTMIXJVTMUPNHTXLNP
RHHKOYPNLXLQ[HMLOPSMVPZSNLRP_HJMNSTMOcP

c� j[LPkHMNRSINHRlOPOI[LVJXLPO[SXXPSXXHZP_HRPWXSIoHJNPVSNLOPVJRTMUPZ[TI[PMHPMHTÒPnHRoPZTXXPWLPSXXHZLVYP
SOPVLNLRKTMLVPẀPN[LPkHMONRJINTHMPmSMSULRcPj[LPkHMNRSINHRPKS̀PIHMOJXNPN[LPrZMLRlOPOI[HHXPISXLMVSRP
_HRPSXXPNLONPSMVPL�SKTMSNTHMPVSNLOYPWJNPN[LOLPVSNLOPSRLPOJWqLINPNHPI[SMULc

gh� jHPUSTMPSIILOOPNHPN[LPnHRoYPLMNRSMILOPSMVPQSRoTMUPSRLSOPZTXXPWLPVLOTUMSNLVPẀPN[LPrZMLRP_HRPN[LP
kHMNRSINHRlOPJOLcP�M̀P\L[TIXLOPHRPNRJIoOPTMPMHM�VLOTUMSNLVPSRLSOPKS̀PWLPNHZLVPSNPN[LPkHMNRSINHRlOP
L�QLMOLcP�SNLOPO[SXXPSXZS̀OPWLPXHIoLVPJMXLOOPSPZHRoLRPTOPTMPSNNLMVSMILPNHPQRL\LMNPJMSJN[HRT�LVPLMNR̀c

ghh [̂HJXVPTNPWLIHKLPMLILOOSR̀PNHPHWNSTMPSIILOOPNHPN[LPL�TONTMUPWJTXVTMUPVJRTMUPIHMONRJINTHMP[HJROP_HRP
KLSOJRLKLMNOPHRPHN[LRPMHM�VTORJQNT\LPZHRoYPN[LPkHMNRSINHRPO[SXXPWLPLOIHRNLVPẀPN[LPkHMONRJINTHMP
mSMSULRcPP

ghi �XXPQLROHMOPKJONPZLSRPQ[HNHPTVLMNT_TISNTHMPWSVULOPSNPSXXPNTKLOPZ[TXLPZHRoTMUPSNPN[LPOTNLcPwVLMNT_TISNTHMP
WSVULOPKJONPWLPQRH\TVLVPẀPN[LPkHMNRSINHRP_HRPTNOPQLROHMMLXYPTMIXJVTMUPOJWIHMNRSINHROYPIHMOJXNSMNOYP
\TOTNHROPSMVPHN[LROc

ghf xHPSOWLONHOPIHMNSTMTMUPQRHVJINOPSRLPNHPWLPJOLVPSM̀Z[LRLPHMPN[TOPpRHqLINc
ght xHPXLSVPIHMNSTMTMUPQRHVJINOPSRLPNHPWLPJOLVPSM̀Z[LRLPHMPN[TOPpRHqLINc
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GHI JKLMKNOKPQRSTUMKNKPKVOWTSXPNVMPYOZRNTOSKPOUPRYYP[SOWSPRKLMKNOKPLMR\TSXPQRNM\TRYKPR\MPR]RTYRLYMPTSPMRZVP
L̂TY_TSX̀PRS_PKVÔY_PLMPZOSK̂YNM_Pa\TO\PNOPNVMPZOQQMSZMQMSNPOUPRSbPWO\[̀PTSZŶ_TSXPL̂NPSONPYTQTNM_PNOP
_MQOYTNTOSc

GHd eMQOYTNTOSPTKPNOPOZẐ\POSYbPWVMSPNVMPL̂TY_TSXPTKP̂SOZẐaTM_cPêKNPaR\NTNTOSKPRS_PSMXRNT]MPRT\PR\MPNOPLMP
TSKNRYYM_Pa\TO\PNOPZOQQMSZTSXP_MQOYTNTOScPfVMPgOSN\RZNO\PQ̂ KNPOLNRTSPgOSKN\̂ZNTOSPhRSRXM\PRaa\O]RYP
OSP_̂KNPaR\NTNTOSKPRS_PSMXRNT]MPRT\Pa\TO\PNOPZOQQMSZTSXP_MQOYTNTOSPWO\[cPeML\TKPKVRYYPLMP\MQO]M_PLbP
K̂TSXPRSPMSZYOKM_PZV̂NMPO\PKTQTYR\PKMRYM_PKbKNMQc

GHi jRkl\TO\PNOPNVMPZOQQMSZMQMSNPOUPmO\[̀PNVMPgOSN\RZNO\PQ̂ KNPK̂LQTNPZOSKN\̂ZNTOSPaYRSK̀PWVTZVPKVOWP
NVMPYOZRNTOSPOUP_̂KNPaR\NTZYMK̀PMnVR̂KNPoPU\MKVPRT\PURSKPRS_P_MKZ\TLMPTSP_MNRTYPNVMPOaM\RNTOSPa\OZM_̂\MKP
_̂\TSXP_MQOYTNTOSPRS_PZOSKN\̂ZNTOSPWVTZVPQRbPXMSM\RNMP_̂KNc
jLkJYYPMSN\RSZMKPNOPZYRKK\OOQKPKVRYYPLMPKMRYM_PWTNVPRNPYMRKNPpPQTYcPaOYbMNVbYMSMPKVMMNTSXPNOPa\M]MSNP_̂KNP
Z\MRNM_PLbP_MQOYTNTOSPRS_PZOSKN\̂ZNTOSPWO\[PU\OQPMSNM\TSXPNVMPZYRKK\OOQKcPqSN\RSZMKPRS_PMX\MKKPNOPNVMP
WO\[PrOSMPKVRYYPLMPZO]M\M_PWTNVPRPN\TaYMPUYRaPpPQTYcPaOYbMNVbYMSMP_OO\WRbPNOPRYYOWPRZZMKKPNOPNVMPR\MRP
WTNVÔNPNVMP\MYMRKMPOUP_̂KNcPfVMPgOSN\RZNO\PTK̀PR__TNTOSRYYb̀P\MKaOSKTLYMPUO\PRYYP_ML\TKPRS_P_̂KNP
TSUTYN\RNTSXPR_sRZMSNPRS_P̂S_TKN̂\LM_PR\MRKPOUPNVMPL̂TY_TSXc
jZktV̂NP_OWSPRS_PYOZ[PÔNPRYYPMYMZN\TZRYPRS_PuvJgPTSPNVMPWO\[PR\MRcPĝǸPZRàPRS_PKMRYPRYYP_̂ZNPWO\[P
WVM\MPTNPMSNM\KPNVMPWO\[PR\MRPU\OQPRSONVM\PKaRZMcPJYYP_̂ZNPWO\[PRS_PZOS_̂TNPWTNVTSPNVMPKaRZMPKVRYYPLMP
\MQO]M_P_̂\TSXP_MQOYTNTOSPWO\[c
j_kfVMPgOSN\RZNO\PKVRYYPTSKNRYYP_̂KNPa\ONMZNTOSPLR\\TM\KPRS_PaOYbPKVMMNTSXcPfVM\MPKVRYYPLMPSOPO\P
QTSTQ̂ QP_RQRXMPNOPR_sRZMSNPK̂\URZMKcPfVMPgOSN\RZNO\PTKP\MKaOSKTLYMPNOP\MaRT\PRSbP_RQRXMPNOPMnTKNTSXP
K̂\URZMKcP

GHw lRTSNTSXPO\PONVM\PZVMQTZRYPRaaYTZRNTOSKPKVRYYPLMP_OSMPTSPNVMPxWSM\yKPMnTKNTSXPL̂TY_TSXPOSYbPWVMSPTNPTKP
ŜOZẐaTM_cPtNO\RXMPOUPZVMQTZRYKPRS_PaRTSNTSXPKVRYYPLMPÔNKT_MPNVMPxWSM\yKPMnTKNTSXPO\PSMWPKN\̂ZN̂\MK̀P
RS_PKVRYYPUOYYOWPQRŜURZN̂\M\yKPKNO\RXMPX̂T_MYTSMKc

GHz xnbXMSPO\PONVM\PXRKPZOSNRTSM\KPKVRYYPLMPa\OaM\YbPKNO\M_PRS_PKMẐ\M_PaM\PxtuJP\M{̂T\MQMSNK̀PNOPNVMP
KRNTKURZNTOSPOUPNVMPgOSKN\̂ZNTOSPhRSRXM\cP|RTŶ\MPNOP_OPKOPWTYYP\MK̂YNPTSPRP}~��PLRZ[�ZVR\XM̀PaM\P
OZẐ\\MSZMc

��� fVMPgOSN\RZNO\PTKP\MKaOSKTLYMPUO\PZYMRSTSXPTNKPOWSPQRNM\TRYKPRS_P_ML\TKcP|RTŶ\MPNOPQRTSNRTSPRPZYMRSP
WO\[PKTNMP_RTYbPWTYYP\MK̂YNPTSPONVM\KPaM\UO\QTSXPNVMPWO\[PRNPNVMPxWSM\yKP\M{̂MKǸPRS_PNVMPgOSN\RZNO\PWTYYP
LMPLRZ[ZVR\XM_PUO\PNVMPZYMRSTSXPZOKNPaŶKPZOSKN\̂ZNTOSPR_QTSTKN\RNTOSPUMMKcPfVTKPQRbPLMP_OSMPWTNVÔNP
NVMPNbaTZRYP��_RbPSONTZMPNOPNVMPgOSN\RZNO\c

G�H fVMPgOSN\RZNO\PQ̂ KNPKMS_PRP{̂RYTUTM_P\Ma\MKMSNRNT]M̀P[SOWYM_XMRLYMPTSPNVMPl\OsMZNPRS_PR̂NVO\TrM_PNOP
QR[MP_MZTKTOSKPOSPLMVRYUPOUPNVMPgOSN\RZNO\̀PNOPM]M\bPl\OsMZNPQMMNTSXc

G�� fVMPgOSN\RZNO\PKVRYYPZOOaM\RNMPWTNVPNVMPxWSM\yKPKZVOOYPa\TSZTaRYPRS_PẐKNO_TRYPKNRUU�PVOWM]M\̀PTUPRSbP
R__TNTOSRYPWO\[PTKP\M{̂MKNM_PNVMPgOSN\RZNO\PKVRYYPSONPa\OZMM_P̂SYMKKPW\TNNMSPRaa\O]RYPTKP\MZMT]M_PU\OQP
NVMPxWSM\cPfVMPgOSN\RZNO\PWTYYPSONPLMPZOQaMSKRNM_PUO\PRSbPR__TNTOSRYPWO\[PaM\UO\QM_PWTNVÔNPNVMP
xWSM\yKPa\TO\PW\TNNMSPRaa\O]RYc

G�� eMYT]M\TMKPKMSNPNOPNVMPl\OsMZNPKTNMPWTYYPSONPLMPKTXSM_PUO\PO\P̂SYOR_M_PLbPNVMPxWSM\cPfVMbPWTYYPLMP_T\MZNM_P
NOPNVMPZOSKN\̂ZNTOSPKTNMPRS_PTUPSOPMQaYObMMPTKPOSPKTNM̀PNVMP_MYT]M\bPWTYYPLMP\MsMZNM_̀PRNPNVMPgOSN\RZNO\yKP
MnaMSKMc

G�� fVMP�MSM\RYPgOSKN\̂ZNTOSPgOSN\RZNO\PKVRYYPLMP\MKaOSKTLYMPUO\PQRSRXTSXP_̂KNPRS_P_T\NcPxSPNVMPMnNM\TO\̀P
KTNMPKVRYYPLMPWRNM\M_P_OWSPU\M{̂MSNYbPNOPa\M]MSNP_̂KNPZYÔ_KPU\OQP\TKTSXcPtN\MMNKPKVRYYPLMPQRTSNRTSM_P
ZYMRSPaM\PNVMPgOSKN\̂ZNTOSPhRSRXM\yKP\M{̂MKNc

G�I JYYPVONPNR\P\OOUTSXPKVRYYPLMPTSKNRYYM_PRUNM\PKZVOOYPVÔ\KPO\POSPWMM[MS_K�VOYT_RbKPOSYbcP�MNNYMKPKVRYYPSONP
LMPYTNP̂SNTYPRYYPKN̂_MSNKPVR]MPYMUNPNVMPxWSM\yKPL̂TY_TSXc

G�d fVMPgOSN\RZNO\PKVRYYPK̂LQTNPRPWMM[YbPWO\[PKZVM_̂YMPTS_TZRNTSXPWO\[_RbK̀PWO\[PVÔ\KPRS_PQRSaOWM\P
RYYOZRNTOSc

G�i �OPKNO\RXMPOUPQRNM\TRYKPWTYYPLMPaM\QTNNM_PWTNVTSPNVMPxWSM\yKPL̂TY_TSXKPRNPRSbPNTQMP_̂\TSXPZOSKN\̂ZNTOScP
fVMPgOSN\RZNO\PQ̂ KNPa\O]T_MPMnNM\TO\PKNO\RXMPZOSNRTSM\KPWVMSP\M{̂T\M_cPfVMPgOSN\RZNO\PKVRYYPLMP
\MKaOSKTLYMPUO\PKMẐ\TSXPRaa\Oa\TRNMPKaRZMPUO\PTNKPQRNM\TRYPWTNVPNVMPgOSKN\̂ZNTOSPhRSRXM\Pa\TO\PNOP
_MYT]M\bcP|TSRYPYOZRNTOSPOUPKNO\RXMPZOSNRTSM\KPKVRYYPLMP_MNM\QTSM_PLbPNVMPxWSM\PRS_�O\PgOSKN\̂ZNTOSP
hRSRXM\cP�UPTSK̂UUTZTMSNPKaRZMPTKPR]RTYRLYMPOSPNVMPKTNM̀PNVMPgOSN\RZNO\PKVRYYPa\O]T_MPYOZRYPOUU�KTNMPKNO\RXM̀P
KNO\RXMPZOSNRTSM\K̀PMNZcPRNPTNKPOWSPZOKNPRS_PMnaMSKMcPtVÔY_PRSbPOUPNVMPQRNM\TRYPKNO\M_POS�KTNMPOLKN\̂ZNP
NVMPa\OX\MKKPOUPRSbPaO\NTOSPOUPNVMPmO\[PO\PNVMPl\OsMZǸPNVTKPQRNM\TRYPKVRYYPLMP\MQO]M_PLbPNVMPgOSN\RZNO\P
WTNVÔNP\MTQL̂\KMQMSNPOUPZOKǸPU\OQPaYRZMPNOPaYRZMPO\PU\OQPNVMPa\MQTKMK̀PRKPNVMPgOSKN\̂ZNTOSPhRSRXM\P
QRbP_T\MZNcP
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GHI JKLMNLOLPQRMSTOUVPWXVYTOMSTOVPQXVTPMUKQRRMZLMPLU[TOUYZRLM\TPM]QYOVQYOYÔMQRRMQ[[PT[PYQVLMUYVLMUQ\LV_M
UŶOQ̂L̀

GHa JKLMSTOVPQXVTPMUKQRRMZLMPLU[TOUYZRLM\TPM[PTVLXVYÔMVKLMbcOLPdUM[PT[LPV_̀MeRRMLfYUVYÔMUKPWZUgMVPLLUgM
RQcOM\YfVWPLUgMUXWR[VWPLUMQOhM]YUXLRRQOLTWUMLiWY[]LOVMUKQRRMZLM[PTVLXVLhMQVMQRRMVY]LÙMeO_MPL]TjQRUMTPM
PLRTXQVYTOMT\MUQYhMTZkLXVUgMY\MQRRTcLhMUKQRRMZLMQUMhYPLXVLhMZ_MVKLMbcOLPMYOMcPYVYÔ M̀M

Glm JKLMNLOLPQRMSTOUVPWXVYTOMSTOVPQXVTPMUKQRRM[PTjYhLMQOhMULPjYXLM[TPVQZRLMRQjQVTPYLUM\TPMVKLMhWPQVYTOMT\M
XTOUVPWXVYTOMQUM[PTjYhLhMYOMVKLMSTOVPQXVMnTXW]LOVÙMoQjQVTPYLUMUKQRRMZLMULPjYXLhMZ_MVKLMNLOLPQRM
STOUVPWXVYTOMSTOVPQXVTPMTOMQMPL̂WRQPMZQUYUMVTM]QYOVQYOMUQOYVQP_MXTOhYVYTOÙ

Glp JKLMNLOLPQRMSTOUVPWXVYTOMSTOVPQXVTPMUKQRRM[PTVLXVMQRRMLfYUVYÔMPTT\UMhWPYÔMXTOUVPWXVYTOMQOhMUKQRRMZLM
PLU[TOUYZRLM\TPMQO_MhQ]Q̂LMVTMPTT\UMhWPYÔMXTOUVPWXVYTÒMJKLMNLOLPQRMSTOUVPWXVYTOMSTOVPQXVTPMUKQRRM
]QqLMQRRMPL[QYPUMVTMQO_MhQ]Q̂LhMQPLQUgMQUMPLiWYPLhMZ_MVKLM]QOW\QXVWPLPMT\MVKLMPTT\MU_UVL]̀

GlH JKLMNLOLPQRMSTOUVPWXVYTOMSTOVPQXVTPMUKQRRMZLMPLU[TOUYZRLM\TPM[PTjYhYÔMcLQVKLPr[PTT\M[PTVLXVYTOMTjLPM
QRRMPTŴKMT[LOYÔUgMYOXRWhYÔMcYOhTcÙ

Gll JKLMSTOVPQXVTPMUKQRRMZLMPLU[TOUYZRLM\TPMXTOhWXVYÔM[PLrXTOUVPWXVYTOMcQRqrVKPTŴKUMQOhMjYhLTVQ[YÔM
LfYUVYÔMXTOhYVYTOÙMJKLMSTOVPQXVTPMUKQRRMUXKLhWRLMQMPL[PLULOVQVYjLMT\MZTVKMVKLMbcOLPMQOhMVKLM
STOUVPWXVYTOMsQOQ̂LPMVTMZLM[PLULOVMQVMVKYUMVQ[YÔ M̀tOMVKLMQZULOXLMT\MVKYUMPLXTPhgMVKLMSTOVPQXVTPMUKQRRMZLM
PLU[TOUYZRLM\TPM[Q_YÔMVKLMXTUVUMQUUTXYQVLhMcYVKMQO_MQOhMQRRMPL[QYPUMYOMQOMQPLQMcKLPLMVKLMSTOVPQXVTPMYUM
cTPqYÔMTPMKQUMcTPqLhgMQUM]Q_MZLMhLL]LhMOLXLUUQP_MZ_MVKLMbcOLPMTPMVKLMSTOUVPWXVYTOMsQOQ̂LP̀

l̀u sQOW\QXVWPLPUMsQVLPYQRMvQ\LV_MnQVQMvKLLVUMwsvnvxMUKQRRMZLMQjQYRQZRLMQVMVKLMUYVLM\TPMQRRM[PThWXVUMWULhM
YOMVKLMyPTkLXV̀

Glz {TMcLQ[TOUMQPLM[LP]YVVLhMTOMVKLMbcOLPdUM[PT[LPV_MZ_MRQc̀M
Gl| {LYVKLPMVKLMSTOVPQXVTPMOTPMQO_M[LPUTOMTOMYVUMZLKQR\MUKQRRgMYOMQO_M]QOOLPgMLÔQ̂LMYOMhYUXPY]YOQVYTOgM

YOVY]YhQVYTOMTPMKQPQUU]LOVMT\MQO_M[LPUTOMTOMVKLMyPTkLXVMUYVL̀
Gl}MyPT[LPMQVVYPLMYUMPLiWYPLhM\TPM[LPUTOQRMUQ\LV_MQOhMXRTVKYÔM]WUVMOTVMULfWQRR_MLf[RYXYVMTPMXTOVQYOM]LUUQ̂LUM

T\MQMjWR̂QPMOQVWPLgMhYUPLU[LXV\WRMT\MLVKOYXMTPMPLRŶYTWUM̂PTW[UMTPMQO_M̂PTW[MXTjLPLhMWOhLPMVKLMnŶOYV_M
\TPMeRRMvVWhLOVUMeXVgMTPMcKYXKM[PT]TVLMVKLMWULMT\MVTZQXXTgMQRXTKTRMTPMhPŴÙM

GlIMbOR_M]QVLPYQRUMQOhMLiWY[]LOVMVKQVMQPLMVTMZLMWULhMhYPLXVR_MYOMVKLM~TPqMUKQRRMZLMZPTŴKVMVTMQOhMUVTPLhMTOM
VKLMyPTkLXVMUYVLMZ_MVKLMSTOVPQXVTP̀Me\VLPMLiWY[]LOVMYUMOTMRTÔLPMPLiWYPLhM\TPMVKLM~TPqgMYVMUKQRRMZLM
[PT][VR_MPL]TjLhM\PT]MVKLMyPTkLXVMUYVL̀MyPTVLXVYTOMT\MXTOUVPWXVYTOM]QVLPYQRUMQOhMLiWY[]LOVMUVTPLhMQVM
VKLMyPTkLXVMUYVLM\PT]McLQVKLPgMVKL\VgMhQ]Q̂LgMQOhMQRRMTVKLPMQhjLPUYV_MYUMUTRLR_MVKLMPLU[TOUYZYRYV_MT\MVKLM
STOVPQXVTP̀

GlaMJKLMSTOVPQXVTPMcYRRMLOUWPLMVKQVMVKLM~TPqgMQVMQRRMVY]LUgMYUM[LP\TP]LhMYOMQM]QOOLPMVKQVMQ\\TPhUMPLQUTOQZRLM
QXXLUUgMZTVKMjLKYXWRQPMQOhM[LhLUVPYQOgMVTMVKLMUYVLMT\MVKLM~TPqMQOhMQRRMQhkQXLOVMQPLQÙMJKLM~TPqMcYRRMZLM
[LP\TP]LhMYOMUWXKMQM]QOOLPMVKQVM[WZRYXMQPLQUMQhkQXLOVMVTMVKLMUYVLMT\MVKLM~TPqMcYRRMZLM\PLLM\PT]MQRRM
hLZPYUgMZWYRhYÔM]QVLPYQRUMQOhMLiWY[]LOVMRYqLR_MVTMXQWULMKQ�QPhTWUMXTOhYVYTOÙM~YVKTWVMRY]YVQVYTOMT\M
QO_MTVKLPM[PTjYUYTOMT\MVKLMSTOVPQXVMnTXW]LOVUgMVKLMSTOVPQXVTPMcYRRMWULMYVUMZLUVML\\TPVUMVTM]YOY]Y�LMQO_M
YOVLP\LPLOXLMcYVKMVKLMTXXW[QOX_MTPMZLOL\YXYQRMWULMT\Mw�xMQO_MQPLQUMQOhMZWYRhYÔUMQhkQXLOVMVTMVKLMUYVLMT\M
VKLM~TPq�MTPMw�xMVKLMbcOLPdUMZWYRhYÔMYOMVKLMLjLOVMT\M[QPVYQRMTXXW[QOX_gMQUM]TPLMU[LXY\YXQRR_MhLUXPYZLhM
YOMvLXVYTOM�̀�̀

Gum JKLMSTOVPQXVTPMYUMPLiWYPLhMVTM[PTVLXVMYVUMTcOM~TPqMQOhMcTPqMQPLQUgM[PLXTOUVPWXVYTOgMhWPYÔM
XTOUVPWXVYTOMQOhM[TUVMXTOUVPWXVYTÒ

Gup nWPYÔMLfVLPYTPMPLOTjQVYTOMcTPqgMTjLPKLQhM[PTVLXVYTOMUKQRRMZLM[PTjYhLhM\TPMQO_MUYhLcQRqUMTPMQPLQUM
Y]]LhYQVLR_MZLOLQVKMVKLMcTPqMUYVLMTPMUWXKMQPLQUMUKQRRMZLM\LOXLhMT\\MQOhM[PTjYhLhMcYVKMcQPOYÔMUŶOUMVTM
[PLjLOVMLOVP_̀

GuH JKLMSTOVPQXVTPMUKQRRMLfLPVMWV]TUVMXQPLMQOhMhYRŶLOXLMcKLOMcTPqYÔMYOMTPMOLQPMQO_MLfYUVYÔMZWYRhYÔUMTPM
UYVLMcTPq̀MJKLMQZULOXLMT\M[PTVLXVYTOMQPTWOhMUWXKMYVL]UMUKQRRMOTVMLfXWULMVKLMSTOVPQXVTPM\PT]MYVUMRYQZYRYV_M
VTM[PTjYhLM[PTVLXVYTÒMeO_MhQ]Q̂LMVTMLfYUVYÔMZWYRhYÔUgMUYVLcTPqMTPM\QXYRYVYLUMhWLMVTMVKLMQXVYTOUMTPM
YOQXVYTOUMT\MVKLMSTOVPQXVTPMUKQRRMZLMPL[QYPLhMZ_MQOhMXKQP̂LhMVTMVKLMSTOVPQXVTP̀

Gul JKLMSTOVPQXVTPMUKQRRMZLMPLU[TOUYZRLM\TPMVKLMPL]TjQRMQOhMPL[RQXL]LOVMT\MLfYUVYÔMXLYRYÔMVYRLUMQOhM̂PYhMYOM
QPLQUMT\MVKLMLfYUVYÔMZWYRhYÔMcKLPLMYVUM~TPqMYUMPLiWYPLhMQOhMOLcMXLYRYÔUMQPLMOTVMUXKLhWRLhM\TPM
YOUVQRRQVYTÒMtOMVKLMLjLOVMVKQVMVKLMLfYUVYÔMXLYRYÔUMQPLMhQ]Q̂LhMQOhMXQOOTVMZLMPL[RQXLhMVTMVKLM
UQVYU\QXVYTOMT\MVKLMbcOLPgMVKLMPLU[TOUYZRLMXTOVPQXVTPMUKQRRMZLMRYQZRLM\TPMVKLMXTUVUMT\MPL[RQXYÔMYOMqYOhgM
VKLMLfYUVYÔMXLYRYÔUMcYVKMOLcMVYRLMQOhM̂PYh̀

Guu JKLMNLOLPQRMSTOUVPWXVYTOMSTOVPQXVTPMUKQRRM[PTjYhLMOLXLUUQP_MQOhMPLiWYPLhMULXWPYV_M]LQUWPLUMVTM
QhLiWQVLR_MUQ\L̂WQPhMVKLMXTOUVPWXVYTOMUYVLM\PT]MjQOhQRYU]MQOhMYOVPWUYTOMT\MWOQWVKTPY�LhM[LPUTOÙMJKLM
NLOLPQRMSTOUVPWXVYTOMSTOVPQXVTPMUKQRRMUWZ]YVMYVUM]LQOUMQOhM]LVKThUMT\MULXWPYV_MVTMVKLMSTOUVPWXVYTOM
sQOQ̂LPM\TPMPLjYLcMQOhMXT]]LOV̀MJKLMyPTkLXVMUYVLM]WUVMZLMULXWPLhM��MKTWPUMQMhQ_gM�MhQ_UMQMcLLqM
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GHIJKLGHMNOPJGLQRSTNUOVNWVHVXQJNYPHSZXKIZGPHNYPHZXQIZPX[SN\QGJKXVNZPNSVIKXVNZOVNSGZVNQSNXV]KGXVLN̂RNZOGSN
_QXQMXQ_OǸGJJNXVSKJZNGHNZOVNà HVXNVHMQMGHMNZOVNSVXbGIVSNP\NSKIONHVIVSSQXRN_VXSPHHVJNSPNQSNZPN_XPbGLVN
SKIONSVIKXGZRTNcPNHPZGIVǸGJJN̂VNMGbVHNZOVNWVHVXQJNYPHSZXKIZGPHNYPHZXQIZPXNP\NZOVNà HVX[SNGHZVHZGPHNZPN
VHMQMVNSKIONSVIKXGZRNSVXbGIVSNQHLNQJJNIPSZSNQHLNVd_VHSVSNQSSPIGQZVLǸGZONZOVNà HVX[SNSVIKXGZRNP\NZOVN
SGZVNGHNZOGSNXVMQXLǸGJJN̂VN̂QIeNIOQXMVLNZPNZOVNWVHVXQJNYPHSZXKIZGPHNYPHZXQIZPXTNfOGJVNZOVNà HVXNgQRN
OQbVNSVIKXGZRNMKQXLSN_QZXPJJGHMNZOVN_XPhVIZNQXVQSiNZOVN\KHIZGPHNP\NSKIONSVIKXGZRNMKQXLSNGSNHPZN\PXNZOVN
_KX_PSVNP\NS_VIG\GIQJJRNMKQXLGHMNZOVNYPHZXQIZPX[SN_XP_VXZRNPXNP_VXQZGPHSNP\ǸPXeT

jkl UOVNYPHZXQIZPXNQHLNQHRNVHZGZRN\PXǸOGIONZOVNYPHZXQIZPXNGSNXVS_PHSĜJVNSOQJJNHPZNVXVIZNQHRNSGMHNPHNZOVN
mXPhVIZNSGZVǸGZOPKZNZOVǸXGZZVHNIPHSVHZNP\NZOVNà HVXiǸOGIONgQRN̂VǸGZOOVJLNGHNZOVNSPJVNLGSIXVZGPHNP\N
ZOVNà HVXT

jkn fGZOPKZNJGgGZQZGPHNP\NQHRNPZOVXN_XPbGSGPHNP\NZOVNYPHZXQIZNoPIKgVHZSiNZOVNYPHZXQIZPXǸGJJNIPg_JRǸGZON
QJJNXVQSPHQ̂JVNXKJVSNQHLNXVMKJQZGPHSN_XPgKJMQZVLN̂RNZOVNà HVXNPXNYPHSZXKIZGPHNpQHQMVXNGHNIPHHVIZGPHN
G̀ZONZOVNKSVNQHLNPIIK_QHIRNP\NZOVNmXPhVIZNSGZVNQHLNZOVN̂KGJLGHMSiNQSNQgVHLVLN\XPgNZGgVNZPNZGgVN̂RNZOVN
à HVXNPXNZOVNYPHSZXKIZGPHNpQHQMVXT

qrsjtsjluaHJRNgQZVXGQJSNQHLNV]KG_gVHZNZOQZNQXVNZPN̂VNKSVLNLGXVIZJRNGHNZOVNfPXeNSOQJJN̂VN̂XPKMOZNZPNQHLNSZPXVLNPHNZOVN
mXPhVIZNSGZVN̂RNZOVNYPHZXQIZPXTNv\ZVXNV]KG_gVHZNGSNHPNJPHMVXNXV]KGXVLN\PXNZOVNfPXeiNGZNSOQJJN̂VN_XPg_ZJRNXVgPbVLN\XPgN
ZOVNmXPhVIZNSGZVTNmXPZVIZGPHNP\NIPHSZXKIZGPHNgQZVXGQJSNQHLNV]KG_gVHZNSZPXVLNQZNZOVNmXPhVIZNSGZVN\XPgǸVQZOVXiNZOV\ZiN
LQgQMViNQHLNQJJNPZOVXNQLbVXSGZRNGSNSPJVJRNZOVNXVS_PHSĜGJGZRNP\NZOVNYPHZXQIZPXT

qrsjtsjnNUOVNYPHZXQIZPXNSOQJJNVHSKXVNZOQZNZOVNfPXeiNQZNQJJNZGgVSiNGSN_VX\PXgVLNGHNQNgQHHVXNZOQZNQ\\PXLSNXVQSPHQ̂JVN
QIIVSSiN̂PZONbVOGIKJQXNQHLN_VLVSZXGQHiNZPNZOVNSGZVNP\NZOVNfPXeNQHLNQJJNQLhQIVHZNQXVQSTNUOVNfPXeǸGJJN̂VN_VX\PXgVLNGHN
SKIONQNgQHHVXNZOQZN_K̂JGINQXVQSNQLhQIVHZNZPNZOVNSGZVNP\NZOVNfPXeǸGJJN̂VN\XVVN\XPgNQJJNLV̂XGSiN̂KGJLGHMNgQZVXGQJSNQHLN
V]KG_gVHZNJGeVJRNZPNIQKSVNOQwQXLPKSNIPHLGZGPHSTNfGZOPKZNJGgGZQZGPHNP\NQHRNPZOVXN_XPbGSGPHNP\NZOVNYPHZXQIZNoPIKgVHZSiN
ZOVNYPHZXQIZPXNSOQJJNKSVNGZSN̂VSZNV\\PXZSNZPNgGHGgGwVNQHRNGHZVX\VXVHIVǸGZONZOVNPIIK_QHIRNPXN̂VHV\GIGQJNKSVNP\NxyzNQHRN
QXVQSNQHLN̂KGJLGHMSNQLhQIVHZNZPNZOVNSGZVNP\NZOVNfPXe{NPXNx|zNZOVN̂KGJLGHMNGHNZOVNVbVHZNP\N_QXZGQJNPIIK_QHIRiNQSNgPXVN
S_VIG\GIQJJRNLVSIXĜVLNGHNmQXQMXQ_ON}T}T

qrsjtsj~NUOVNYPHZXQIZPXNSOQJJNHPZN_VXgGZNQHRǸPXeVXSNZPNKSVNQHRNVdGSZGHMN\QIGJGZGVSNQZNZOVNmXPhVIZNSGZViNGHIJKLGHMǸGZOPKZN
JGgGZQZGPHiNJQbQZPXGVSNQHLNZPGJVZSTNUPNMQGHNQIIVSSNZPNZOVNfPXeiNVHZXQHIVSNQHLN_QXeGHMNQXVQSǸGJJN̂VNLVSGMHQZVLN̂RNZOVN
à HVXN\PXNZOVNYPHZXQIZPX[SNKSVTNfGZOPKZNJGgGZQZGPHNP\NQHRNPZOVXN_XPbGSGPHNP\NZOVNYPHZXQIZNoPIKgVHZSiNZOVNYPHZXQIZPXN
G̀JJNIPg_JRǸGZONQJJNXVQSPHQ̂JVNXKJVSNQHLNXVMKJQZGPHSN_XPgKJMQZVLN̂RNZOVNà HVXNGHNIPHHVIZGPHǸGZONZOVNKSVNQHLN
PIIK_QHIRNP\NZOVNmXPhVIZNSGZVNQHLNZOVNà HVX[SN̂KGJLGHMxSziNQSNQgVHLVLN\XPgNZGgVNZPNZGgVN̂RNZOVNà HVXT

qrsjtsj�NYPHSZXKIZGPHNQXVQSNZOQZNQXVNKHLVXNZOVNIPHZXPJNP\NZOVNYPHZXQIZPXNQHLNZOVXV\PXVNHPZNPIIK_GVLN̂RNZOVNà HVX[SNSZQ\\N
PXNSZKLVHZSNSOQJJN̂VNSV_QXQZVLN\XPgNPIIK_GVLNQXVQSTNmXPbGSGPHSNSOQJJN̂VNgQLVNZPN_XVbVHZNZOVN_QSSQMVNP\NLKSZNQHLN
IPHZQgGHQHZSNGHZPNPIIK_GVLN_QXZSNP\NZOVNà HVX[SN̂KGJLGHMxSzTNmVXGPLGINGHS_VIZGPHNQHLNXV_QGXSNP\NZOVNIPHZQGHgVHZN
Q̂XXGVXSNgKSZN̂VNgQLVNZPN_XVbVHZNVd_PSKXVNZPNLKSZNPXNIPHZQgGHQHZSTNWR_SKgN̂PQXLNgKSZN̂VNKSVLNGHNVdGZǸQRSNPXNPZOVXN
QXVQSNZOQZNXV]KGXVN\GXVNXQZVLNSV_QXQZGPHTN�VQbRNLKZRN_JQSZGINSOVVZGHMNgQRN̂VNKSVLNPHJRN\PXNQNbQ_PXiN\GHVNLKSZNPXNQGXN
GH\GJZXQZGPHN̂QXXGVXiNQHLNSOQJJNHPZN̂VNKSVLNZPNSV_QXQZVNPIIK_GVLNS_QIVSN\XPgNIPHSZXKIZGPHNQXVQSTN

qrsjtsj�NmXGPXNZPNSZQXZGHMNfPXeiNZOVNYPHZXQIZPXNSOQJJNSK̂gGZNQǸXGZZVHNXV_PXZNZPNZOVNà HVXiNYPHSZXKIZGPHNpQHQMVXNQHLN
vXIOGZVIZNGLVHZG\RGHMNVdGSZGHMNLQgQMVNZPNXPQLSiǸQJeSiNJQ̀HSiN̂KGJLGHMSNQHLNPZOVXN_XP_VXZRNZPN̂VNQ\\VIZVLN̂RNZOGSN
YPHZXQIZTN�QGJKXVNZPNSK̂gGZNZOVNXV_PXZNSOQJJNXVHLVXNZOVNYPHZXQIZPXNXVS_PHSĜJVN\PXNVdGSZGHMNLQgQMVTNUOVNYPHZXQIZPXNgQRN
XV]KVSZNQHLNSIOVLKJVNQHNGHS_VIZGPHǸGZONZOVNà HVXiNYPHSZXKIZGPHNpQHQMVXNQHLNvXIOGZVIZN_XGPXNZPNSK̂gGZZQJNP\NZOVN
XV_PXZTNUOVNYPHZXQIZPXNSOQJJNP̂ZQGHNZOVNIPHSVHZNP\NQLhPGHGHMN_XP_VXZRNP̀HVXSNXVMQXLGHMNZVg_PXQXRNVQSVgVHZSNP\NQHRN
PZOVXNgQHHVXNP\N_ORSGIQJNVHIXPQIOgVHZT

qrsjtkr�������r���r��������
qrsjtkjtNUOVNYPHZXQIZPXNSOQJJN̂VNXVS_PHSĜJVN\PXNIKZZGHMiN\GZZGHMiNPXN_QZIOGHMNXV]KGXVLNZPNIPg_JVZVNZOVNfPXeNPXNZPNgQeVN
GZSN_QXZSN\GZNZPMVZOVXN_XP_VXJRTNvJJNQXVQSNXV]KGXGHMNIKZZGHMiN\GZZGHMiNPXN_QZIOGHMNSOQJJN̂VNXVSZPXVLNZPNZOVNIPHLGZGPHNVdGSZGHMN
_XGPXNZPNZOVNIKZZGHMiN\GZZGHMiNPXN_QZIOGHMiNKHJVSSNPZOVX̀GSVNXV]KGXVLN̂RNZOVNYPHZXQIZNoPIKgVHZST

qrsjtkj�NUOVNYPHZXQIZPXNSOQJJNHPZNLQgQMVNPXNVHLQHMVXNQN_PXZGPHNP\NZOVNfPXeNPXN\KJJRNPXN_QXZGQJJRNIPg_JVZVLN
IPHSZXKIZGPHNP\NZOVNà HVXiN�V_QXQZVNYPHZXQIZPXSiNPXNP\NPZOVXNYPHZXQIZPXSN̂RNIKZZGHMiN_QZIOGHMiNPXNPZOVX̀GSVNQJZVXGHMN
SKIONIPHSZXKIZGPHiNPXN̂RNVdIQbQZGPHTNUOVNYPHZXQIZPXNSOQJJNHPZNIKZNPXNPZOVX̀GSVNQJZVXNIPHSZXKIZGPHN̂RNZOVNà HVXiN
�V_QXQZVNYPHZXQIZPXSiNPXN̂RNPZOVXNYPHZXQIZPXSNVdIV_ZǸGZOǸXGZZVHNIPHSVHZNP\NZOVNYPHSZXKIZGPHNpQHQMVXiNà HVXiNQHLN
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GHIJKLMJNOKPLQMORIMLOGKLOKSNTRORMNKPLQMORIMLOGUKPLQGNQMKGJRVVKQLMKWNKHQONRGLQRWVXKYZMJJNV[UK\JNKPLQMORIMLOKGJRVVKQLMK
HQONRGLQRWVXKYZMJJLV[]K̂OL_KMJNKSNTRORMNKPLQMORIMLOG]KLMJNOKPLQMORIMLOG]KLOKMJNK̀YQNO]KZMGKILQGNQMKMLKIHMMZQaKLOK
LMJNOYZGNKRVMNOZQaKMJNKbLOcU

defghigfj\JNKYLO[KkQNYkKHGN[KJNONZQKGJRVVK_NRQKbLOcKYJZIJKJRGKWNNQKLOKZGKMLKWNKZQGMRVVN[KHQ[NOKMJNKMNO_GKL̂KMJNK
PLQMORIMK̂LOKMJZGKlOLmNIMUK\JNKYLO[KkNnZGMZQakKHGN[KJNONZQKGJRVVK_NRQKNnZGMZQaKILQ[ZMZLQGKTONoZLHGKMLKMJNKRYRO[KL̂KRK
PLQMORIMK̂LOKMJZGKlOLmNIMUKpQKLO[NOKMLKNVZ_ZQRMNKIHMMZQaKRQ[KTRMIJZQaKRGK_HIJKRGKTLGGZWVN]KMJNKPLQMORIMLOKGJRVV]K[HOZQaK
MJNKTOLaONGGKL̂KZMGKbLOc]KTOLoZ[NKRQ[KGNMKTOLTNOKGVNNoNG]KZQGNOMG]KRQ[KLMJNOK̂ZnMHONGKRGKONqHZON[K̂LOKZMGKQNYKbLOcKRQ[K
GJRVVKaZoNKTOLTNOKRQ[K[NMRZVN[KZQGMOHIMZLQGKMLKLMJNOGKYJNONKMJNKbLOcK_RXKWNKR̂̂NIMN[KWXKMJNZOKYLOc]KYZMJKR[NqHRMNK
QLMZINKTOZLOKMLKMJNKNONIMZLQKL̂KQNYKbLOcUKPHMMZQaKRQ[KTRMIJZQaKYLOcKRGKONqHZON[KMLKZQGMRVVKQNYKbLOcKLOKON_LoNK
NnZGMZQaKYLOcKGJRVVKWNK[LQNKIRON̂HVVXKRQ[KQNRMVXKYZMJKRGKVZMMVNK[R_RaNKRGKTLGGZWVNUK\JNKPLQMORIMLOKGJRVVKON̂NOKMLKMJNK
STNIẐZIRMZLQGK̂LOKTOLTNOKIHMMZQaKRQ[KTRMIJZQaKONqHZON_NQMGUKrQXKILGMGKIRHGN[KWXK[N̂NIMZoNKLOKZVVsMZ_N[KbLOcKL̂KMJNK
PLQMORIMLOKGJRVVKWNKWLOQNKWXKMJNKPLQMORIMLOUKPHMMZQaKRQ[KTRMIJZQaKL̂KRQXKbLOcKGJRVVKWNK_R[NKZQKGHIJKRK_RQQNOKRGKMLK
QLMKWONRIJKRQXKTOLoZGZLQGKL̂KRQXKaHRORQMXKLOKYROORQMXKLQKNnZGMZQaKYLOcKVN̂MKZQKTVRINKLOKRQXKaHRORQMXKLOKYROORQMXK
ONqHZON[K̂LOKMJNKPLQMORIMLOtGKQNYKbLOcUKlRMIJZQaKL̂KYLOcKGJRVVK_RMIJKNnZGMZQaKR[mRINQMKGHÔRINGKRQ[KTRMIJYLOcKGJRVVK
WNK[ZGaHZGN[KIL_TVNMNVXKMLKJZ[NKRQXKMORINKL̂KTRMIJZQaUKrVVKQNYKbLOcKLQKNnZGMZQaKOLL̂GK_HGMKWNKTOLoZ[N[KWXKRKIL_TRQXK
GTNIZRVZuZQaKZQKTNÔLO_ZQaKMJNKbLOcKRQ[KRTTOLoN[KWXKMJNKNnZGMZQaKOLL̂ZQaK_RMNOZRVK_RQĤRIMHONOUKpMKGJRVVKWNKMJNK
ONGTLQGZWZVZMXKL̂KMJNKPLQMORIMLOKTNÔLO_ZQaKMJNKIHMMZQaKRQ[KTRMIJZQaKMLK_RZQMRZQKRQXKNnZGMZQaKOLL̂ZQaKYROORQMXU

defghigiK̀QVXKMOR[NGKTNOGLQGKGcZVVN[KRQ[KNnTNOZNQIN[KZQKIHMMZQaKRQ[KTRMIJZQaKGJRVVKTNÔLO_KGHIJKYLOcU

defghvewxyz{|{}e~�
defghvghK\JNKPLQMORIMLOKGJRVVKcNNTKMJNKTON_ZGNGKRQ[KGHOOLHQ[ZQaKRONRK̂ONNK̂OL_KRIIH_HVRMZLQKL̂KYRGMNK_RMNOZRVGKRQ[K
OHWWZGJKIRHGN[KWXKLTNORMZLQGKHQ[NOKMJNKPLQMORIMUK̀QKRK[RZVXKWRGZG]KMJNKPLQMORIMLOKGJRVVKIVNRQKMJNKRONRGKZQKYJZIJKZMKJRGK
TNÔLO_N[KYLOcKRQ[KGJRVVKON_LoNKRVVKYRGMN]K_RMNOZRVG]KOHWWZGJ]KZMGKMLLVG]KILQGMOHIMZLQKNqHZT_NQM]K_RIJZQNOXKRQ[K
GHOTVHGK_RMNOZRVGUKrMKIL_TVNMZLQKL̂KMJNKbLOc]KMJNKPLQMORIMLOKGJRVVKON_LoNKYRGMNK_RMNOZRVG]KOHWWZGJ]KMJNKPLQMORIMLOtGK
MLLVG]KILQGMOHIMZLQKNqHZT_NQM]K_RIJZQNOXKRQ[KGHOTVHGK_RMNOZRVGK̂OL_KRQ[KRWLHMKMJNKlOLmNIMUK\JNKPLQMORIMLOKGJRVVK
IL_TVNMNVXKIVNRQKMJNKGZMNKL̂KMJNKbLOc]KON_LoZQaKRQ[K[ZGTLGZQaKL̂KRVVKILQGMOHIMZLQsONVRMN[K[NWOZGKRQ[KOHWWZGJ]KRQ[K
IVNRQZQaKRVVKbLOcsONVRMN[KGMRZQG]KGTLMG]K_ROcG]K[ZOM]K_LOMROKG_NROG]KTVRGMNOKG_NROG]KTRZQMKG_NROG]KIRHVcZQaKG_NROG]KRQ[K
LMJNOK̂LONZaQK_RMNOZRVGK̂OL_KNnTLGN[KGHÔRINGKZQGZ[NKRQ[KLHMGZ[NKMJNK̀YQNOtGKWHZV[ZQaGKRQ[KYZMJZQKMJNKlOLmNIMKVZ_ZMK
VZQNGU

defghvg�Kp̂KMJNKPLQMORIMLOK̂RZVGKMLKIVNRQKHTKRGKTOLoZ[N[KZQKMJNKPLQMORIMK�LIH_NQMG]KMJNK̀YQNO]KLOKPLQGMOHIMZLQK
�RQRaNOKYZMJKMJNK̀YQNOtGKRTTOLoRV]K_RXK[LKGLKRQ[KMJNK̀YQNOKGJRVVKWNKNQMZMVN[KMLKONZ_WHOGN_NQMK̂OL_KMJNKPLQMORIMLOUK
rMKZMGKLTMZLQ]KMJNK̀YQNOK_RXK[N[HIMKMJNKILGMKL̂KIVNRQsHTKTHOGHRQMKMLKMJZGKSNIMZLQK�U��U�K̂OL_KRQXKTRX_NQMGKLMJNOYZGNK
[HNKMLKMJNKPLQMORIMLOKTHOGHRQMKMLKMJZGKPLQMORIMU

defgh�e���y��e��e����
\JNKPLQMORIMLOKGJRVVKTOLoZ[NKMJNK̀YQNO]KPLQGMOHIMZLQK�RQRaNO]KRQ[KrOIJZMNIMKYZMJKRIINGGKMLKMJNKbLOcKZQKTONTRORMZLQK
RQ[KTOLaONGGKYJNONoNOKVLIRMN[UK�N[NORV]KGMRMN]KRQ[KVLIRVKRaNQIZNGKYZMJKmHOZG[ZIMZLQKLoNOKMJNKlOLmNIMKGJRVVKRMKRVVKMZ_NGK
JRoNKRIINGGKMLKMJNKbLOcKYJNONoNOKZMKZGKZQKTONTRORMZLQKLOKTOLaONGGUK\JNKPLQMORIMLOKGJRVVKTOLoZ[NK̂LOKGHIJKRIINGGKGLKMJRMK
GHIJKRaNQIZNGK_RXKTNÔLO_KMJNZOK̂HQIMZLQGUK\JNKPLQMRIMLOKGJRVVKRVGLKRVVLYKRIINGGK̂LOKRVVKONqHZON[KMNGMGKRQ[KZQGTNIMZLQGU

defgh�e���zx�|y��e�z�y{��ez{�ew����|}���
\JNKPLQMORIMLOKGJRVVKTRXKRVVKOLXRVMZNGKRQ[KVZINQGNK̂NNGUK\JNKPLQMORIMLOKGJRVVK[N̂NQ[KGHZMGKLOKIVRZ_GK̂LOKZQ̂OZQaN_NQMKL̂K
ILTXOZaJMGKRQ[KTRMNQMKOZaJMGKRQ[KGJRVVKJLV[KMJNK̀YQNO]KPLQGMOHIMZLQK�RQRaNO]KRQ[KrOIJZMNIMKJRO_VNGGK̂OL_KVLGGKLQK
RIILHQMKMJNONL̂]KWHMKGJRVVKQLMKWNKONGTLQGZWVNK̂LOK[N̂NQGNKLOKVLGGKYJNQKRKTROMZIHVROK[NGZaQ]KTOLINGG]KLOKTOL[HIMKL̂KRK
TROMZIHVROK_RQĤRIMHONOKLOK_RQĤRIMHONOGKZGKONqHZON[KWXKMJNKPLQMORIMK�LIH_NQMG]KLOKYJNONKMJNKILTXOZaJMKoZLVRMZLQGKRONK
ILQMRZQN[KZQK�ORYZQaG]KSTNIẐZIRMZLQG]KLOKLMJNOK[LIH_NQMGKTONTRON[KWXKMJNK̀YQNO]KrOIJZMNIM]KLOKPLQGMOHIMZLQK
�RQRaNOUK�LYNoNO]KẐKRQKZQ̂OZQaN_NQMKL̂KRKILTXOZaJMKLOKTRMNQMKZGK[ZGILoNON[KWX]KLOK_R[NKcQLYQKML]KMJNKPLQMORIMLO]KMJNK
PLQMORIMLOKGJRVVKWNKONGTLQGZWVNK̂LOKMJNKVLGGKHQVNGGKMJNKZQ̂LO_RMZLQKZGKTOL_TMVXK̂HOQZGJN[KMLKMJNKrOIJZMNIMKMJOLHaJKMJNK
PLQGMOHIMZLQK�RQRaNOU

defgh�e�{�y�{|�|�z�|�{
defgh�ghK\LKMJNK̂HVVNGMKNnMNQMKTNO_ZMMN[KWXKVRY]KMJNKPLQMORIMLOKGJRVV]KRQ[KIRHGNKZMGKSHWILQMORIMLOGKML]K[N̂NQ[]KZQ[N_QẐXK
RQ[KJLV[KJRO_VNGGKMJNK̀YQNO]KPLQGMOHIMZLQK�RQRaNO]KrOIJZMNIM]KRQ[KMJNZOKILQGHVMRQMG]KL̂̂ZINOG]K[ZONIMLOG]KWLRO[K
_N_WNOG]KRaNQMGKRQ[KN_TVLXNNGKL̂KRQXKL̂KMJN_K�ILVVNIMZoNVX]KkpQ[N_QZMNNG]kKZQ[ZoZ[HRVVX]KkpQ[N_QZMNNk�K̂OL_KRQ[K
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GHGIJKLMGNNMNOKKPKQMRGSGHPKQMNIGTINILIPKQMGULIOJKQMUGVKPKMOWMGULIOJQMUNGISKQMRPSGJRKQMWIJPKQMXPJGNLIPKQMYVRHSPJLKQMUOKLKM
ZIJUNVRIJHMTVLMJOLMNISILPRMLOMGLLO[JP\K]MWPPKMGJRMP̂XPJKPKMIJUV[[PRMIJMUOJJPULIOJML_P[P̀IL_MGJRMIJML_PMPJWO[UPSPJLMOWM
L_IKMIJRPSJIWIUGLIOJaQMU_G[HPKQMP̂XPJKPKMGJRMRPSGJRKMOWM̀_GLPbP[McIJRMIJMUOJJPULIOJM̀IL_MO[MG[IKIJHMW[OSMO[MOVLMOWMZGaM
GJ\MJPHNIHPJLQM̀INNWVNMO[M̀[OJHWVNMGULMO[MOSIKKIOJM[PKVNLIJHMIJMTORIN\MIJYV[\MZIJUNVRIJHMRPGL_aQMXP[KOJGNMIJYV[\MO[M
X[OXP[L\MRGSGHPMZIJUNVRIJHMNOKKMOWMVKPaMT\ML_PMdOJL[GULO[QMILKMeVTUOJL[GULO[KQMeVXXNIP[KQML_PI[M[PKXPULIbPMOWWIUP[KQM
PSXNO\PPKQMKP[bGJLKQMGHPJLKQMKVXXNIP[KQMIJbILPPKQMKVUUPKKO[KMGJRMGKKIHJKMZUONNPULIbPN\QMfdOJL[GULO[MgG[LIPKQfMGJRM
IJRIbIRVGNN\QMfdOJL[GULO[MgG[L\faQMZTaMXP[WO[SGJUPMOWMO[MWGINV[PMLOMXP[WO[SML_PMhO[cMO[MGJ\MT[PGU_MOWML_IKMdOJL[GULMO[M
IJW[IJHPSPJLMOWMGJ\MXGLPJLM[IH_LMT\MGJ\MdOJL[GULO[MgG[L\QMO[MZUaMGJ\MKLGLVLO[IN\MISXOKPRMNIGTINIL\MWO[MIJYV[\MLOM
PSXNO\PPKMO[MWGINV[PMLOMUOSXN\M̀IL_MGJ\MNG̀KMO[M[PHVNGLIOJKMGWWPULIJHML_PMhO[cQM[PHG[RNPKKMOWM̀_PL_P[MO[MJOLMKVU_M
UNGISQMRGSGHPQMNOKKMO[MP̂XPJKPMIKMUGVKPRMIJMXG[LMT\MGMXG[L\MIJRPSJIWIPRM_P[PVJRP[iMjOL_IJHMUOJLGIJPRM_P[PIJMK_GNNMTPM
UOJKL[VPRMLOMOTNIHGLPML_PMdOJL[GULO[MLOMIJRPSJIW\QMRPWPJRQMGJRM_ONRMGJMkJRPSJILPPM_G[SNPKKMWO[MUNGISKMUGVKPRMKONPN\M
T\ML_PMkJRPSJILPP]KMJPHNIHPJLMGULKMO[MOSIKKIOJKi

l_PMdOJL[GULO[MGH[PPKMLOMIJUNVRPML_PMWONNÒIJHMIJRPSJIL\MX[ObIKIOJMIJMPGU_MGJRMPbP[\MUOJL[GULMILMPJLP[KMIJLOM̀IL_MGM
eVTUOJL[GULO[QMGJRMLOM[PmVI[PML_GLMeVTUOJL[GULO[MLOMIJUNVRPMKVU_MX[ObIKIOJMIJMPGU_MUOJL[GULMILMPJLP[KMIJLOM̀IL_MGJ\MNÒP[M
LIP[MeVTnKVTUOJL[GULO[oMflOML_PMWVNNPKLMP̂LPJLMXP[SILLPRMT\MNG̀QMKVTnUOJL[GULO[MK_GNNMRPWPJRQMIJRPSJIW\MGJRM_ONRM
_G[SNPKKML_PMdOJL[GULO[QMp̀ JP[QMp̀ JP[]KMdOJKVNLGJLKQMdOJKL[VULIOJMqGJGHP[]KMGJRMr[U_ILPUL]KMUOJKVNLGJLKQMGJRMPGU_M
OWML_PI[M[PKXPULIbPM[PX[PKPJLGLIbPKQMTOG[RMSPSTP[KQMPSXNO\PPKQMRI[PULO[KQMOWWIUP[KQMGJRMGHPJLKQMW[OSMGJRMGHGIJKLMGJ\M
GJRMGNNMUNGISKQMKVILKQMGULIOJKQMRGSGHPKQMNOKKPKQMWIJPKQMXPJGNLIPKQMUOKLKQMU_G[HPKMGJRMP̂XPJKPKQMIJUNVRIJHMTVLMJOLMNISILPRM
LOMGLLO[JP\K]MWPPKMGJRML_PMUOKLKMOWMGJ\MX[OUPPRIJHQMG[IKIJHMOVLMOWMO[M[PKVNLIJHMW[OSMGJ\MXP[WO[SGJUPMOWMO[MWGINV[PMLOM
XP[WO[SML_PMhO[cQMGULKMO[MOSIKKIOJKMOWML_PMeVTUOJL[GULO[QMILKMNÒP[nLIP[MeVTnKVTUOJL[GULO[KQMGJRMOL_P[KMWO[M̀_OSML_PM
eVTUOJL[GULO[MIKM[PKXOJKITNPQMX[ObIRPRML_GLMKVU_MUNGISQMRGSGHPQMNOKKMO[MP̂XPJKPMIKMGLL[ITVLGTNPMLOMTORIN\MIJYV[\QM
KIUcJPKKQMRIKPGKPMO[MRPGL_QMO[MPUOJOSIUMNOKKPKMO[MRGSGHPKQMRGSGHPMLOMO[MRPKL[VULIOJMOWMX[OXP[L\QMGJRMWO[M
PJbI[OJSPJLGNMRGSGHPQMO[MLOMIJYV[\MLOMO[MRPKL[VULIOJMOWMLGJHITNPMX[OXP[L\MGJRMJVIKGJUPQMTVLMOJN\MLOML_PMP̂LPJLMUGVKPRM
T\ML_PMGULKMO[MOSIKKIOJKMO[MGMT[PGU_MOWMUOJL[GULMOWML_PMGMeVTUOJL[GULO[QMGMeVTneVTUOJL[GULO[MLOMeVTUOJL[GULO[QMGJRMGJ\M
XP[KOJMO[MPJLIL\MRI[PULN\MO[MIJRI[PULN\MPSXNO\PRMT\ML_PSMO[MGJ\MXP[KOJMO[MPJLIL\MWO[M̀_OKPMGULKML_P\MSG\MTPMNIGTNPQM
[PHG[RNPKKMOWM̀_PL_P[MO[MJOLMKVU_MUNGISQMRGSGHPQMNOKKMO[MP̂XPJKPMIKMUGVKPRMIJMXG[LMT\MGMXG[L\MIJRPSJIWIPRM_P[PVJRP[if

stuvwxvyMkJMUNGISKMGHGIJKLMGJ\MXP[KOJMO[MPJLIL\MIJRPSJIWIPRMVJRP[ML_IKMePULIOJMzi{|MT\MGJMPSXNO\PPMOWML_PMdOJL[GULO[QM
GMeVTUOJL[GULO[QMGJ\OJPMRI[PULN\MO[MIJRI[PULN\MPSXNO\PRMT\ML_PSQMO[MGJ\OJPMWO[M̀_OKPMGULKML_P\MSG\MTPMNIGTNPQML_PM
IJRPSJIWIUGLIOJMOTNIHGLIOJMVJRP[MePULIOJMzi{|i{MK_GNNMJOLMTPMNISILPRMT\MGMNISILGLIOJMOJMGSOVJLMO[ML\XPMOWMRGSGHPKQM
UOSXPJKGLIOJQMO[MTPJPWILKMXG\GTNPMT\MO[MWO[ML_PMdOJL[GULO[MO[MGMeVTUOJL[GULO[MVJRP[M̀O[cP[K]MUOSXPJKGLIOJMGULKQM
RIKGTINIL\MTPJPWILMGULKQMO[MOL_P[MPSXNO\PPMTPJPWILMGULKi

stuvwxvuMl_PMdOJL[GULO[]KMRPWPJKPMGJRMIJRPSJIL\MOTNIHGLIOJKMVJRP[ML_IKMePULIOJMzi{|MK_GNNMKXPUIWIUGNN\MIJUNVRPMGNNM
UNGISKMGJRMYVRHSPJLKML_GLMSG\MTPMSGRPMGHGIJKLML_PMkJRPSJILPPKMVJRP[ML_PM}GTO[M}G̀MOWML_PMeLGLPMOWMjP̀M~O[cQMGJRM
KISING[MNG̀KMOWMOL_P[MKLGLPMO[MHObP[JSPJLGNMTORIPKM_GbIJHMYV[IKRIULIOJ�MGJRMWV[L_P[QMGHGIJKLMUNGISKMGJRMYVRHSPJLKM
G[IKIJHMW[OSMbIONGLIOJMOWMXVTNIUMO[RIJGJUPKMGJRM[PmVI[PSPJLKMOWMHObP[JIJHMP̂PUVLIOJMOWML_PMhO[ciM

stuvwxv�M������t��t������������t������������MlOML_PMWVNNPKLMP̂LPJLMXP[SILLPRMT\MNG̀QML_PMdOJL[GULO[MK_GNNMRPWPJRQM
IJRPSJIW\QMGJRM_ONRM_G[SNPKKML_PMkJRPSJILPPKMW[OSMGJRMGHGIJKLMUNGISKQMRGSGHPKQMNOKKPKQMGJRMP̂XPJKPKMG[IKIJHMOVLMOWM
GJ\MUNGISKMSGRPMGHGIJKLML_PMkJRPSJILPPKMVJRP[ML_PMNG̀KMOWMWPRP[GNQMKLGLPQMO[MOL_P[MHObP[JSPJLGNMTORIPKM_GbIJHM
YV[IKRIULIOJMObP[ML_PMhO[cQMIJUNVRIJHMTVLMJOLMNISILPRMLOMUNGISKMG[IKIJHMW[OSMbIONGLIOJMOWMXVTNIUMO[RIJGJUPKMGJRMOL_P[M
[PmVI[PSPJLKMOWMHObP[JIJHMGVL_O[ILIPKQMRVPMLOML_PMdOJL[GULO[]KMSPL_ORMOWMP̂PUVLIOJMOWML_PMhO[cMO[MISXNPSPJLGLIOJMOWM
GJ\MOWML_PMdOJL[GULO[]KMOL_P[MOTNIHGLIOJKMVJRP[ML_PMdOJL[GULM�OUVSPJLKi

stuvwxv�M�����t���t��������t���������vMlOML_PMWVNNPKLMP̂LPJLMXP[SILLPRMT\MNG̀QML_PMdOJL[GULO[MK_GNNMRPWPJRQMIJRPSJIW\QM
GJRM_ONRM_G[SNPKKML_PMkJRPSJILPPKMW[OSMGJRMGHGIJKLMGJ\MGULIOJKQMNG̀MKVILKQMO[MOL_P[MX[OUPPRIJHKMT[OVH_LMGHGIJKLM
kJRPSJILPPKMGKMGM[PKVNLMOWMNIPJKMO[MKPUV[IL\MIJLP[PKLKMOWMGJ\ML\XPMG[IKIJHMW[OSML_PMhO[cMGJRMWINPRMGHGIJKLML_PMhO[cQML_PM
KILPMOWMGJ\MOWML_PMhO[cQML_PMg[OYPULMKILPMGJRMGJ\MISX[ObPSPJLKML_P[POJQMXG\SPJLKMRVPML_PMdOJL[GULO[QMO[MGJ\MXO[LIOJMOWM
L_PMX[OXP[L\MOWMGJ\MOWML_PMkJRPSJILPPKiM

stuvwxv��������������t��������vMl_PMdOJL[GULO[MK_GNNMRPWPJRQMIJRPSJIW\QMGJRM_ONRM_G[SNPKKML_PMkJRPSJILPPKMW[OSMGJRM
GHGIJKLMGJ\MUNGISMO[MRPSGJRMWO[MXGLPJLMWPPKQM[O\GNLIPKQMO[MOL_P[̀IKPMOJMGUUOVJLMOWMGJ\MIJbPJLIOJQMSGU_IJPQMG[LIUNPQM
X[OUPKKQMUOX\[IH_LQMO[MG[[GJHPSPJLML_GLMSG\MTPMVKPRMT\ML_PMdOJL[GULO[MIJMXP[WO[SIJHML_PMhO[cQMOL_P[ML_GJMGKMLOMGJ\MOWM
L_PMWO[PHOIJHMP̂X[PKKN\MUGNNPRMWO[MIJML_PMdOJL[GULM�OUVSPJLKMLOMTPMKOMVKPRiMkJML_PMPbPJLMOWMGJ\MIJYVJULIOJMO[MNPHGNM
GULIOJM[PHG[RIJHMKVU_MUNGISMO[MRPSGJRML_GLM[PKVNLKMIJMKLOXXIJHML_PMhO[cMIJM̀_ONPMO[MXG[LQML_PMp̀ JP[MK_GNNM_GbPML_PM
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GHIJKLKMLNHGOPKLKJOLQMRKGSPKMGLKMLPJSRIOLKJOLTSRROGLMULVOGUMGTSRPOLMULKJOLWMGXLKMLSYMHNLZ[PJLZKMVVSIO\LS]]LPMZKLSRNL
ÔVORZOLMPPSZHMRONLKJOGO_̀LKML_OL_MGROLZM]O]̀L_̀LKJOLQMRKGSPKMGa

bcdefgehLiJOLQMRKGSPKMGLZJS]]LU[GKJOGLHRNOTRHÙLSRNLJM]NLJSGT]OZZLKJOLjRNOTRHKOOZLUGMTLSRNLSISHRZKLSR̀LPMZKZLSRNL
ÔVORZOZLkHRP][NHRILGOSZMRS_]OLSKKMGRÒZlLUOOZmLHRP[GGONL_̀LSR̀LMULKJOLjRNOTRHKOOZLHRLORUMGPHRILSR̀LMULKJOL
QMRKGSPKMGlZLNOUORZO\LHRNOTRHK̀\LSRNLJM]NLJSGT]OZZLM_]HISKHMRZL[RNOGLKJHZLnOPKHMRLoapqLMGLSZLTS̀LMKJOGrHZOL_OL
VGMYHNONLO]ZOrJOGOLHRLKJOLQMRKGSPKa

bcdefgegLn[_sOPKLKMLnOPKHMRLoapqat\LS]]LM_]HISKHMRZLMULKJOLQMRKGSPKMGL[RNOGLKJHZLnOPKHMRLoapqLKMLNOUORNLKJOLjRNOTRHKOOZL
SGOLM_]HISKHMRZLKMLVGMYHNOLU[]]LNOUORZOZLSKLKJOLZM]OLPMZKLSRNLÔVORZOLMULKJOLQMRKGSPKMG\LGOISGN]OZZLMULSR̀LS]]OIONL
P[]VS_H]HK̀LMRLKJOLVSGKLMULSR̀LjRNOTRHKOOLMGLSR̀L[]KHTSKOLNOKOGTHRSKHMRLMULGO]SKHYOLZJSGOZLMUL]HS_H]HK̀LMULSR̀LjRNOTRHKOOL
MGL]HTHKSKHMRLMULKJOLQMRKGSPKMGlZLHRNOTRHK̀LM_]HISKHMRZLHRL]HIJKLMULZ[PJLNOKOGTHRSKHMRa

bcdefgeuLiMLKJOLÔKORKLSR̀LNOUORZO\LHRNOTRHK̀\LMGLJM]NLJSGT]OZZLM_]HISKHMRZL[RNOGLKJHZLnOPKHMRLoapqLSGOLTSNOLYMHNLMGL
MKJOGrHZOLHTVSHGONL_̀LSR̀L]SrLPMRKGM]]HRILKJOHGLPMRZKG[PKHMRLkHRP][NHRIL_[KLRMKL]HTHKONLKML]SrZL]HTHKHRILZ[PJL
M_]HISKHMRZLKMLKJOLÔKORKLMULKJOLVMGKHMRLMULNSTSIOZLPS[ZONL_̀LSRLHRNOTRHKMGm\LZ[PJLM_]HISKHMRZLZJS]]L_OLNOOTONLKML
PMRUMGTLKMLKJOLIGOSKOZKLGHIJKZLKMLNOUORZOLSRNLHRNOTRHK̀LVOGTHKKONL_̀LZ[PJL]SrLkHRP][NHRIL_[KLRMKL]HTHKONLKMLvOrLwMGXL
nKSKOLxOROGS]Ly_]HISKHMRZLzSrLnOPKHMRL{|o}}apma

bcdefgef~L�]]LVGMYHZHMRZLMULKJHZLnOPKHMRLoapqLZJS]]LZ[GYHYOLKOGTHRSKHMRLMULKJOL�IGOOTORKLMGLUHRS]LPMTV]OKHMRaLvML
M_]HISKHMRZL[RNOGLKJHZLnOPKHMRLoapqLZJS]]L_OLPMRZKG[ONLKMLROISKO\LS_GHNIO\LMGLGON[POLMKJOGLGHIJKZLMGLM_]HISKHMRZLKML
NOUORZOLSRNLHRNOTRHK̀\LHRP][NHRIL_[KLRMKL]HTHKONLKMLPMTTMRL]SrLHRNOTRHK̀\LrJHPJLrM[]NLMKJOGrHZOLÔHZKLSZLKMLSLVSGK̀L
MGLVOGZMRLNOZPGH_ONLHRLKJHZLnOPKHMRLoapqa

bcdefuc��������c��������c���c�����������c����
bcdefuefLiJOL]MPSKHMRLMULÔHZKHRILUOSK[GOZLZJMrRLMRLV]SRZLHZLHRKORNONLUMGLIOROGS]LHRUMGTSKHMRLMR]̀aLiJOLQMRKGSPKMG\L
S]MRO\LHZLGOZVMRZH_]OLUMGLSPP[GSKOLNOKOGTHRSKHMRLMULKJOL]MPSKHMRLMULS]]LZKG[PK[GOZ\LSRNLZJS]]LRMKL_OLORKHK]ONLKMLSR̀LHRPGOSZOL
HRLKJOLQMRKGSPKLn[TLMGLQMRKGSPKLiHTOLN[OLKMLNHUUHP[]KHOZLMGLNHZKSRPOZLORPM[RKOGONLHRLKJOLWMGX\LrJHPJLZJM[]NLJSYOL
_OORLUMGOZOOS_]OLKJOGO_̀a

bcdefue�ciJOL]MPSKHMRZ\LNOVKJZLSRNLNSKSLSZLKML[RNOGIGM[RNLPMRNHKHMRZLJSYOL_OORLM_KSHRONLUGMTLGOPMGNZ\LZ[GUSPOL
HRNHPSKHMRZLSRNLNSKSLU[GRHZJONL_̀LMKJOGZaLjRUMGTSKHMRLU[GRHZJONLHZLZM]O]̀LUMGLKJOLPMRYORHORPOLMULKJOLQMRKGSPKMGLrHKJM[KL
SR̀LrSGGSRK̀\LÔVGOZZONLMGLHTV]HONLSZLKMLHKZLSPP[GSP̀LMGLPMTV]OKOROZZaLiJOLQMRKGSPKMGLZJS]]LTSXOLRMLP]SHTLSISHRZKLKJOL
yrROG\LQMRZKG[PKHMRL�SRSIOGLMGL�GPJHKOPKLrHKJLGOZVOPKLKMLKJOLSPP[GSP̀LMGLPMTV]OKOROZZLMULZ[PJLHRUMGTSKHMRLHULHKLHZL
OGGMROM[Z\LMGLHULKJOLPMRNHKHMRZLUM[RNLSKLKJOLKHTOLMULPMRZKG[PKHMRLSGOLNHUUOGORKLUGMTLKJMZOLSZLHRNHPSKONaL

bcde�~c������������c��������
bcde�~efLiJOLQMRKGSPKMGLZJS]]L_OLZM]O]̀LGOZVMRZH_]OLUMGLKJOLPMRNHKHMRZLrJHPJLNOYO]MVLN[GHRILPMRZKG[PKHMRLSRNLHRLKJOL
OYORKLSR̀LZKG[PK[GOLHZLNHZ]MPSKON\LMYOGLZKGSHRON\LMGLNSTSIONLZMLSZLKMLSUUOPKLHKZL[ZOU[]ROZZ\LKJOLQMRKGSPKMGLZJS]]L_OLZM]O]̀L
GOZVMRZH_]OaLiJOLQMRKGSPKMGLZJS]]\LSKLHKZLMrRLÔVORZO\LKSXOLrJSKOYOGLZKOVZLROPOZZSG̀LKMLZKGORIKJOR\LGO]MPSKO\LMGLGO_[H]NL
KJOLZKG[PK[GOLKMLTOOKLS]]LSVV]HPS_]OLGO�[HGOTORKZa

bcde�~e�LiJOLQMRKGSPKMGLHZLGOZVMRZH_]OLUMGLGOZKMGSKHMRLMGLGOVSHGLMUL[KH]HKHOZ\LVGHYSKOLVGMVOGK̀\L_[H]NHRIZ\LVSYOTORK\L
rS]XrS̀Z\LGMSNZ\LMGLMKJOGLVGMVOGK̀LNSTSIONL_̀LHKZLSPKHYHKHOZL[RNOGLKJHZL�IGOOTORKa

bcde�fc��������c���c������������
bcde�fefL�VMRLn[_ZKSRKHS]LQMTV]OKHMRLMULKJOLWMGX\LKJOLQMRKGSPKMGLZJS]]LMGHORKLSRNLHRZKG[PKLVOGZMRRO]LMULKJOLyrROGL
NOZHIRSKONL_̀LHKLHRLKJOLMVOGSKHMRLSRNLTSHRKORSRPOLMULS]]LO�[HVTORKLU[GRHZJONL_̀LKJOLQMRKGSPKMGLSRNLZJS]]LK[GRLMYOGLS]]L
VOGKHRORKL]HKOGSK[GOLSRNLMVOGSKHMRS]LTSR[S]ZLGO]SKHRILKMLKJOLO�[HVTORKaLiJOLUMGTSKLUMGLMGISRH�HRI\L_HRNHRI\LSRNL
NO]HYOGHRILZ[PJLTSR[S]ZLZJS]]L_OLSZLNOZPGH_ONLHRLKJOLnVOPHUHPSKHMRZa

�������c�ccc���������c���c� �������� �c¡���¢��
bc�efc¢�����£
bc�efefLiJOL�GPJHKOPKLHZLKJOLVOGZMRLMGLORKHK̀LGOKSHRONL_̀LKJOLyrROGLV[GZ[SRKLKMLnOPKHMRL}aoa}LSRNLHNORKHUHONLSZLZ[PJLHRL
KJOL�IGOOTORKa
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FGHIJIJIJKLMNOPQRNQSTKUVWTXYQZWQT[KLYYK\PM]TKYPTQR̂KVWKQORKQPQYRKTORRQKV\KQORK_̀RNP\PNZQPVWTaKRbNR̀QK\VMKQORKcdWRMKZŴK
UVWTQMXNQPVWKeZWZfRMaKZMRKUVWTXYQZWQTKR]̀ YVgR̂KhgKQORKLMNOPQRNQaKZŴKZMRKZfRWQTKV\KQORKLMNOPQRNQKZŴKdPYYK]ZiRK
VhTRMjZQPVWKV\KQORPMKMRT̀RNQPjRKhMZWNORTKV\KQORKkVMilKLYYKNOZWfRTKPWKQORKkVMiK]XTQKhRK̀MVNRTTR̂KQOMVXfOKQORK
LMNOPQRNQlKUVWTXYQZWQTKTOZYYKWVQKVM̂RMKRbQMZKkVMiKVMK]ZiRKNOZWfRTKPWKQORKkVMilK

FGHIJImKnORKUVWTQMXNQPVWKeZWZfRMKPTKQORK̀RMTVWKVMKRWQPQgKMRQZPWR̂KhgKQORKcdWRMK̀XMTXZWQKQVK_RNQPVWKolplpKZŴK
P̂RWQP\PR̂KZTKTXNOKPWKQORKLfMRR]RWQl

FGHIJIqKnORKLMNOPQRNQKPTKQORKPWQRM̀MRQRMKV\KQORKQRNOWPNZYKMRrXPMR]RWQTKV\KQORKsMZdPWfTKZŴK_̀RNP\PNZQPVWTKdPQOKMRfZM̂KQVK
rXRTQPVWTKQORKUVWQMZNQVMK]ZgKOZjRKNVWNRMWPWfKPQTKVhYPfZQPVWTKXŴRMKRPQORMlKnORKLMNOPQRNQKTOZYYKMRŴRMKTXNOK
PWQRM̀MRQZQPVWTKdPQOKTXNOK̀MV]̀ QWRTTKZTKWRNRTTZMgKQVK]ZPWQZPWK̀MVfMRTTKV\KQORKkVMil

FGHImGtuvwxwyz{|zw}xG}~Gz��G�}xz{|�z
FGHImIJKnORKUVWTQMXNQPVWKeZWZfRMKZŴKLMNOPQRNQKdPYYK̀MVjP̂RKẐ]PWPTQMZQPVWKV\KQORKUVWQMZNQKZTK̂RTNMPhR̂KPWKQORK
UVWQMZNQKsVNX]RWQTKZŴKdPYYKhRKQORKcdWRMSTKMR̀MRTRWQZQPjRTK̂XMPWfKNVWTQMXNQPVWKXWQPYKQORK̂ZQRKQORKLMNOPQRNQKPTTXRTKQORK
\PWZYKURMQP\PNZQRK\VMK�Zg]RWQKZŴK̂XMPWfKQORKNVMMRNQPVWK̀RMPV̂K̂RTNMPhR̂KPWKLMQPNYRK�olKnORKUVWTQMXNQPVWKeZWZfRMKZŴK
LMNOPQRNQKOZjRKQORKZXQOVMPQgKQVKZNQKVWKhROZY\KV\KQORKcdWRMKVWYgKQVKQORKRbQRWQK̀MVjP̂R̂KPWKQORKUVWQMZNQKsVNX]RWQTl

FGHImImKnORKLMNOPQRNQKdPYYKjPTPQKQORKTPQRKZQKPWQRMjZYTKZ̀ M̀V̀MPZQRKQVKQORKTQZfRKV\KNVWTQMXNQPVWaKVMKZTKVQORMdPTRKZfMRR̂KdPQOK
QORKcdWRMaKQVKhRNV]RKfRWRMZYYgK\Z]PYPZMKdPQOKQORK̀MVfMRTTKZŴKrXZYPQgKV\KQORK̀VMQPVWKV\KQORKkVMiKNV]̀ YRQR̂aKZŴKQVK
R̂QRM]PWRKPWKfRWRMZYKP\KQORKkVMiKVhTRMjR̂KPTKhRPWfK̀RM\VM]R̂KPWKZK]ZWWRMKPŴPNZQPWfKQOZQKQORKkVMiaKdORWK\XYYgK
NV]̀ YRQR̂aKdPYYKhRKPWKZNNVM̂ZWNRKdPQOKQORKUVWQMZNQKsVNX]RWQTlK�VdRjRMaKQORKLMNOPQRNQKdPYYKWVQKhRKMRrXPMR̂KQVK]ZiRK
RbOZXTQPjRKVMKNVWQPWXVXTKVW�TPQRKPWT̀RNQPVWTKQVKNORNiKQORKrXZYPQgKVMKrXZWQPQgKV\KQORKkVMilKcWKQORKhZTPTKV\KQORKTPQRKjPTPQTaK
QORKLMNOPQRNQKdPYYKiRR̀KQORKcdWRMKZŴKQORKUVWTQMXNQPVWKeZWZfRMKMRZTVWZhYgKPW\VM]R̂KZhVXQKQORK̀MVfMRTTKZŴKrXZYPQgK
V\KQORK̀VMQPVWKV\KQORKkVMiKNV]̀ YRQR̂aKZŴK̀MV]̀ QYgKMR̀VMQKQVKQORKcdWRMKZŴKUVWTQMXNQPVWKeZWZfRMKiWVdWK̂RjPZQPVWTK
\MV]KQORKUVWQMZNQKsVNX]RWQTKZŴK̂R\RNQTKZŴK̂R\PNPRWNPRTKVhTRMjR̂KPWKQORKkVMil

FGHImIqKnORKUVWTQMXNQPVWKeZWZfRMKTOZYYK̀MVjP̂RKVWRKVMK]VMRKMR̀MRTRWQZQPjRTKdOVKTOZYYKhRKPWKZQQRŴZWNRKZQKQORK�MV�RNQKTPQRK
dORWRjRMKQORKkVMiKPTKhRPWfK̀RM\VM]R̂lGnORKUVWTQMXNQPVWKeZWZfRMKdPYYK̂RQRM]PWRKPWKfRWRMZYKP\KQORKkVMiKVhTRMjR̂KPTK
hRPWfK̀RM\VM]R̂KPWKZNNVM̂ZWNRKdPQOKQORKUVWQMZNQKsVNX]RWQTaKdPYYKiRR̀KQORKcdWRMKZŴKLMNOPQRNQKMRZTVWZhYgKPW\VM]R̂KV\K
QORK̀MVfMRTTKV\KQORKkVMiaKZŴKdPYYK̀MV]̀ QYgKMR̀VMQKQVKQORKcdWRMKZŴKLMNOPQRNQKiWVdWK̂RjPZQPVWTK\MV]KQORKUVWQMZNQK
sVNX]RWQTKZŴKQORK]VTQKMRNRWQK�MV�RNQKTNOR̂XYRaKZŴK̂R\RNQTKZŴK̂R\PNPRWNPRTKVhTRMjR̂KPWKQORKkVMil

FGHImIHKnORKUVWTQMXNQPVWKeZWZfRMKdPYYKTNOR̂XYRKZŴKNVVM̂PWZQRKQORKZNQPjPQPRTKV\KQORKUVWQMZNQVMKZŴKVQORMKeXYQP̀YRK
�MP]RKUVWQMZNQVMTKPWKZNNVM̂ZWNRKdPQOKQORKYZQRTQKZ̀ M̀VjR̂K�MV�RNQK_NOR̂XYRlKnORKUVWQMZNQVMKTOZYYK̀ZMQPNP̀ZQRKdPQOKVQORMK
UVWQMZNQVMTKZŴKQORKUVWTQMXNQPVWKeZWZfRMaKQORKLMNOPQRNQKZŴKcdWRMKPWKMRjPRdPWfKQORPMKNVWTQMXNQPVWKTNOR̂XYRTKdORWK
P̂MRNQR̂KQVK̂VKTVlKnORKUVWQMZNQVMKTOZYYK]ZiRKZWgKMRjPTPVWTKQVKQORKNVWTQMXNQPVWKTNOR̂XYRK̂RR]R̂KWRNRTTZMgKhgKQORK
cdWRMKVMKUVWTQMXNQPVWKeZWZfRMlKnORKZ̀ M̀VjR̂KNVWTQMXNQPVWKTNOR̂XYRTKTOZYYKhRKPWQRfMZQR̂KPWQVKQORK�MV�RNQK_NOR̂XYRK
ZŴKNVWTQPQXQRKQORKTNOR̂XYRTKQVKhRKXTR̂KhgKQORKUVWQMZNQVMaKVQORMKUVWQMZNQVMTaKQORKLMNOPQRNQaKQORKUVWTQMXNQPVWKeZWZfRMK
ZŴKQORKcdWRMKXWQPYKTXhTRrXRWQYgKMRjPTR̂l

FGHImIHIJKnORKUVWQMZNQVMKTOZYYKZTTX]RK\XYYKMRT̀VWTPhPYPQgK\VMKQORKRbRNXQPVWKV\KPQTKkVMiKPWKQORKZYYVQQR̂K̂XMZQPVWKQP]RTKTRQK
\VMQOKPWKQORK�MV�RNQK_NOR̂XYR�

FGHImI�KnORKUVWTQMXNQPVWKeZWZfRMaKRbNR̀QKQVKQORKRbQRWQKMRrXPMR̂KhgK_RNQPVWK�lol�aKZŴKLMNOPQRNQKdPYYKWVQKOZjRKNVWQMVYK
VjRMaKVMKNOZMfRKV\aKNVWTQMXNQPVWK]RZWTaK]RQOV̂TaKQRNOWPrXRTaKTRrXRWNRTKVMK̀MVNR̂XMRTaKVMK\VMKQORKTZ\RQgK̀MRNZXQPVWTK
ZŴK̀MVfMZ]TKPWKNVWWRNQPVWKdPQOKQORKkVMiaKTPWNRKQORTRKZMRKTVYRYgKQORKUVWQMZNQVMSTKMPfOQTKZŴKMRT̀VWTPhPYPQPRTKXŴRMKQORK
UVWQMZNQKsVNX]RWQTaKRbNR̀QKZTK̀MVjP̂R̂KPWK_RNQPVWKplpl�aKZŴKWRPQORMKdPYYKhRKMRT̀VWTPhYRK\VMKQORKUVWQMZNQVMSTK\ZPYXMRKQVK
R̀M\VM]KQORKkVMiKPWKZNNVM̂ZWNRKdPQOKQORKMRrXPMR]RWQTKV\KQORKUVWQMZNQKsVNX]RWQTlK�RPQORMKQORKUVWTQMXNQPVWKeZWZfRMK
WVMKQORKLMNOPQRNQKdPYYKOZjRKNVWQMVYKVjRMKVMKNOZMfRKV\KVMKhRKMRT̀VWTPhYRK\VMKZNQTKVMKV]PTTPVWTKV\KQORKUVWQMZNQVMaK
_XhNVWQMZNQVMTaKVMKQORPMKZfRWQTKVMKR]̀ YVgRRTaKVMKV\KZWgKVQORMK̀RMTVWTKVMKRWQPQPRTK̀RM\VM]PWfK̀VMQPVWTKV\KQORKkVMil

FGHImI�G�}vv�xw�|zw}xyG�|�w�wz|zwx�G�}xz{|�zGtuvwxwyz{|zw}xIK�bNR̀QKZTKVQORMdPTRK̀MVjP̂R̂KPWKQORKUVWQMZNQKsVNX]RWQTK
VMKdORWK̂PMRNQKNV]]XWPNZQPVWTKOZjRKhRRWKT̀RNPZYYgKZXQOVMP�R̂aKQORKcdWRMKZŴKUVWQMZNQVMKTOZYYKRŴRZjVMKQVK
NV]]XWPNZQRKdPQOKRZNOKVQORMKQOMVXfOKQORKUVWTQMXNQPVWKeZWZfRMaKZŴKTOZYYKNVWQR]̀ VMZWRVXTYgK̀MVjP̂RKQORKTZ]RK
NV]]XWPNZQPVWTKQVKQORKLMNOPQRNQKZhVXQK]ZQQRMTKZMPTPWfKVXQKV\KVMKMRYZQPWfKQVKQORKUVWQMZNQKsVNX]RWQTlKUV]]XWPNZQPVWTK
hgKZŴKdPQOKQORKLMNOPQRNQSTKNVWTXYQZWQTKTOZYYKhRKQOMVXfOKQORKLMNOPQRNQlKUV]]XWPNZQPVWTKhgKZŴKdPQOK_XhNVWQMZNQVMTK
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GHIJKGLMNOGPJQRSSPOMNQJQTGPPJUMJLTNVRWTJLTMJXVHLNGYLVNZJXVKKRHOYGLOVHQJU[JGHIJ\OLTJVLTMNJ]RPLOSPMĴNOKMJXVHLNGYLVNQJ
QTGPPJUMJLTNVRWTJLTMJXVHQLNRYLOVHJ]GHGWMNJGHIJQTGPPJUMJYVHLMKSVNGHMVRQP[JSNV_OIMIJLVJLTMJ̀NYTOLMYLJOaJLTVQMJ
YVKKRHOYGLOVHQJGNMJGUVRLJKGLLMNQJGNOQOHWJVRLJVaJVNJNMPGLMIJLVJLTMJXVHLNGYLJbVYRKMHLQZJXVKKRHOYGLOVHQJU[JGHIJ\OLTJ
LTMJc\HMNdQJV\HJaVNYMQJQTGPPJUMJLTNVRWTJLTMJc\HMNZ

efghihjJkTMJXVHQLNRYLOVHJ]GHGWMNJGHIJ̀NYTOLMYLJ\OPPJNM_OM\JGHIJYMNLOa[JGPPJ̀SSPOYGLOVHQJaVNĴG[KMHLJU[JLTMJ
XVHLNGYLVNlJOHJGYYVNIGHYMJ\OLTJLTMJSNV_OQOVHQJVaJ̀NLOYPMJmZJkTMJXVHQLNRYLOVHJ]GHGWMNJ\OPPJGQQMKUPMJMGYTJVaJLTMJ
XVHLNGYLVNdQJ̀SSPOYGLOVHQJaVNĴG[KMHLJ\OLTJQOKOPGNJGSSPOYGLOVHQJaNVKJVLTMNĴNOKMJXVHLNGYLVNQJOHLVJGĴNVnMYLJ
S̀SPOYGLOVHJGHIJXMNLOaOYGLMJaVNĴG[KMHLlJGPPJVaJ\TOYTJ\OPPJUMJQRUKOLLMIJLVJLTMJ̀NYTOLMYLJ\OLTJLTMJXVHQLNRYLOVHJ
]GHGWMNdQJNMYVKKMHIGLOVHQJGQJLVJYMNLOaOYGLOVHQJOHJ\TVPMJVNJSGNLJU[JLTMJ̀NYTOLMYLZ

efghihoJkTMJ̀NYTOLMYLJGHIJXVHQLNRYLOVHJ]GHGWMNJTG_MJGRLTVNOL[JLVJNMnMYLJpVNqJLTGLJIVMQJHVLJYVHaVNKJLVJLTMJXVHLNGYLJ
bVYRKMHLQJGHIJ\OPPJHVLOa[JMGYTJVLTMNJGUVRLJLTMJNMnMYLOVHZJkTMJXVHQLNRYLOVHJ]GHGWMNJQTGPPJIMLMNKOHMJOHJWMHMNGPJ
\TMLTMNJLTMJpVNqJVaJLTMJXVHLNGYLVNJOQJUMOHWJSMNaVNKMIJOHJGYYVNIGHYMJ\OLTJLTMJNMrRONMKMHLQJVaJLTMJXVHLNGYLJ
bVYRKMHLQJGHIJHVLOa[JLTMJc\HMNlJXVHLNGYLVNJGHIJ̀NYTOLMYLJVaJIMaMYLQJGHIJIMaOYOMHYOMQJOHJLTMJpVNqZJpTMHM_MNJLTMJ
XVHQLNRYLOVHJ]GHGWMNJYVHQOIMNQJOLJHMYMQQGN[JVNJGI_OQGUPMlJLTMJXVHQLNRYLOVHJ]GHGWMNJ\OPPJTG_MJGRLTVNOL[JLVJNMrRONMJ
GIIOLOVHGPJOHQSMYLOVHJVNJLMQLOHWJVaJLTMJpVNqJOHJGYYVNIGHYMJ\OLTJsMYLOVHQJtuZvZwJGHIJtuZvZulJRSVHJ\NOLLMHJGRLTVNOxGLOVHJ
VaJLTMJc\HMNlJ\TMLTMNJVNJHVLJQRYTJpVNqJOQJaGUNOYGLMIlJOHQLGPPMIJVNJYVKSPMLMIZJkTMJaVNMWVOHWJGRLTVNOL[JVaJLTMJ
XVHQLNRYLOVHJ]GHGWMNJ\OPPJUMJQRUnMYLJLVJLTMJSNV_OQOVHQJVaJsMYLOVHQJyZwZtzJLTNVRWTJyZwZw{JOHYPRQO_MlJ\OLTJNMQSMYLJLVJ
OHLMNSNMLGLOVHQJGHIJIMYOQOVHQJVaJLTMJ̀NYTOLMYLZJ|V\M_MNlJHMOLTMNJLTMJ̀NYTOLMYLdQJHVNJLTMJXVHQLNRYLOVHJ]GHGWMNdQJ
GRLTVNOL[JLVJGYLJRHIMNJLTOQJsMYLOVHJyZwZzJHVNJGJIMYOQOVHJKGIMJU[JMOLTMNJVaJLTMKJOHJWVVIJaGOLTJMOLTMNJLVJM}MNYOQMJVNJHVLJLVJ
M}MNYOQMJQRYTJGRLTVNOL[JQTGPPJWO_MJNOQMJLVJGJIRL[JVNJNMQSVHQOUOPOL[JVaJLTMJ̀NYTOLMYLJVNJLTMJXVHQLNRYLOVHJ]GHGWMNJLVJLTMJ
XVHLNGYLVNlJsRUYVHLNGYLVNQlJKGLMNOGPJGHIJMrROSKMHLJQRSSPOMNQlJLTMONJGWMHLQJVNJMKSPV[MMQlJVNJVLTMNJSMNQVHQJSMNaVNKOHWJ
GH[JVaJLTMJpVNqZ

efghih~JkTMJXVHQLNRYLOVHJ]GHGWMNJ\OPPJNMYMO_MJGHIJSNVKSLP[JLNGHQKOLJLVJLTMJ̀NYTOLMYLJGPPJQRUKOLLGPQJaNVKJLTMJ
XVHLNGYLVNJQRYTJGQJsTVSJbNG\OHWQlĴNVIRYLJbGLGJGHIJsGKSPMQZJkTMJXVHQLNRYLOVHJ]GHGWMNdQJGYLOVHQJ\OPPJUMJLGqMHJOHJ
GYYVNIGHYMJ\OLTJLTMĴNVnMYLJQRUKOLLGPJQYTMIRPMJGSSNV_MIJU[JLTMJ̀NYTOLMYLJVNlJOHJLTMJGUQMHYMJVaJGHJGSSNV_MIĴNVnMYLJ
QRUKOLLGPJQYTMIRPMlJ\OLTJNMGQVHGUPMJSNVKSLHMQQJ\TOPMJGPPV\OHWJQRaaOYOMHLJLOKMJLVJSMNKOLJGIMrRGLMJNM_OM\JU[JLTMJ
ǸYTOLMYLZJ

efghih��JkTMJ̀NYTOLMYLJ\OPPJNM_OM\JGHIJGSSNV_MJVNJLGqMJVLTMNJGSSNVSNOGLMJGYLOVHJRSVHJLTMJXVHLNGYLVNdQJQRUKOLLGPQJQRYTJ
GQJsTVSJbNG\OHWQlĴNVIRYLJbGLGJGHIJsGKSPMQlJURLJVHP[JaVNJLTMJPOKOLMIJSRNSVQMJVaJYTMYqOHWJaVNJYVHaVNKGHYMJ\OLTJ
OHaVNKGLOVHJWO_MHJGHIJLTMJIMQOWHJYVHYMSLJM}SNMQQMIJOHJLTMJXVHLNGYLJbVYRKMHLQZJkTMJ̀NYTOLMYLdQJGYLOVHJ\OPPJUMJLGqMHJ
OHJGYYVNIGHYMJ\OLTJLTMJQRUKOLLGPJQYTMIRPMJGSSNV_MIJU[JLTMJ̀NYTOLMYLJVNlJOHJLTMJGUQMHYMJVaJGHJGSSNV_MIJQRUKOLLGPJ
QYTMIRPMlJ\OLTJNMGQVHGUPMJSNVKSLHMQQJ\TOPMJGPPV\OHWJQRaaOYOMHLJLOKMJOHJLTMJ̀NYTOLMYLdQJSNVaMQQOVHGPJnRIWKMHLJLVJ
SMNKOLJGIMrRGLMJNM_OM\ZJ�SVHJLTMJ̀NYTOLMYLdQJYVKSPMLMIJNM_OM\lJLTMJ̀NYTOLMYLJQTGPPJLNGHQKOLJOLQJQRUKOLLGPJNM_OM\JLVJ
LTMJXVHQLNRYLOVHJ]GHGWMNZ

efghih��J�M_OM\JVaJLTMJXVHLNGYLVNdQJQRUKOLLGPQJU[JLTMJ̀NYTOLMYLJOQJHVLJYVHIRYLMIJaVNJLTMJSRNSVQMJVaJIMLMNKOHOHWJLTMJ
GYYRNGY[JGHIJYVKSPMLMHMQQJVaJVLTMNJIMLGOPQJQRYTJGQJIOKMHQOVHQJGHIJrRGHLOLOMQlJVNJaVNJQRUQLGHLOGLOHWJOHQLNRYLOVHQJaVNJ
OHQLGPPGLOVHJVNJSMNaVNKGHYMJVaJMrROSKMHLJVNJQ[QLMKQlJGPPJVaJ\TOYTJNMKGOHJLTMJNMQSVHQOUOPOL[JVaJLTMJXVHLNGYLVNJGQJ
NMrRONMIJU[JLTMJXVHLNGYLJbVYRKMHLQZJkTMJ̀NYTOLMYLdQJNM_OM\JVaJLTMJXVHLNGYLVNdQJQRUKOLLGPQJQTGPPJHVLJNMPOM_MJLTMJ
XVHLNGYLVNJVaJLTMJVUPOWGLOVHQJRHIMNJsMYLOVHQJuZulJuZvJGHIJuZtwZJkTMJ̀NYTOLMYLdQJNM_OM\JQTGPPJHVLJYVHQLOLRLMJGSSNV_GPJVaJ
QGaML[JSNMYGRLOVHQJVNlJRHPMQQJVLTMN\OQMJQSMYOaOYGPP[JQLGLMIJU[JLTMJ̀NYTOLMYLlJVaJGH[JYVHQLNRYLOVHJKMGHQlJKMLTVIQlJ
LMYTHOrRMQlJQMrRMHYMQJVNJSNVYMIRNMQZJkTMJ̀NYTOLMYLdQJGSSNV_GPJVaJGJQSMYOaOYJOLMKJQTGPPJHVLJOHIOYGLMJGSSNV_GPJVaJGHJ
GQQMKUP[JVaJ\TOYTJLTMJOLMKJOQJGJYVKSVHMHLZ

efghih��h��kTMJ̀NYTOLMYLdQJNM_OM\JVaJXVHLNGYLVNdQJQRUKOLLGPQJQTGPPJUMJPOKOLMIJLVJGHJOHOLOGPJQRUKOLLGPJGHIJVHMJ�t�J
NMQRUKOLLGPZJ�aJLTMJ̀NYTOLMYLJOQJNMrRONMIJLVJNM_OM\JGIIOLOVHGPJQRUKOLLGPQJUMYGRQMJLTMJOHOLOGPJQRUKOLLGPJGHIJNMQRUKOLLGPJ
aGOPMIJLVJYVHaVNKJLVJLTMJOHaVNKGLOVHJWO_MHJGHIJLTMJIMQOWHJYVHYMSLJM}SNMQQMIJOHJLTMJXVHLNGYLJbVYRKMHLQlJLTMJGKVRHLJVaJ
YVKSMHQGLOVHJSGOIJLVJLTMJ̀NYTOLMYLJU[JLTMJc\HMNJaVNJGIIOLOVHGPJQMN_OYMQJQTGPPJUMJIMIRYLMIJaNVKJLTMJSG[KMHLQJLVJLTMJ
XVHLNGYLVNZ

efghih��hi�kTMJNM_OM\J\OPPJHVLJUMJYVHQOIMNMIJYVKSPMLMJRHLOPJGHJ�̀Xk�c��JQLGKSJVNJVLTMNJ\NOLLMHJHVLOYMJLVJLTGLJMaaMYLJ
TGQJUMMHJNMYMO_MIJU[JLTMJXVHLNGYLVNZ
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GHIJKJLKMNOPMQRSTUVWXUYRSMZ[S[\PVM]Ŷ̂M_VP_[VPMQO[S\PM̀VaPVTM[SaMQRSTUVWXUYRSMQO[S\PMbYVPXUYcPTd

GHIJKJLeMNOPMQRSTUVWXUYRSMZ[S[\PVM[SaMUOPMfVXOYUPXUM]Ŷ̂MU[gPM[__VR_VY[UPM[XUYRSMRSMQO[S\PM̀VaPVTMRVMQRSTUVWXUYRSM
QO[S\PMbYVPXUYcPTMYSM[XXRVa[SXPM]YUOMfVUYX̂PMhM[SaMUOPMfVXOYUPXUM]Ŷ̂MO[cPM[WUORVYUiMURMRVaPVMjYSRVMXO[S\PTMYSMUOPM
kRVgM[TM_VRcYaPaMYSMlPXUYRSMhdmdMNOPMfVXOYUPXUnMYSMXRSTŴU[UYRSM]YUOMUOPMQRSTUVWXUYRSMZ[S[\PVnM]Ŷ̂MYScPTUY\[UPM[SaM
j[gPMaPUPVjYS[UYRSTM[SaMVPXRjjPSa[UYRSTMVP\[VaYS\MXRSXP[̂PaM[SaMWSgSR]SMXRSaYUYRSTM[TM_VRcYaPaMYSMlPXUYRSM
odhdmd

GHIJKJLIMpUŶYqYS\MUOPMaRXWjPSUTM_VRcYaPaMriMUOPMQRSUV[XURVnMUOPMQRSTUVWXUYRSMZ[S[\PVM]Ŷ̂Mj[YSU[YSM[UMUOPMTYUPMsRVMUOPM
]̀SPVMRSPMXR_iMRsM[̂̂MQRSUV[XUMbRXWjPSUTnM[__VRcPaMlOR_MbV[]YS\TnMtVRaWXUMb[U[nMl[j_̂PTM[SaMTYjŶ[VMVPuWYVPaM
TWrjYUU[̂TnMYSM\RRaMRVaPVM[SaMj[VgPaMXWVVPSÛiMURMVPXRVaM[̂̂MXO[S\PTM[SaMTP̂PXUYRSTMj[aPMaWVYS\MXRSTUVWXUYRSdMNOPTPM
]Ŷ̂MrPM[c[Ŷ[r̂PMURMUOPMfVXOYUPXUM[SaMUOPMQRSUV[XURVnM[SaM]Ŷ̂MrPMaP̂YcPVPaMURMUOPM̀]SPVMW_RSMXRj_̂PUYRSMRsMUOPM
tVRvPXUd

GHIJKJLwMNOPMQRSTUVWXUYRSMZ[S[\PVM]Ŷ̂M[TTYTUMUOPMfVXOYUPXUMYSMXRSaWXUYS\MYST_PXUYRSTMURMaPUPVjYSPMUOPMa[UPTMRsM
lWrTU[SUY[̂MQRj_̂PUYRSM[SaMUOPMa[UPMRsMsYS[̂MXRj_̂PUYRSxMYTTWPMQPVUYsYX[UPTMRsMlWrTU[SUY[̂MQRj_̂PUYRSMYSMXRSvWSXUYRSM
]YUOMUOPMfVXOYUPXUM_WVTW[SUMURMlPXUYRSMydzxM[SaMVPXPYcPM[SaMsRV][VaMURMUOPM̀]SPVM]VYUUPSM][VV[SUYPTM[SaMVP̂[UPaM
aRXWjPSUTMVPuWYVPaMriMUOPMQRSUV[XUM[SaM[TTPjr̂PaMriMUOPMQRSUV[XURVM_WVTW[SUMURMlPXUYRSMyd{|dMNOPMQRSTUVWXUYRSM
Z[S[\PVM]Ŷ̂MsRV][VaMURMUOPMfVXOYUPXUM[MsYS[̂Mf__̂YX[UYRSM[SaMQPVUYsYX[UPMsRVMt[ijPSUMRVMsYS[̂MtVRvPXUMf__̂YX[UYRSM[SaM
tVRvPXUMQPVUYsYX[UPMsRVMt[ijPSUMW_RSMUOPMQRSUV[XURV}TMXRj_̂Y[SXPM]YUOMUOPMVPuWYVPjPSUTMRsMUOPMQRSUV[XUMbRXWjPSUTd

GHIJKJL~M�sMUOPM̀]SPVM[SaMfVXOYUPXUM[\VPPnMUOPMfVXOYUPXUM]Ŷ̂M_VRcYaPMRSPMRVMjRVPM_VRvPXUMVP_VPTPSU[UYcPTMURM[TTYTUMYSM
X[VViYS\MRWUMUOPMfVXOYUPXU}TMVPT_RSTYrŶYUYPTM[UMUOPMTYUPdMNOPMaWUYPTnMVPT_RSTYrŶYUYPTM[SaM̂YjYU[UYRSTMRsM[WUORVYUiMRsMTWXOM
_VRvPXUMVP_VPTPSU[UYcPTMTO[̂̂MrPM[TMTPUMsRVUOMYSM[SMP�OYrYUMURMrPMYSXRV_RV[UPaMYSMUOPMQRSUV[XUMbRXWjPSUTd

GHIJKJL�MNOPMfVXOYUPXUM]Ŷ̂MYSUPV_VPUM[SaMaPXYaPMj[UUPVTMXRSXPVSYS\M_PVsRVj[SXPMWSaPVnM[SaMVPuWYVPjPSUTMRsMUOPM
QRSUV[XUMbRXWjPSUTMRSM]VYUUPSMVPuWPTUMRsMUOPMQRSTUVWXUYRSMZ[S[\PVnM̀]SPVMRVMQRSUV[XURVMUOVRW\OMUOPMQRSTUVWXUYRSM
Z[S[\PVdMNOPMfVXOYUPXU}TMVPT_RSTPMURMTWXOMVPuWPTUTM]Ŷ̂MrPMj[aPMYSM]VYUYS\M]YUOYSM[SiMUYjPM̂YjYUTM[\VPPaMW_RSMRVM
RUOPV]YTPM]YUOMVP[TRS[r̂PM_VRj_USPTTdM

GHIJKJL�M�SUPV_VPU[UYRSTM[SaMaPXYTYRSTMRsMUOPMfVXOYUPXUM]Ŷ̂MrPMXRSTYTUPSUM]YUOMUOPMYSUPSUMRsM[SaMVP[TRS[r̂iMYSsPV[r̂PM
sVRjMUOPMQRSUV[XUMbRXWjPSUTM[SaM]Ŷ̂MrPMYSM]VYUYS\MRVMYSMUOPMsRVjMRsMaV[]YS\TdM

GHIJKJL�JLM�sMkRVgMYTMaPTXVYrPaMRVMYSaYX[UPaMYSM[Mj[SSPVM]OYXOMj[gPTMYUMYj_RTTYr̂PMURMX[VViMRWUMUOPMVPuWYVPjPSUTMRsMUOPM
QRSUV[XUMbRXWjPSUTnMRVMTORŴaMaYTXVP_[SXYPTM[__P[VM[jRS\MUOPMQRSUV[XUMbRXWjPSUTnMUOPMQRSUV[XURVMTO[̂̂MVPuWPTUM
YSUPV_VPU[UYRSMrPsRVPM_VRXPPaYS\M]YUOMUOPMkRVgdM�sMUOPMQRSUV[XURVMs[ŶTMURMj[gPMTWXOM[MVPuWPTUnMSRMP�XWTPM]Ŷ̂MrPM
PSUPVU[YSPaMsRVMs[ŶWVPMURMX[VViMRWUMUOPMkRVgMRsMUOPMQRSUV[XUMbRXWjPSUTdMlORŴaM[MXRSŝYXUMRXXWVMYSMRVMrPU]PPSM
QRSUV[XUMbRXWjPSUTnMUOPMQRSUV[XURVMYTMaPPjPaMURMO[cPMYSX̂WaPaMYSMUOPMQRSUV[XUMlWjMUOPMjRVPMP�_PSTYcPMj[SSPVMRsM
aRYS\MUOPMkRVgd

GHIJKJL�MNOPMfVXOYUPXU}TMaPXYTYRSTnM[sUPVMXRSTŴU[UYRSM]YUOMUOPM̀]SPVnMRSMj[UUPVTMVP̂[UYS\MURM[PTUOPUYXMPssPXUM]Ŷ̂MrPM
sYS[̂MYsMXRSTYTUPSUM]YUOMUOPMYSUPSUMP�_VPTTPaMYSMUOPMQRSUV[XUMbRXWjPSUTd

GHIJKJK�MNOPMQRSTUVWXUYRSMZ[S[\PVM]Ŷ̂MVPXPYcPM[SaMVPcYP]MVPuWPTUTMsRVMYSsRVj[UYRSMsVRjMUOPMQRSUV[XURVnM[SaMsRV][VaM
P[XOMVPuWPTUMsRVMYSsRVj[UYRSMURMUOPMfVXOYUPXUnM]YUOMUOPMQRSTUVWXUYRSMZ[S[\PV}TMVPXRjjPSa[UYRSdMNOPMfVXOYUPXUM]Ŷ̂M
VPcYP]M[SaMVPT_RSaMYSM]VYUYS\MURMUOPMQRSTUVWXUYRSMZ[S[\PVMURMVPuWPTUTMsRVMYSsRVj[UYRSM[rRWUMUOPMQRSUV[XUMbRXWjPSUTdM
NOPMQRSTUVWXUYRSMZ[S[\PV}TMVPXRjjPSa[UYRSM[SaMUOPMfVXOYUPXU}TMVPT_RSTPMURMP[XOMVPuWPTUM]Ŷ̂MrPMj[aPMYSM]VYUYS\M
]YUOYSM[SiMUYjPM̂YjYUTM[\VPPaMW_RSMRVMRUOPV]YTPM]YUOMVP[TRS[r̂PM_VRj_USPTTdM�sM[__VR_VY[UPnMUOPMfVXOYUPXUM]Ŷ̂M_VP_[VPM
[SaMYTTWPMTW__̂PjPSU[̂MbV[]YS\TM[SaMl_PXYsYX[UYRSTMYSMVPT_RSTPMURMUOPMVPuWPTUTMsRVMYSsRVj[UYRSd

�������������������
�������HwHHH��������������
GHwJLH�� ¡¢¡£¡¤¢¥
GHwJLJLMfMlWrXRSUV[XURVMYTM[M_PVTRSMRVMPSUYUiM]ORMO[TM[MaYVPXUMXRSUV[XUM]YUOMUOPMQRSUV[XURVMURM_PVsRVjM[M_RVUYRSMRsMUOPM
kRVgM[UMUOPMTYUPdMNOPMUPVjM¦lWrXRSUV[XURV¦MYTMVPsPVVPaMURMUOVRW\ORWUMUOPMQRSUV[XUMbRXWjPSUTM[TMYsMTYS\Ŵ[VMYSMSWjrPVM
[SaMjP[STM[MlWrXRSUV[XURVMRVM[SM[WUORVYqPaMVP_VPTPSU[UYcPMRsMUOPMlWrXRSUV[XURVdMNOPMUPVjM¦lWrXRSUV[XURV¦MaRPTMSRUM
YSX̂WaPMRUOPVMQRSUV[XURVTMRVMlP_[V[UPMQRSUV[XURVTMRVMUOPMTWrXRSUV[XURVTMRsMRUOPVMQRSUV[XURVTMRVMlP_[V[UPMQRSUV[XURVTd
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GHIJKJLMNMOPQRSPQTUVWXYTWUXMZSMYM[\XSUVMUXM\VWZW]M̂_UM_YSMYM̀ZX\TWMUXMZV̀ZX\TWMTUVWXYTWM̂ZW_MYMOPQTUVWXYTWUXMWUM[\XaUXbM
YM[UXWZUVMUaMW_\McUXdMYWMW_\MSZW\eMf_\MW\XbMgOPQRSPQTUVWXYTWUXgMZSMX\a\XX\̀MWUMW_XUPh_UPWMW_\MiUVWXYTWMjUTPb\VWSMYSMZaM
SZVhPkYXMZVMVPbQ\XMYV̀Mb\YVSMYMOPQRSPQTUVWXYTWUXMUXMYVMYPW_UXZl\̀MX\[X\S\VWYWZm\MUaMW_\MOPQRSPQTUVWXYTWUXe

GHIJLHnopqrHstHuvwxsyzqpxz{HpyrH|z}~qH�syzqpxz{HtsqH�sqz�sy{HstHz}~H�sq�
GHIJLJKM�Vk\SSMUW_\X̂ZS\MSWYW\̀MZVMW_\MiUVWXYTWMjUTPb\VWSMUXMW_\MQZ̀̀ ZVhMX\�PZX\b\VWS�MW_\MiUVWXYTWUX�M̂ZW_ZVMW\VM����M
Ỳ]SMYaW\XMŶYX̀MUaMW_\MiUVWXYTW�MS_YkkMaPXVZS_MZVM̂XZWZVhMWUMW_\MiUVSWXPTWZUVM�YVYh\XMaUXMX\mZ\̂MQ]MW_\M�̂ V\X�M
iUVSWXPTWZUVM�YVYh\XMYV̀MNXT_ZW\TWMW_\MVYb\SMUaM[\XSUVSMUXM\VWZWZ\SM�ZVTkP̀ZVhMW_US\M̂_UMYX\MWUMaPXVZS_MbYW\XZYkSMUXM
\�PZ[b\VWMaYQXZTYW\̀MWUMYMS[\TZYkM̀\SZhV�M[XU[US\̀MaUXM\YT_M[XZVTZ[YkM[UXWZUVMUaMW_\McUXdeMf_\MiUVSWXPTWZUVM�YVYh\XM
bY]MX\[k]M̂ZW_ZVM��M̀Y]SMWUMW_\MiUVWXYTWUXMZVM̂XZWZVhMSWYWZVhM���M̂_\W_\XMW_\M�̂ V\X�MW_\MiUVSWXPTWZUVM�YVYh\XMUXMW_\M
NXT_ZW\TWM_YSMX\YSUVYQk\MUQ�\TWZUVMWUMYV]MSPT_M[XU[US\̀M[\XSUVMUXM\VWZW]MUX�M���MW_YWMW_\MiUVSWXPTWZUVM�YVYh\X�M
NXT_ZW\TWMUXM�̂ V\XMX\�PZX\SMỲ Z̀WZUVYkMWZb\MaUXMX\mZ\̂eM�YZkPX\MUaMW_\MiUVSWXPTWZUVM�YVYh\X�M�̂ V\X�MUXMNXT_ZW\TWMWUM
X\[k]M̂ZW_ZVMW_\M��R̀Y]M[\XZÙMS_YkkMTUVSWZWPW\MVUWZT\MUaMVUMX\YSUVYQk\MUQ�\TWZUVe

GHIJLJKJK��VMVUMTYS\MS_YkkM[Y]b\VWSMQ\MbỲ\MUVMW_\MiUVWXYTWMPVWZkMYMTUb[k\W\MkZSWMUaMOPQTUVWXYTWUXSM_YSMQ\\VMSPQbZWW\̀M
Q]MW_\MiUVWXYTWUXMWUMW_\MiUVSWXPTWZUVM�YVYh\XMaUXMX\mZ\̂MQ]MW_\M�̂ V\X�MiUVSWXPTWZUVM�YVYh\X�MYV̀MNXT_ZW\TWeMOPT_M
kZSWMS_YkkMVUWMQ\MTUVSZ̀\X\̀MTUb[k\W\MZaMW_\M�̂ V\X�MiUVSWXPTWZUVM�YVYh\XMUXMNXT_ZW\TWM_YSMYV]MX\YSUVYQk\MUQ�\TWZUVMWUM
YV]MVYb\MkZSW\̀MW_\X\UVeMOPT_MkZSWMS_YkkMQ\MSPQbZWW\̀MYV̀MX\SPQbZWW\̀MZaMV\T\SSYX]MPVWZkMZWMZSMTUVSZ̀\X\̀MTUb[k\W\e

GHIJLJKJL�OPQTUVWXYTWUXSM̂ZkkMVUWMQ\MYTT\[WYQk\MPVk\SS�M̂_\VMX\�P\SW\̀MQ]MW_\M�̂ V\X�MNXT_ZW\TWMUXMiUVSWXPTWZUVM
�YVYh\X�M\mZ̀\VT\MZSMaPXVZS_\̀MQ]MW_\MiUVWXYTWUXMW_YWMW_\M[XU[US\̀MOPQTUVWXYTWUXM_YSMSYWZSaYTWUXZk]MTUb[k\W\̀MSZbZkYXM
SPQTUVWXYTWSMYSMTUVW\b[kYW\̀MPV̀\XMW_ZSMiUVWXYTW�MYV̀M_YSMW_\MV\T\SSYX]M\�[\XZ\VT\�M[\XSUVV\k�M\�PZ[b\VW�M[kYVWMYV̀M
aZVYVTZYkMYQZkZW]MWUMTUb[k\W\MW_\M[XU[US\̀MSPQTUVWXYTWMZVMYTTUX̀YVT\M̂ZW_MW_\MZVW\VWMUaMW_\MiUVWXYTWMjUTPb\VWSMYV̀MW_\M
�XU�\TWMOT_\̀Pk\eMNSMm\XZaZTYWZUVMUaMaZVYVTZYkMYQZkZW]�MW_\M�̂ V\XMX\S\Xm\SMW_\MXZh_WMWUMX\�P\SWMYV̀MX\T\Zm\MP[MWUMaZm\M���M
]\YXSMUaMaZVYVTZYkMSWYW\b\VWS�MQYVdMX\a\X\VT\S�MQUV̀�ZVSPXYVT\MTUb[YV]MX\a\X\VT\SMYV̀MYkkMUW_\XMZVaUXbYWZUVMX\�PZX\̀M
WUMYSS\SSMaZVYVTZYkMYQZkZW]e

GHIJLJLMf_\MiUVWXYTWUXMS_YkkMVUWMTUVWXYTWM̂ZW_MYM[XU[US\̀M[\XSUVMUXM\VWZW]MWUM̂_UbMW_\M�̂ V\X�MiUVSWXPTWZUVM�YVYh\XM
UXMNXT_ZW\TWM_YSMbỲ\MX\YSUVYQk\MYV̀MWZb\k]MUQ�\TWZUVeMf_\MiUVWXYTWUXMS_YkkMVUWMQ\MX\�PZX\̀MWUMTUVWXYTWM̂ZW_MYV]UV\MWUM
_̂UbMW_\MiUVWXYTWUXM_YSMbỲ\MX\YSUVYQk\MUQ�\TWZUVe

GHIJLJ�M�aMW_\M�̂ V\X�MiUVSWXPTWZUVM�YVYh\XMUXMNXT_ZW\TWM_YSMX\YSUVYQk\MUQ�\TWZUVMWUMYM[\XSUVMUXM\VWZW]M[XU[US\̀MQ]MW_\M
iUVWXYTWUX�MW_\MiUVWXYTWUXMS_YkkM[XU[US\MYVUW_\XMWUM̂_UbMW_\M�̂ V\X�MiUVSWXPTWZUVM�YVYh\XMYV̀MNXT_ZW\TWM_Ym\MVUM
UQ�\TWZUVe

GHIJLJ�Mf_\MiUVWXYTWUXMS_YkkMVUWMSPQSWZWPW\MYMOPQTUVWXYTWUX�M[\XSUV�MUXM\VWZW]MaUXMUV\M[X\mZUPSk]MS\k\TW\̀MZaMW_\M�̂ V\X�M
iUVSWXPTWZUVM�YVYh\XMUXMNXT_ZW\TWMbYd\SMX\YSUVYQk\MUQ�\TWZUVMWUMSPT_MSPQSWZWPWZUVe

GHIJLJIMf_\M�YZVW\VYVT\MUaMW_\M�XU�\TWMOT_\̀Pk\MZSMTXZWZTYkeMf_\MiUVWXYTWUXMS_YkkMŶYX̀MSPQTUVWXYTWSMWUM\VWZWZ\SMTY[YQk\M
UaM[\XaUXbZVhMZVMYMbYVV\XMW_YWM̂ZkkMbYZVWYZVMW_\M�XU�\TWMOT_\̀Pk\MYV̀MX\�PZX\MZWSMSPQTUVWXYTWUXSMWUMTUb[k\W\MW_\ZXM
ÛXdMZVMYTTUX̀YVT\M̂ZW_MW_\M�XU�\TWMOT_\̀Pk\e

GHIJLJ�H�[UVM̂XZWW\VMX\�P\SWMaXUbMUXMUVMQ\_YkaMUaMW_\M�̂ V\X�MW_\MiUVWXYTWUXMS_YkkM[XUmZ̀\MWUMW_\M�̂ V\XM\�\TPW\̀�M
PVX\̀YTW\̀MTU[Z\SMUaMYkkMSPQTUVWXYTWS�M[PXT_YS\MUX̀\XSMUXMUW_\XMYhX\\b\VWSMX\kYWZVhMWUMW_\McUXde

GHIJ�Huvwxsyzqpxzvp�H�~�pz�sy{
GHIJ�JKM�]MY[[XU[XZYW\M̂XZWW\VMYhX\\b\VW�MW_\MiUVWXYTWUXMS_YkkMX\�PZX\M\YT_MOPQTUVWXYTWUX�MWUMW_\M\�W\VWMUaMW_\McUXdMWUM
Q\M[\XaUXb\̀MQ]MW_\MOPQTUVWXYTWUX�MWUMQ\MQUPV̀MWUMW_\MiUVWXYTWUXMQ]MW\XbSMUaMW_\MiUVWXYTWMjUTPb\VWS�MYV̀MWUMYSSPb\M
WÛYX̀MW_\MiUVWXYTWUXMYkkMW_\MUQkZhYWZUVSMYV̀MX\S[UVSZQZkZWZ\S�MZVTkP̀ZVhMX\S[UVSZQZkZW]MaUXMSYa\W]MUaMW_\MOPQTUVWXYTWUX�SM
cUXd�M̂_ZT_MW_\MiUVWXYTWUX�MQ]MW_\S\MjUTPb\VWS�MYSSPb\SMWÛYX̀MW_\M�̂ V\X�MiUVSWXPTWZUVM�YVYh\XMYV̀MNXT_ZW\TWeM
�YT_MSPQTUVWXYTWMYhX\\b\VWMS_YkkM[X\S\Xm\MYV̀M[XUW\TWMW_\MXZh_WSMUaMW_\M�̂ V\X�MiUVSWXPTWZUVM�YVYh\XMYV̀MNXT_ZW\TWM
PV̀\XMW_\MiUVWXYTWMjUTPb\VWSM̂ZW_MX\S[\TWMWUMW_\McUXdMWUMQ\M[\XaUXb\̀MQ]MW_\MOPQTUVWXYTWUXMSUMW_YWMSPQTUVWXYTWZVhM
W_\X\UaM̂ZkkMVUWM[X\�P̀ZT\MSPT_MXZh_WS�MYV̀MS_YkkMYkkÛMWUMW_\MOPQTUVWXYTWUX�MPVk\SSMS[\TZaZTYkk]M[XUmZ̀\̀MUW_\X̂ZS\MZVM
W_\MSPQTUVWXYTWMYhX\\b\VW�MW_\MQ\V\aZWMUaMYkkMXZh_WS�MX\b\̀Z\SMYV̀MX\̀X\SSMYhYZVSWMW_\MiUVWXYTWUXMW_YWMW_\MiUVWXYTWUX�MQ]M
W_\MiUVWXYTWMjUTPb\VWS�M_YSMYhYZVSWMW_\M�̂ V\XeMc_\X\MY[[XU[XZYW\�MW_\MiUVWXYTWUXMS_YkkMX\�PZX\M\YT_MOPQTUVWXYTWUXMWUM
\VW\XMZVWUMSZbZkYXMYhX\\b\VWSM̂ZW_MOPQRSPQTUVWXYTWUXSeMf_\MiUVWXYTWUXMS_YkkMbYd\MYmYZkYQk\MWUM\YT_M[XU[US\̀M
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GHIJKLMNOJMKNPQRNSKNQMKQMTUQUVUJHMSKLQKWQMTUQXHIJKLMNOJMQOYNUUZULMPQJKRSUXQKWQMTUQ[KLMNOJMQ\KJHZULMXQMKQ]TSJTQMTUQ
GHIJKLMNOJMKNQ]Ŝ̂QIUQIKHL_PQOL_PQHRKLQ]NSMMULQNÙHUXMQKWQMTUQGHIJKLMNOJMKNPQS_ULMSWaQMKQMTUQGHIJKLMNOJMKNQMUNZXQOL_Q
JKL_SMSKLXQKWQMTUQRNKRKXU_QXHIJKLMNOJMQOYNUUZULMQMTOMQZOaQIUQOMQbONSOLJUQ]SMTQMTUQ[KLMNOJMQ\KJHZULMXcQ
GHIJKLMNOJMKNXQ]Ŝ̂QXSZŜON̂aQZOdUQJKRSUXQKWQORR̂SJOÎUQRKNMSKLXQKWQXHJTQ_KJHZULMXQObOŜOÎUQMKQMTUSNQNUXRUJMSbUQ
RNKRKXU_QGHIeXHIJKLMNOJMKNXcQfOJTQXHIJKLMNOJMQXTÔ̂QJKLMOSLQRNKbSXSKLQWKNQUVUJHMSKLQKWQ̂SULQ]OSbUNXQSLQWKNZQOL_Q
XHIXMOLJUQOJJURMOÎUQMKQMTUQg]LUNQOXQOQJKL_SMSKLQKWQROaZULMQIaQMTUQ[KLMNOJMKNcQhTUQ[KLMNOJMKNQXTÔ̂QNÙHSNUQUOJTQ
GHIJKLMNOJMKNQMKQijkQSLXRUJMQMTUQlNKmUJMQXSMUPQSLĴH_SLYQÔ̂QNÛUbOLMQXHNWOJUXQOL_QmKIQJKL_SMSKLXPQIUWKNUQIUYSLLSLYQMTUQ
nKNdQOL_QiokQOJJURMQKNQJSMUQLUJUXXONaQJKNNUJMSKLXQSLQMTUQlNKmUJMQXSMUPQSLĴH_SLYQXHNWOJUXQKNQmKIQJKL_SMSKLXPQIUWKNUQ
IUYSLLSLYQMTUQnKNdc

pqrstsuqhTUQ[KLMNOJMKNQXTÔ̂QRNKZRM̂aQLKMSWaQMTUQg]LUNQOL_QvNJTSMUJMQKWQOLaQZOMUNSÔQ_UWOĤMXQIaQOLaQGHIJKLMNOJMKNQKNQ
]TUMTUNQSMQTOXQMUNZSLOMU_QSMXQOYNUUZULMQ]SMTQOLaQKWQSMXQGHIJKLMNOJMKNXQWKNQOLaQNUOXKLcQ

pqrswqxyz{|z}~z{q���|}z�~z{qy�q����yz{���{�
pqrsws�QfOJTQXHIJKLMNOJMQOYNUUZULMQWKNQOQRKNMSKLQKWQMTUQnKNdQSXQOXXSYLU_QIaQMTUQ[KLMNOJMKNQMKQMTUQg]LUNPQRNKbS_U_QMTOM

s� OXXSYLZULMQSXQUWWUJMSbUQKL̂aQOWMUNQMUNZSLOMSKLQKWQMTUQ[KLMNOJMQIaQMTUQg]LUNQRHNXHOLMQMKQvNMSĴUQj�QOL_Q
KL̂aQWKNQMTKXUQXHIJKLMNOJMQOYNUUZULMXQMTOMQMTUQg]LUNQOJJURMXQIaQLKMSWaSLYQMTUQGHIJKLMNOJMKNQOL_Q
[KLMNOJMKN�QOL_

su OXXSYLZULMQSXQXHImUJMQMKQMTUQRNSKNQNSYTMXQKWQMTUQXHNUMaPQSWQOLaPQKÎSYOMU_QHL_UNQIKL_QNÛOMSLYQMKQMTUQ
[KLMNOJMc

nTULQMTUQg]LUNQOJJURMXQMTUQOXXSYLZULMQKWQOQXHIJKLMNOJMQOYNUUZULMPQMTUQg]LUNQOXXHZUXQMTUQ[KLMNOJMKN�XQNSYTMXQOL_Q
KÎSYOMSKLXQHL_UNQMTUQXHIJKLMNOJMc

pqrswsuQ�RKLQXHJTQOXXSYLZULMPQSWQMTUQnKNdQTOXQIUULQXHXRUL_U_QWKNQZKNUQMTOLQ��Q_OaXPQMTNKHYTQLKQWOĤMQKWQMTUQ
GHIJKLMNOJMKNPQMTUQGHIJKLMNOJMKN�XQJKZRULXOMSKLQXTÔ̂QIUQÙHSMOÎaQO_mHXMU_QWKNQSLJNUOXUXQSLQJKXMQNUXĤMSLYQWNKZQMTUQ
XHXRULXSKLc

pqrswstQ�RKLQOXXSYLZULMQMKQMTUQg]LUNQHL_UNQMTSXQGUJMSKLQ�c�PQMTUQg]LUNQZOaQWHNMTUNQOXXSYLQMTUQXHIJKLMNOJMQMKQOQ
XHJJUXXKNQ[KLMNOJMKNQKNQKMTUNQULMSMacQ

����x��q�qqqx������x����q��q�����q��q��q��������qx�����x����
pq�s�q��z~���q�|} {q{yq�~��y��qxyz�{���{|yzq�|{ q��zq¡y��~�q�z¢q{yq����¢q�{ ~�qxyz{���{�
pq�s�s�QhTUQg]LUNQNUXUNbUXQMTUQNSYTMQMKQRUNWKNZQJKLXMNHJMSKLQKNQKRUNOMSKLXQNÛOMU_QMKQMTUQlNKmUJMQ]SMTQMTUQg]LUN�XQK]LQ
WKNJUXPQ]TSJTQSLĴH_UQRUNXKLXQKNQULMSMSUXQHL_UNQXURONOMUQJKLMNOJMXQLKMQO_ZSLSXMUNU_QIaQMTUQ[KLXMNHJMSKLQ£OLOYUNPQOL_Q
MKQO]ON_QKMTUNQJKLMNOJMXQSLQJKLLUJMSKLQ]SMTQKMTUNQRKNMSKLXQKWQMTUQlNKmUJMQKNQKMTUNQJKLXMNHJMSKLQKNQKRUNOMSKLXQKLQMTUQXSMUQ
HL_UNQ[KL_SMSKLXQKWQMTUQ[KLMNOJMQS_ULMSJÔQKNQXHIXMOLMSÔ̂aQXSZŜONQMKQMTUXUQSLĴH_SLYQMTKXUQRKNMSKLXQNÛOMU_QMKQ
SLXHNOLJUQOL_Q]OSbUNQKWQXHINKYOMSKLcQ

pq�s�suQnTULQMTUQg]LUNQRUNWKNZXQJKLXMNHJMSKLQKNQKRUNOMSKLXQ]SMTQMTUQg]LUN�XQK]LQWKNJUXQKNQGURONOMUQ[KLMNOJMKNXPQ
MTUQg]LUNQXTÔ̂QRNKbS_UQWKNQJKKN_SLOMSKLQKWQXHJTQWKNJUXQOL_QGURONOMUQ[KLMNOJMKNXQ]SMTQMTUQnKNdQKWQMTUQ[KLMNOJMKNPQ
]TKQXTÔ̂QJKKRUNOMUQ]SMTQMTUZc

pq�s�stQ�L̂UXXQKMTUN]SXUQRNKbS_U_QSLQMTUQ[KLMNOJMQ\KJHZULMXPQ]TULQMTUQg]LUNQRUNWKNZXQJKLXMNHJMSKLQKNQKRUNOMSKLXQ
NÛOMU_QMKQMTUQlNKmUJMQ]SMTQMTUQg]LUN�XQK]LQWKNJUXQKNQ]SMTQGURONOMUQ[KLMNOJMKNXPQMTUQg]LUNQKNQSMXQGURONOMUQ[KLMNOJMKNXQ
XTÔ̂QTObUQMTUQXOZUQKÎSYOMSKLXQOL_QNSYTMXQMTOMQMTUQ[KLMNOJMKNQTOXQHL_UNQMTUQ[KL_SMSKLXQKWQMTUQ[KLMNOJMPQSLĴH_SLYPQ
]SMTKHMQUVĴH_SLYQKMTUNXPQMTKXUQXMOMU_QSLQvNMSĴUQ¤PQMTSXQvNMSĴUQ�PQOL_QvNMSĴUXQj�PQjjPQOL_Qjoc

pq�s�sw¥hTUQ[KLMNOJMKNQOJJURMXQOXXSYLZULMQKWPQOL_Q̂SOIŜSMaQWKNPQÔ̂QRHNJTOXUQKN_UNXQOL_QKMTUNQOYNUUZULMXQWKNQ
RNKJHNUZULMQKWQZOMUNSÔXQOL_QÙHSRZULMQMTOMQONUQS_ULMSWSU_QOXQRONMQKWQMTUQ[KLMNOJMQ\KJHZULMXcQhTUQ[KLMNOJMKNQXTÔ̂QIUQ
NUXRKLXSÎUQWKNQXHJTQRNUeRHNJTOXU_QSMUZXPQSWQOLaPQOXQSWQMTUQ[KLMNOJMKNQ]UNUQMTUQKNSYSLÔQRHNJTOXUNcQhTUQ[KLMNOJMQGHZQ
SLĴH_UXPQ]SMTKHMQ̂SZSMOMSKLPQÔ̂QJKXMXQOL_QUVRULXUXQSLQJKLLUJMSKLQ]SMTQ_ÛSbUNaPQXMKNOYUPQSLXHNOLJUPQSLXMÔ̂OMSKLQOL_Q
MUXMSLYQKWQSMUZXQJKbUNU_QSLQOLaQOXXSYLU_QRHNJTOXUQKN_UNXQKNQOYNUUZULMXcQv̂ Q̂]ONNOLMaQOL_QJKNNUJMSKLQKWQMTUQnKNdQ
KÎSYOMSKLXQHL_UNQMTUQ[KLMNOJMQ\KJHZULMXQXTÔ̂QÔXKQORR̂aQMKQOLaQRNUeRHNJTOXU_QSMUZXPQHL̂UXXQMTUQ[KLMNOJMQ\KJHZULMXQ
XRUJSWSJÔ̂aQRNKbS_UQKMTUN]SXUc
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GHIJKHLMNMOPHQRSTUVSWXWPWNY
GHIJKJZ[\]̂[_̀abcdeb̀c[ĉèfagĥi[daj[dekàlm̂jf̂i[b]db[b]̂[nc̀ôeb[gi[f̀p̂câj[qr[daj[isqôeb[b̀[b]̂[tc̀pgig̀ai[̀u[
v̂l[ẁck[xbdb̂[ŷâcdm[zsagegtdm[{dl[|}~}�[̂b[î���[f̀p̂cagaf[b]̂[dldcj[̀u[èabcdebi[̀a[tsqmge[g�tc̀p̂�̂ab[
tc̀ôebi�[�i[ise]�[b]̂[_̀abcdeb̀c[ĉèfagĥi[daj[dekàlm̂jf̂i[b]db[̀b]̂c[_̀abcdeb̀ci[̀c[x̂tdcdb̂[_̀abcdeb̀ci[lgmm[q̂[
t̂cùc�gaf[l̀ck[̀a[b]̂[tc̀ôeb[ga[èaosaebg̀a[lgb][gb�[�i[ise]�[b]̂[_̀abcdeb̀c[i]dmm[duùcj[b]̂[�lâc�i[̀la[ùcêi[daj[
b̀]̂c[_̀abcdeb̀ci[̀c[x̂tdcdb̂[_̀abcdeb̀ci[ĉdìadqm̂[̀tt̀cbsagbr[ùc[gabc̀jsebg̀a[daj[ib̀cdf̂[̀u[b]̂gc[�db̂cgdmi[daj[
�̂sgt�̂ab[daj[t̂cùc�daê[̀u[b]̂gc[debgpgbĝi�[daj[i]dmm[èaâeb[daj[è c̀jgadb̂[b]̂[_̀abcdeb̀c�i[èaibcsebg̀a[daj[
t̀̂cdbg̀ai[lgb][b]̂gci[di[ĉ�sgĉj[qr[b]̂[_̀abcdeb[�̀es�̂abi�

GHIJKJZJZ[\]̂[_̀abcdeb̀c[i]dmm[àb[è��gb[̀c[t̂c�gb[dar[deb[l]ge][lgmm[gab̂cûĉ[lgb][b]̂[t̂cùc�daê[̀u[b]̂[l̀ck[̀u[
dar[̀b]̂c[_̀abcdeb̀c[̀c[x̂tdcdb̂[_̀abcdeb̀c[t̂cùc�gaf[l̀ck[̀a[b]̂[nc̀ôeb�[�u[b]̂[_̀abcdeb̀c[isibdgai[dar[jd�df̂[
b]c̀sf][dar[deb[̀c[̀�giig̀a[̀u[x̂tdcdb̂[̀c[̀b]̂c[_̀abcdeb̀ci[]dpgaf[d[èabcdeb[lgb][b]̂[�lâc[ùc[b]̂[t̂cùc�daê[̀u[
l̀ck[st̀a[b]̂[igb̂[̀c[̀u[l̀ck[l]ge][�dr[q̂[âêiidcr[b̀[q̂[t̂cùc�̂j[ùc[b]̂[tc̀t̂c[̂�̂esbg̀a[̀u[b]̂[l̀ck[b̀[q̂[
t̂cùc�̂j[]̂ĉsaĵc�[̀c[b]c̀sf][dar[deb[̀c[̀�giig̀a[̀u[d[isqèabcdeb̀c[̀u[ise][x̂tdcdb̂[̀c[̀b]̂c[_̀abcdeb̀c�[b]̂[
_̀abcdeb̀c[i]dmm[tc̀�tbmr[àbgur[b]̂[�lâc[daj[b]̂[_̀aibcsebg̀a[zdadf̂c[̀u[ise][jd�df̂

GHIJKJZJK[\]̂[_̀abcdeb̀c[dfĉ̂i[b̀[ĵûaj[daj[gaĵ�agur[�lâc�[�ce]gb̂eb�[_̀aibcsebg̀a[zdadf̂c�[_̀aismbdabi[daj[
xsq�èaismbdabi�[uc̀�[dmm[emdg�i[�dĵ[dfdgaib[dar[̀u[b]̂�[dcgigaf[̀sb[̀u[b]̂[_̀abcdeb̀c�i[debi[̀c[̀�giig̀ai[̀c[b]̂[debi[
c̀[̀�giig̀ai[̀u[dar[xsqèabcdeb̀c[̀u[b]̂[_̀abcdeb̀c[l]ge][]dp̂[edsîj[jd�df̂[b̀[b]̂[�lâc�[�ce]gb̂eb�[_̀aibcsebg̀a[
zdadf̂c�[x̂tdcdb̂[_̀abcdeb̀c[̀c[̀b]̂c[_̀abcdeb̀c[̀a[b]̂[nc̀ôeb�[\]̂[�lâc�i[cgf]b[b̀[gaĵ�agugedbg̀a[]̂ĉsaĵc[
i]dmm[ga[à[ldr[q̂[jg�gagi]̂j�[ldgp̂j[̀c[jgie]dcf̂j�[̀c[qr[b]̂[̂�̂cegî[̀u[dar[̀b]̂c[ĉ�̂jr[tc̀pgĵj[ùc[qr[b]̂[
èabcdeb[̀c[qr[mdl�[�scb]̂c�[b]̂[�lâc[i]dmm[lgb]]̀mj[uc̀�[b]̂[_̀abcdeb̀c�i[_̀abcdeb[xs�[da[d�̀ sab[isuugeĝab[b̀[
èp̂c[ise][jd�df̂[daj[dmm[̂�t̂aîi[daj[èibi[diìegdb̂j[lgb][b]̂[jd�df̂[isibdgâj�

GHIJKJK[�u[tdcb[̀u[b]̂[_̀abcdeb̀c�i[� c̀k[ĵt̂aji[ùc[tc̀t̂c[̂�̂esbg̀a[̀c[ĉismbi[st̀a[èaibcsebg̀a[̀c[̀t̂cdbg̀ai[qr[b]̂[
�lâc�i[̀la[ùcêi�[x̂tdcdb̂[_̀abcdeb̀ci[̀c[̀b]̂c[_̀abcdeb̀ci�[b]̂[_̀abcdeb̀c[i]dmm�[tcg̀c[b̀[tc̀ê ĵgaf[lgb][b]db[
t̀cbg̀a[̀u[b]̂[� c̀k�[tc̀�tbmr[àbgur[b]̂[_̀aibcsebg̀a[zdadf̂c[daj[�ce]gb̂eb[̀u[dttdĉab[jgieĉtdaeĝi[̀c[ĵûebi[ga[
b]̂[èaibcsebg̀a[̀c[̀t̂cdbg̀ai[qr[b]̂[�lâc[̀c[x̂tdcdb̂[_̀abcdeb̀c[̀c[̀b]̂c[_̀abcdeb̀ci[b]db[l̀smj[ĉaĵc[gb[
saisgbdqm̂[ùc[tc̀t̂c[̂�̂esbg̀a[daj[ĉismbi[̀u[b]̂[_̀abcdeb̀c�i[� c̀k�[�dgmsĉ[̀u[b]̂[_̀abcdeb̀c[b̀[àbgur[b]̂[
_̀aibcsebg̀a[zdadf̂c[daj[b]̂[�ce]gb̂eb[̀u[dttdĉab[jgieĉtdaeĝi[̀c[ĵûebi[tcg̀c[b̀[tc̀ê ĵgaf[lgb][b]̂[� c̀k[i]dmm[
èaibgbsb̂[da[dekàlm̂jf�̂ab[b]db[b]̂[�lâc�i[̀c[x̂tdcdb̂[_̀abcdeb̀c�i[̀c[̀b]̂c[_̀abcdeb̀ci�[è�tm̂b̂j[̀c[tdcbgdmmr[
è�tm̂b̂j[èaibcsebg̀a[gi[ugb[daj[tc̀t̂c[b̀[ĉêgp̂[b]̂[_̀abcdeb̀c�i[� c̀k�[\]̂[_̀abcdeb̀c[i]dmm[àb[q̂[ĉit̀aigqm̂[ùc[
jgieĉtdaeĝi[̀c[ĵûebi[ga[b]̂[èaibcsebg̀a[̀c[̀t̂cdbg̀ai[qr[b]̂[�lâc[̀c[x̂tdcdb̂[_̀abcdeb̀ci[̀c[̀b]̂c[_̀abcdeb̀ci[
b]db[dĉ[àb[dttdĉab�

GHIJKJKJZ[\]̂[_̀abcdeb̀c[i]dmm[tc̀�tbmr[ècĉeb[jgieĉtdaeĝi[̀c[ĵûebi[ga[gbi[� c̀k[gĵabguĝj[qr[x̂tdcdb̂[_̀abcdeb̀ci[
di[duûebgaf[tc̀t̂c[̂�̂esbg̀a[daj[ĉismbi[̀u[b]̂[l̀ck[̀u[b]̂[x̂tdcdb̂[_̀abcdeb̀ci�

GHIJKJ�[\]̂[_̀abcdeb̀c[i]dmm[ĉg�qscî[b]̂[�lâc[ùc[èibi[b]̂[�lâc[gaesci�[gaemsjgaf[èibi[b]db[dĉ[tdrdqm̂[b̀[d[
x̂tdcdb̂[_̀abcdeb̀ci[̀c[b̀[̀b]̂c[_̀abcdeb̀ci�[q̂edsî[̀u[b]̂[_̀abcdeb̀c�i[ĵmdri�[g�tc̀t̂cmr[bg�̂j[debgpgbĝi[̀c[
ĵûebgp̂[èaibcsebg̀a�[

GHIJKJ�[\]̂[_̀abcdeb̀c[i]dmm[tc̀�tbmr[ĉ�̂jr[jd�df̂[b]db[b]̂[_̀abcdeb̀c[lc̀afusmmr[edsîi[b̀[è�tm̂b̂j[̀c[tdcbgdmmr[
è�tm̂b̂j[èaibcsebg̀a�[̀c[b̀[tc̀t̂cbr[̀u[b]̂[�lâc�[x̂tdcdb̂[_̀abcdeb̀ci�[̀c[̀b]̂c[_̀abcdeb̀ci[di[tc̀pgĵj[ga[x̂ebg̀a[
}~����[̀c[̂mîl]̂ĉ[ga[b]̂[_̀abcdeb[�̀es�̂abi�

GHIJKJ�[\]̂[�lâc�[x̂tdcdb̂[_̀abcdeb̀ci�[daj[̀b]̂c[_̀abcdeb̀ci[i]dmm[]dp̂[b]̂[id�̂[ĉit̀aigqgmgbĝi[ùc[esbbgaf[daj[
tdbe]gaf[di[dĉ[ĵiecgq̂j[ùc[b]̂[_̀abcdeb̀c[ga[x̂ebg̀a[��}��

GHIJKJI[x]̀smj[b]̂[_̀abcdeb̀c[̀c[gbi[xsqèabcdeb̀ci[edsî[jd�df̂[b̀[b]̂[l̀ck[̀c[tc̀t̂cbr[̀u[dar[x̂tdcdb̂[_̀abcdeb̀c[
c̀[̀b]̂c[zsmbgtm̂[ncg�̂[_̀abcdeb̀c�[b]̂[_̀abcdeb̀c[i]dmm�[st̀a[jŝ[àbgê�[tc̀�tbmr[dbb̂�tb[b̀[îbbm̂[qr[dfĉ̂ �̂ab[̀c[
b̀]̂clgî[ĉìmp̂[b]̂[jgitsb̂[lgb][b]̂[x̂tdcdb̂[_̀abcdeb̀c[̀c[̀b]̂c[zsmbgtm̂[ncg�̂[_̀abcdeb̀c�[�u[ise][îtdcdb̂[bcdĵ[
èabcdeb̀c[̀c[̀b]̂c[zsmbgtm̂[ncg�̂[_̀abcdeb̀c[iŝi[̀c[�dk̂i[dar[̀b]̂c[emdg�[dfdgaib[b]̂[�lâc�[_̀aibcsebg̀a[
zdadf̂c�[̀c[�ce]gb̂eb[̀a[deèsab[̀u[dar[jd�df̂[dmm̂f̂j[b̀[]dp̂[q̂ â[edsîj[qr[b]̂[_̀abcdeb̀c[̀c[gbi[xsqèabcdeb̀ci�[
b]̂[_̀abcdeb̀c[i]dmm[ĵûaj�[gaĵ�agur�[daj[]̀mj[]dc�m̂ii[b]̂[�lâc�[_̀aibcsebg̀a[zdadf̂c�[daj[�ce]gb̂eb[dfdgaib[
ise][emdg�[̀c[tc̀ê ĵgafi[db[b]̂[_̀abcdeb̀c�i[̀la[̂�t̂aî�[\]̂[�lâc�i[cgf]b[b̀[gaĵ�agugedbg̀a[]̂ĉsaĵc[i]dmm[ga[
à[ldr[q̂[jg�gagi]̂j�[ldgp̂j[̀c[jgie]dcf̂j�[̀c[qr[b]̂[̂�̂cegî[̀u[dar[̀b]̂c[ĉ�̂jr[tc̀pgĵj[ùc[qr[b]̂[_̀abcdeb[
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GHIJKLMNOPHQPRSPTUVWPXJQNYLQZPNYLP[VMLQPOYUTTPRLPLMN\NTL]PNHPV\NYYHT]P̂QHKPNYLP_HMNQUINHQ̀OP_HMNQUINPaJKPUMPUKHJMNP
OĴ̂\I\LMNPNHPIHbLQPOJIYP]UKUcLPUM]PUTTPLdeLMOLOPUM]PIHONOPUOOHI\UNL]PV\NYPNYLP]UKUcLPOJONU\ML]W

fghijikPlYLMPNYLPlHQmPĤPNYLP_HMNQUINHQPHQP\NOPaJRIHMNQUINHQOPHbLQTUePHQP]HbLNU\TPV\NYPNYUNPĤPHNYLQP_HMNQUINHQOZP
KUNLQ\UTOPOYUTTPRLP]LT\bLQL]PUM]PHeLQUN\HMOPIHM]JINL]PNHPIUQQSPHMPNYLPlHQmPIHMN\MJHJOTSZP\MPUMPL̂̂\I\LMNZPVHQmKUMT\mLP
KUMMLQW

fghijinPoMPIUOLPĤP\MNLQ̂LQLMILPRLNVLLMPNYLPHeLQUN\HMOPĤPNYLP_HMNQUINHQPUM]PHNYLQP_HMNQUINHQOZPNYLP_HMONQJIN\HMP
pUMUcLQPV\TTPRLPNYLPOHTLPqJ]cLPĤPNYLPQ\cYNOPĤPLUIYPIHMNQUINHQPUM]POYUTTPYUbLPNYLPUJNYHQ\NSPNHP]LI\]LP\MPVYUNPKUMMLQP
NYLPlHQmPKUSPeQHILL]ZPUM]P\MPUTTPIUOLOP\NOP]LI\O\HMPOYUTTPRLP̂\MUTWPrMSP]LI\O\HMPUOPNHPNYLPKLNYH]PUM]PN\KLOPĤP
IHM]JIN\McPNYLPlHQmPHQPNYLPJOLPĤPOeUILPUOPQLsJ\QL]P\MPNY\OPeUQUcQUeYPOYUTTPMHNPRLPRUO\OPĤPUMSPITU\KP̂HQP]LTUSPHQP
]UKUcLOPRSPNYLP_HMNQUINHQW

fghijitPuYLP_HMNQUINHQZP\MITJ]\McP\NOPaJRIHMNQUINHQOZPOYUTTPmLLeP\NOLT̂P\M̂HQKL]PĤPNYLPeQHcQLOOPĤPHNYLQP_HMNQUINHQOP
UM]POYUTTPMHN\̂SPNYLPrQIY\NLINPHQPNYLP_HMONQJIN\HMPpUMUcLQP\KKL]\UNLTSP\MPVQ\N\McPĤPTUImPĤPeQHcQLOOPHMPNYLPeUQNPĤP
HNYLQP_HMNQUINHQOPVYLQLPOJIYP]LTUSPV\TTP\MNLQ̂LQLPV\NYP\NOPHVMPHeLQUN\HMOWPXU\TJQLPĤPNYLP_HMNQUINHQPNHPmLLeP\M̂HQKL]P
ĤPNYLPVHQmPeQHcQLOO\McPHMPNYLPvQHqLINPUM]P̂U\TJQLPNHPc\bLPMHN\ILPĤPTUImPĤPeQHcQLOOPRSPHNYLQOPOYUTTPRLPIHMONQJL]PUOP
UIILeNUMILPRSPNYLP_HMNQUINHQPĤPNYLPONUNJOPĤPNYLPVHQmPUOPRL\McPOUN\ÔUINHQSP̂HQPeQHeLQPIHHQ]\MUN\HMPV\NYPNYLP
_HMNQUINHQ̀OPlHQmW

fghijiwxPGLTUSOPHQPHbLQO\cYNOPHMPNYLPeUQNPĤPNYLP_HMNQUINHQPHQP\NOPaJRIHMNQUINHQOP\MPcLNN\McPUMSPHQPUTTPĤPNYLPlHQmP]HMLP
\MPNYLPeQHeLQPVUSZPNYLQLRSPIUJO\McPIJNN\McZPQLKHb\McPUM]PQLeTUI\McPlHQmPUTQLU]SP\MPeTUILZPOYUTTPMHNPRLPNYLPRUO\OP̂HQPUP
ITU\KP̂HQPLdNQUPIHKeLMOUN\HMPHQPU]]\N\HMUTPN\KLWP

fghijiwwPuYLP_HMNQUINHQPOYUTTPeQHKeNTSPIHQQLINP]\OIQLeUMI\LOPHQP]L̂LINOP\MP\NOPlHQmPVY\IYPYUbLPRLLMP\]LMN\̂\L]PRSP
aLeUQUNLP_HMNQUINHQyOzPHQPHNYLQP_HMNQUINHQyOzPUOPÛ̂LIN\McPeQHeLQPLdLIJN\HMPUM]PQLOJTNOPĤPNYLPVHQmPĤPOJIYPHNYLQP
_HMNQUINHQyOzW

fghi{g|}~����g�����g��g����~g��
ôPUP]\OeJNLPUQ\OLOPUKHMcPNYLP_HMNQUINHQZPaLeUQUNLP_HMNQUINHQOZPHNYLQP_HMNQUINHQOZPUM]PNYLP[VMLQPUOPNHPNYLP
QLOeHMO\R\T\NSPJM]LQPNYL\QPQLOeLIN\bLPIHMNQUINOP̂HQPKU\MNU\M\McPNYLPeQLK\OLOPUM]POJQQHJM]\McPUQLUP̂QLLP̂QHKPVUONLP
KUNLQ\UTOPUM]PQJRR\OYZPNYLP[VMLQPKUSPITLUMPJePUM]PNYLP_HMONQJIN\HMPpUMUcLQZPV\NYPMHN\ILPNHPNYLPrQIY\NLINZPV\TTP
UTTHIUNLPNYLPIHONPUKHMcPNYHOLPQLOeHMO\RTLW

�������gkggg�������g��g���g�|��
fgkiwg��~����
fgkiwiwP_YUMcLOP\MPNYLPlHQmPKUSPRLPUIIHKeT\OYL]PÛNLQPLdLIJN\HMPĤPNYLP_HMNQUINZPUM]PV\NYHJNP\MbUT\]UN\McPNYLP
_HMNQUINZPHMTSPRSP_YUMcLP[Q]LQZP_HMONQJIN\HMP_YUMcLPG\QLIN\bLPHQP̂\LT]PHQ]LQP̂HQPUPK\MHQPIYUMcLP\MPNYLPlHQmZPOJRqLINP
NHPNYLPT\K\NUN\HMOPONUNL]P\MPNY\OPrQN\ITLP�PUM]PLTOLVYLQLP\MPNYLP_HMNQUINPGHIJKLMNOWPuYLP[VMLQPKUSP\MP\NOPOHTLP
]\OIQLN\HMPQL]JILPNYLPOIHeLPĤPNYLP_HMNQUINHQ̀OP_HMNQUINPV\NYPHQPV\NYHJNPUMSPOeLI\̂\IPQLUOHMOPNYLQL̂HQW

fgkiwijPrP_YUMcLP[Q]LQPOYUTTPRLPRUOL]PJeHMPUcQLLKLMNPUKHMcPNYLP[VMLQZP_HMONQJIN\HMPpUMUcLQZPrQIY\NLINPUM]P
_HMNQUINHQ�PUP_HMONQJIN\HMP_YUMcLPG\QLIN\bLPQLsJ\QLOPUcQLLKLMNPRSPNYLP[VMLQZP_HMONQJIN\HMPpUMUcLQPUM]PrQIY\NLINP
UM]PKUSPHQPKUSPMHNPRLPUcQLL]PNHPRSPNYLP_HMNQUINHQ�PUP̂\LT]PHQ]LQP̂HQPUPK\MHQPIYUMcLP\MPNYLPlHQmPKUSPRLP\OOJL]PRSPNYLP
rQIY\NLINPUTHMLW

fgkiwijiwPX\LT]PHQ]LQOPUQLPUMP\MNLQeQLNUN\HMPĤPNYLPGQUV\McOPHQPaeLI\̂\IUN\HMOPVY\IYPHQ]LQPK\MHQPIYUMcLOP\MPNYLP
_HMNQUINHQ̀OPVHQmPVY\IYPV\TTPMHNPQLOJTNP\MPUMP\MIQLUOLPHQP]LIQLUOLP\MPNYLP_HMNQUINPaJKWPXQHKPN\KLPNHPN\KLZPNYLP
rQIY\NLINPKUSP\OOJLP̂\LT]PHQ]LQOPNHPNYLP_HMNQUINHQWPuYLPVHQmP\MITJ]L]P\MPOJIYP̂\LT]PHQ]LQPOYUTTPRLPeLQ̂HQKL]PRSPNYLP
_HMNQUINHQPUNPMHPU]]\N\HMUTPIHONPNHPNYLP[VMLQPUM]POYUTTPMHNP̂HQKPNYLPRUO\OP̂HQPUPITU\KP̂HQPUMPLdNLMO\HMPĤPNYLP_HMNQUINP
u\KLWP�LMILZPNYLP_HMNQUINHQPOYUTTPeLQ̂HQKPNYLPVHQmP\MITJ]L]P\MP̂\LT]PHQ]LQOPOHPUOPNHPIUJOLPMHP]LTUSPNHP\NOPlHQmPUM]�HQP
NYLPVHQmPĤPHNYLQP_HMNQUINHQOPHQPaLeUQUNLP_HMNQUINHQOPLMcUcL]PRSPNYLP[VMLQP\MPIHMMLIN\HMPV\NYPNYLPvQHqLINWPrTTP̂\LT]P
HQ]LQOPOYUTTPRLPc\bLMPNHPNYLP_HMNQUINHQPUM]PNYLP_HMONQJIN\HMPpUMUcLQPRSPNYLPrQIY\NLINP\MPVQ\N\McW

fgkiwi{P_YUMcLOP\MPNYLPlHQmPOYUTTPRLPeLQ̂HQKL]PJM]LQPUeeT\IURTLPeQHb\O\HMOPĤPNYLP_HMNQUINPGHIJKLMNOZPUM]PNYLP
_HMNQUINHQPOYUTTPeQHILL]PeQHKeNTSZPJMTLOOPHNYLQV\OLPeQHb\]L]P\MPNYLP_YUMcLP[Q]LQZP_HMONQJIN\HMP_YUMcLPG\QLIN\bLPHQP
\̂LT]PHQ]LQP̂HQPUPK\MHQPIYUMcLP\MPNYLPlHQmWPr]]\N\HMUTPVHQmPeLQ̂HQKL]PV\NYHJNPUJNYHQ\�UN\HMPĤPUP_YUMcLP[Q]LQPV\TTP
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GHIJKGILIMKJINKJOHGIPQRIHPJIHJQGJLGRPKQSKJLGJINKJOHGIPQRIJTUVJHPJQGJKWIKGSLHGJHXJINKJOHGIPQRIJYLVKZJ[HJRHUPSKJHXJ
RHG\URIJHPJ]PLHPJ\KQMLĜSJ_KÌKKGJINKJ]QPILKSaJGHPJKW]PKSSJHPJLV]MLK\JQRRK]IQGRKJHXJQMIKPQILHGSJHPJQ\\LILHGSJIHJINKJ
bHPcaJQG\JGHJRMQLVJINQIJINKJd̀ GKPJNQSJ_KKGJUGeUSIMfJKGPLRNK\J_fJQGfJQMIKPQILHGJHPJQ\\LILHGJIHJINKJbHPcaJ̀NKINKPJHPJ
GHIJINKPKJLSaJLGJXQRIaJQGfJUGeUSIJKGPLRNVKGIJHXJINKJd̀ GKPaJSNQMMJ_KJINKJ_QSLSJXHPJQGfJRMQLVJIHJQGJLGRPKQSKJLGJQGfJQVHUGISJ
\UKJUG\KPJINKJOHGIPQRIJgHRUVKGISJHPJQJRNQĜKJLGJQGfJILVKJ]KPLH\J]PHhL\K\JXHPJLGJINKJOHGIPQRIJgHRUVKGISZJijk
lmjnopkqrlssktukvlwltsuktwkprukxyouzkpjkpruk{jopzl|pjzk}jzkvuz}jzmlo|ukj}kyjz~ky�prjnpklkyz�ppuoklo�k}nsswk
u�u|npu�k{rlo�ukxz�uz�

�������JOHSISJXHPJRNQĜKSJLGJINKJbHPcJSNQMMJGHIJ_KJQMMH̀K\JLGJKWRKSSJHXJUSUQMJPKGIQMSJRNQP̂K\JLGJINKJQPKQJ̀NKPKJINKJ
�PHeKRIJLSJMHRQIK\JXHPJSLVLMQPJK�UL]VKGIJHXJMLcKJSL�KJQG\JRHG\LILHGaJLGRMU\LĜJRHSISJHXJGKRKSSQPfJSU]]MLKSJQG\JPK]QLPSJXHPJ
H]KPQILĜJK�UL]VKGIJHGJSLIKJLGJRHGGKRILHGJ̀LINJHINKPJ̀HPcJUGMKSSJLISJUSKJLGRUPSJQRIUQMJQG\JQ\\LILHGQMJRHSISJIHJ
OHGIPQRIHPZJ�XJK�UL]VKGIJGHIJHGJTLIKJLSJPK�ULPK\JXHPJRNQĜKJLGJ̀HPcJHGMfaJRHSIJHXJIPQGS]HPILĜJK�UL]VKGIJIHJQG\JXPHVJ
TLIKJ̀LMMJ_KJQMMH̀K\Z

�������JbNKGJINKJd̀ GKPJHPJ�PRNLIKRIJ�LGJQSSHRLQILHGJ̀LINJINKJOHGSIPURILHGJ�QGQ̂KP�JPK�UKSIJINQIJINKJOHGIPQRIHPJ
]KPXHPVJ̀HPcJ̀NLRNJLSJGHIJLGRMU\K\JLGJINKJOHGIPQRIJgPQ̀LĜSJHPJT]KRLXLRQILHGSJQG\J̀NLRNJ̀LMMJPKSUMIJLGJQ\\LILHGQMJRHSIJ
IHJINKJd̀ GKPaJINKJ�PRNLIKRIJSNQMMJPK�UKSIJINQIJINKJOHGIPQRIHPJSU_VLIJLISJ]PH]HSQMJXHPJ]KPXHPVLĜJSURNJQ\\LILHGQMJ̀HPcZJ
YNKJOHGIPQRIHPJSNQMMJSU_VLIJLISJ]PH]HSQMJIHJINKJOHGSIPURILHGJ�QGQ̂KPJQG\J�PRNLIKRIJXHPJPKhLK̀ZJYNKJOHGIPQRIHP�SJ
]PH]HSQMJSNQMMJLGRMU\KJQJRHV]MKIKJLIKVL�QILHGJHXJINKJRHSISJQSSHRLQIK\J̀LINJ]KPXHPVLĜJLISJ̀HPcJLGRMU\LĜJMQ_HPJQG\J
VQIKPLQMSZJ�MMJ]PH]HSQMSJXHPJQGfJ̀HPcJINQIJQJOHGIPQRIHPaJLISJTU_RHGIPQRIHP�S�JHPJTU_�SU_RHGIPQRIHP�S�J]KPXHPVJLGJ
RHGGKRILHGJ̀LINJQ\\LILHGQMJ̀HPcJSNQMMJ_KJ]PH]KPMfJLIKVL�K\JQG\JSU]]HPIK\J_fJSUXXLRLKGIJSU_SIQGILQILĜJ\QIQaJLGRMU\LĜJ
_UIJGHIJMLVLIK\JIHJVQIKPLQMJ\KSRPL]ILHGSaJVQIKPLQMJ�UQGILILKSaJVQIKPLQMJUGLIJ]PLRKSaJMQ_HPJIPQ\KJMLSILĜSaJMQ_HPJNHUPJ
�UQGILILKSaJMQ_HPJIPQ\KJPQIKSaJK�UL]VKGIJ\KSRPL]ILHGSJQG\JK�UL]VKGIJPQIKSJ̀LINJQJ]KPRKGIQ̂KJQMMH̀QGRKJXHPJHhKPNKQ\J
QG\J]PHXLIJQSJSKIJXHPINJLGJTKRILHGJ�Z�Z��Z

�������JdhKPILVKaJ̀NKGJS]KRLXLRQMMfJQUINHPL�K\J_fJINKJd̀ GKPJLGJ̀PLILĜaJQG\JGHIJQSJQJRHPPKRILhKJVKQSUPKJ_fJINKJ
OHGIPQRIHPJIHJKW]K\LIKJINKJ]PĤPKSSJHXJRHGSIPURILHGJQSJHP\KPK\J_fJINKJd̀ GKPJ_QSK\JHGJLISJ\KIKPVLGQILHGJINQIJINKJ
]KPXHPVQGRKJHXJINKJbHPcJNQSJGHIJ]PĤPKSSK\JIHJINKJMKhKMJHXJRHV]MKILHGJPK�ULPK\J_fJINKJQ]]PHhK\JTRNK\UMKaJSNQMMJ_KJ
]QL\JXHPJ_fJINKJd̀ GKPJHGJINKJ_QSLSJHXJ]PKVLUVJ]QfVKGIJHGMfaJ]MUSJINKJRHSIJHXJLGSUPQGRKJQG\JIQWKSJ_QSK\JHGJINKJ
]PKVLUVJ]QfVKGIJ]KPLH\ZJdhKPNKQ\JQG\J]PHXLIJ̀LMMJGHIJ_KJ]QL\J_fJINKJd̀ GKPJXHPJHhKPILVKZ

�������JOHSISJIHJ̀NLRNJHhKPNKQ\JQG\J]PHXLIJLSJIHJ_KJQ]]MLK\JSNQMMJ_KJ\KIKPVLGK\JLGJQRRHP\QGRKJ̀LINJTKRILHGJ�Z�Z�ZJYNKJ
QMMH̀Q_MKJHhKPNKQ\JQG\J]PHXLIJVQPc�U]JSNQMMJLGRMU\KaJ_UIJGHIJ_KJMLVLIK\JIHaJINKJXHMMH̀LĜ�

�� NHVKJHXXLRKJKW]KGSK�
�� XLKM\JHXXLRKJKW]KGSK�
�� SU]KPhLSLHG�
�� ]PHeKRIJVQGQ̂KVKGIJ�JKSILVQILHG�JQG\
�� SVQMMJIHHMSJ�JK�UL]VKGIZ

�������J GLIJ]PLRKSJSNQMMJ_KJSU_VLIIK\JLGJINKJ¡L\J¢HPVJXHPJhQPLHUSJLIKVSJQSJSKIJXHPINJINKPKLGaJQG\JQPKJSU_eKRIJIHJQ]]PHhQMJ
QG\JQRRK]IQGRKJ_fJINKJd̀ GKPZJYNKJd̀ GKPJPKSKPhKSJINKJPL̂NIJIHJPKeKRIJQGfJUGLIJ]PLRKJ̀NLRNJLSJUGPKQSHGQ_MKJHPJ
UG_QMQGRK\aJQSJRHV]QPK\J̀LINJ]PKhQLMLĜJRHSISaJHPJQSJRHV]QPK\J̀LINJINKJUGLIJ]PLRKSJSU_VLIIK\J_fJHINKPJ_L\\KPSJXHPJINKJ
�PHeKRIZJ�]]PHhK\JUGLIJ]PLRKSJ�UHIK\JSNQMMJLGRMU\KJQMMJ]PHXLIaJHhKPNKQ\aJ_HG\SaJLGSUPQGRKaJMQ_HPaJVQIKPLQMSaJK�UL]VKGIaJ
IHHMSaJQ]]MLRQ_MKJIQWKSJGKRKSSQPfJIHJRHV]MKIKJINKJ̀HPcJLIKVJQG\JSNQMMJQ]]MfJIHJQMMJ̀HPcJQ\\K\JHPJ̀HPcJ\K\URIK\Z

������£¤¥¦§̈�©ª«̈ª¬
�������J�JONQĜKJdP\KPJLSJQJ̀PLIIKGJLGSIPUVKGIJ]PK]QPK\J_fJINKJOHGSIPURILHGJ�QGQ̂KPJQG\JSL̂GK\J_fJINKJd̀ GKPaJ
OHGSIPURILHGJ�QGQ̂KPaJ�PRNLIKRIaJQG\JOHGIPQRIHPaJSIQILĜJINKLPJQ̂PKKVKGIJU]HGJQMMJHXJINKJXHMMH̀LĜ�

�� YNKJRNQĜKJLGJINKJbHPc�
�� YNKJQVHUGIJHXJINKJQ\eUSIVKGIaJLXJQGfaJLGJINKJOHGIPQRIJTUV�JQG\
�� YNKJKWIKGIJHXJINKJQ\eUSIVKGIaJLXJQGfaJLGJINKJOHGIPQRIJYLVKZ

���������kONQĜKSJLGJINKJbHPcJLGhHMhLĜJQ\\LILHGQMJbHPcJHPJ\KMKILHGJHXJbHPcJKXXKRILĜJQGJQ\\LILHGJIHJHPJSU_IPQRILHGJ
XPHVJINKJOHGIPQRIJTUVJSNQMMJGHIJ_KJVQ\KJUGILMJINKJOHGIPQRIHPJSU_VLISJIHJINKJ�PRNLIKRIJQG\JOHGSIPURILHGJ�QGQ̂KPJINKJ
RHSIJHXJINKJQ\\K\JHPJ\KMKIK\JbHPcJ̀LINJQJRHV]MKIKJQG\J\KIQLMK\JMLSILĜJHXJQMMJTU_RHGIPQRIHPSJLGhHMhK\aJQMMJVQIKPLQMSaJ
MQ_HPaJHhKPNKQ\JQG\J]PHXLIJQG\JQGJQ]]PH]PLQIKJONQĜKJdP\KPJNQSJ_KKGJLSSUK\ZJ�XJPK�UKSIK\aJINKJOHGIPQRIHPJSNQMMJSU_VLIJ
\KIQLMK\J�UHIQILHGSJXHPJTU_RHGIPQRIHPSJQG\JVQIKPLQMJSU]]MLKPSZJONQĜKSJLGJINKJbHPcJ̀NKGJGHIJLGhHMhLĜJQ\\LILHGSJHPJ
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GHIHJKLMNOPQLROJSHOTLMJQUVJOWXRONSUIIOMLJOYHORUGHOXMJKIOJSHOZQVSKJHVJOSUNOKNNXHGOUMOU[[QL[QKUJHOTSUM\HO]QGHQ̂OZIIO
TSUM\HO]QGHQNORXNJOSU_HOJSHOU[[QL_UIOLPOJSHO]̀ MHQaOTLMNJQXVJKLMObUMU\HQOUMGOZQVSKJHVJOKMÒQKJKM\̂

cdefgfgObHJSLGNOXNHGOKMOGHJHQRKMKM\OUGhXNJRHMJNOJLOJSHOTLMJQUVJOWXRORUiOKMVIXGHOJSLNHOIKNJHGOKMOWHVJKLMOĵk̂k̂

cdefgfldZ\QHHRHMJOLMOUMiOTSUM\HO]QGHQONSUIIOVLMNJKJXJHOUOPKMUIONHJJIHRHMJOLPOUIIOTIUKRNOUMGOLJSHQORUJJHQNOQHIUJHGOJLO
JSHOVSUM\HOKMOmLQnOJSUJOKNOJSHONXYhHVJOLPOJSHOTSUM\HO]QGHQaOKMVIXGKM\aOYXJOMLJOIKRKJHGOJLaOUIIOGKQHVJOUMGOKMGKQHVJOVLNJNO
UNNLVKUJHGÒKJSONXVSOVSUM\HOoKMVIXGKM\aÒKJSLXJOIKRKJUJKLMaOUIIOVLNJNOLPOUNNLVKUJHGOGHIUiaOKMJHQPHQHMVHaOUVVHIHQUJKLMaO
KMHPPKVKHMViaOL_HQSHUGaOUNÒHIIOUNOVLNJNOLPORUJHQKUIaOIUYLQOUMGONX[HQ_KNKLMpaOUMGOUMiOUMGOUIIOUGhXNJRHMJNOJLOJSHOTLMJQUVJO
WXROUMGOJSHOTLMJQUVJOqKRĤOrUiRHMJOLPOUOTSUM\HO]QGHQONSUIIOVLMNJKJXJHOUVVLQGOUMGONUJKNPUVJKLMOLPOUIIOTIUKRNOLPOJSHO
TLMJQUVJLQOKMOVLMMHVJKLMÒKJSOJSHOVSUM\HOLQOVSUM\HNOJLOJSHOTLMJQUVJOUGGQHNNHGOYiOJSHOTSUM\HO]QGHQOUMGOKJOKNO
XMGHQNJLLGOUMGOU\QHHGOJSUJOUONK\MHGOTSUM\HO]QGHQONSUIIOYHOJSHOVLR[IHJHOUMGOPXIIiOKMJH\QUJHGOU\QHHRHMJOPLQOUIIOQHIUJHGO
VLNJNOUMGOJSHQHOUQHOMLOLQUIOLQÒQKJJHMOXMGHQNJUMGKM\NaOQHNHQ_UJKLMNaOQH[QHNHMJUJKLMNOLQOU\QHHRHMJNaOGKQHVJIiOLQO
KMGKQHVJIiaOVLMMHVJHGÒKJSOJSHOTSUM\HO]QGHQOUMGOMLJOUPPKQRUJK_HIiONJUJHGOLMOJSHONK\MHGOTSUM\HO]QGHQ̂OsMOJSHOH_HMJOUO
TSUM\HO]QGHQOKMVQHUNHNOJSHOTLMJQUVJOWXRaOJSHOTLMJQUVJLQONSUIIOKMVIXGHOJSHOmLQnOVL_HQHGOYiONXVSOTSUM\HO]QGHQNOKMO
Z[[IKVUJKLMNOPLQOrUiRHMJNOUNOKPONXVSOmLQnÒHQHOLQK\KMUIIiO[UQJOLPOJSHOTLMJQUVJOtLVXRHMJN̂

cdefgfudv[LMOJSHOTLMJQUVJLQwNOVLR[IHJKLMOLPOJSHOTSUM\HO]QGHQÒLQnaOUMGO[QKLQOJLO[UiRHMJOYHKM\ORUGHOJLOJSHO
TLMJQUVJLQOPLQONXVSÒLQnaOJSHOTLMJQUVJLQONSUIIO[QL_KGHOJSHO]̀ MHQÒKJSOJSHOPLIIL̀KM\OKMPLQRUJKLMxO

fy THQJKPKHGO[UiQLIINOKJHRKzKM\OJSHOIUYLQOUVJXUIIiOXJKIKzHGOKMOVLMMHVJKLMÒKJSOJSHOTSUM\HO]QGHQÒLQn{OUMG
fg TL[KHNOLPOKM_LKVHNOPQLROKJNOWXYVLMJQUVJLQNONX[[IiKM\ÒLQnOKMOVLMMHVJKLMÒKJSOJSHOTSUM\HO]QGHQÒLQn̂

cdefgf|dZGGKJKLMUIÒLQnO[HQPLQRHGÒKJSLXJOUXJSLQKzUJKLMOLPOUOTSUM\HO]QGHQÒKIIOMLJOHMJKJIHOJSHOTLMJQUVJLQOJLOUMO
KMVQHUNHOKMOJSHOTLMJQUVJOWXROLQOUMOH}JHMNKLMOLPOJSHOTLMJQUVJOqKRHaOH}VH[JOUJO[QL_KGHGOKMOWHVJKLMOĵkaOUMGOH}VH[JOKMOJSHO
VUNHOLPOUMOHRHQ\HMViOUNO[QL_KGHGOKMOWHVJKLMO~�̂�̂

cdefld������������d������d����������
cdeflfyOZOTLMNJQXVJKLMOTSUM\HOtKQHVJK_HOKNOUÒQKJJHMOLQGHQO[QH[UQHGOYiOJSHOTLMNJQXVJKLMObUMU\HQOUMGONK\MHGOYiOJSHO
]̀ MHQaOTLMNJQXVJKLMObUMU\HQOUMGOZQVSKJHVJaOGKQHVJKM\OUOVSUM\HOKMOJSHOmLQnO[QKLQOJLOU\QHHRHMJOLMOUGhXNJRHMJaOKPOUMiaO
KMOJSHOTLMJQUVJOWXROLQOTLMJQUVJOqKRHaOLQOYLJŜOqSHO]̀ MHQORUiOYiOTLMNJQXVJKLMOTSUM\HOtKQHVJK_HaÒKJSLXJO
KM_UIKGUJKM\OJSHOTLMJQUVJaOLQGHQOVSUM\HNOKMOJSHOmLQnÒKJSKMOJSHO\HMHQUIONVL[HOLPOJSHOTLMJQUVJOVLMNKNJKM\OLPOUGGKJKLMNaO
GHIHJKLMNaOLQOLJSHQOQH_KNKLMNaOJSHOTLMJQUVJOWXROUMGOTLMJQUVJOqKRHOYHKM\OUGhXNJHGOUVVLQGKM\Iî

cdeflfgOZOTLMNJQXVJKLMOTSUM\HOtKQHVJK_HONSUIIOYHOXNHGOKMOJSHOUYNHMVHOLPOJLJUIOU\QHHRHMJOLMOJSHOJHQRNOLPOUOTSUM\HO
]QGHQ̂OsMOJSHOH_HMJOJSHOTLMJQUVJLQOUMGOJSHO]̀ MHQOVUMMLJOU\QHHOLMOJSHONXROYiÒSKVSOJSHOTLMJQUVJOWXROLQOJSHOURLXMJOLPO
JKRHOYiÒSKVSOJSHOTLMJQUVJOqKRHOKNOJLOYHOKMVQHUNHGOLQOQHGXVHGOYUNHGOX[LMOVSUM\HNOJLOJSHONVL[HOLPOJSHOmLQnOUNO
GHNVQKYHGOKMOZQJKVIHOjaOJSHOZQVSKJHVJOLQOTLMNJQXVJKLMObUMU\HQONSUIIOKNNXHOUOTLMNJQXVJKLMOTSUM\HOtKQHVJK_HOQHPIHVJKM\O
JSHOUGGKJKLMOJLOLQOQHGXVJKLMOLPOJSHONVL[HOLPOJSHOTLMJQUVJLQwNOTLMJQUVĴ

cdeflfgfy�sPOJSHO]̀ MHQOUMGOJSHOTLMJQUVJLQOVUMMLJOU\QHHOJSUJOJSHOQH�XHNJHGOmLQnO[QL[HQIiOPLQRNOJSHOYUNKNOPLQOUOTSUM\HO
]QGHQOLQOLMOJSHONXROYiÒSKVSOJSHOTLMJQUVJOKNOJLOYHOKMVQHUNHGOLQOQHGXVHGOYUNHGOX[LMOVSUM\HNOJLOJSHONVL[HOLPOmLQnaOJSHO
ZQVSKJHVJOLQOTLMNJQXVJKLMObUMU\HQONSUIIOKNNXHOUOTLMNJQXVJKLMOTSUM\HOtKQHVJK_HONK\MHGOYiOJSHO]̀ MHQaOTLMNJQXVJKLMO
bUMU\HQOUMGOZQVSKJHVJOQHPIHVJKM\OJSHOUGGKJKLMOJLaOLQOQHRL_UIOLPaOJSHONVL[HOLPOmLQnOUMGOJSHOTLMJQUVJLQONSUIIOoUpOKMOJSHO
VUNHOLPOUGGKJKLMUIÒLQnOJLOYHO[HQPLQRHGOYiOJSHOTLMJQUVJLQaO[HQPLQRONXVSOUGGKJKLMUIÒLQnOKMOUMOH}[HGKJKLXNORUMMHQONLO
UNOMLJOJLOGHIUiOJSHOmLQnOLPOJSHOTLMJQUVJLQOLQOLJSHQOTLMJQUVJLQNÒLQnKM\OUJOJSHONKJHOUMOnHH[OQHVLQGNOLPOKJNO[HQPLQRUMVHO
LPONXVSOUGGKJKLMUIÒLQnaOUMGOoYpOKMOJSHOVUNHOLPÒLQnOJLOYHOQHRL_HGOPQLROJSHONVL[HOLPOJSHOTLMJQUVJLQwNOmLQnaOQHPQUKMO
PQLROJUnKM\OUMiONJH[NOKMOVLMMHVJKLMÒKJSOJSHÒLQnOUNNLVKUJHGÒKJSOJSHOGHGXVJKLMOLPOJSHOTLMJQUVJLQwNOmLQn̂OqSHO
TLMNJQXVJKLMOTSUM\HOtKQHVJK_HONSUIIOKMVIXGHxOoUpOUOGHNVQK[JKLMOLPOJSHÒLQnOYHKM\OUGGHGOLQOQHRL_HGOPQLROJSHO
TLMJQUVJLQwNONVL[HOLPOmLQn{OoYpOJSHOURLXMJOJSHO]̀ MHQOSUNOGHJHQRKMHGOJLOYHOJSHOVLNJOUNNLVKUJHGÒKJSOJSHOUGGKJKLMUIO
L̀QnOoUNOJSLNHOVLNJNOUQHOKGHMJKPKHGOUMGOIKRKJHGOKMOWHVJKLMOĵk̂�pOLQOQHRL_UIOLPOJSHONVL[HOLPOJSHOTLMJQUVJLQwNOTLMJQUVJO
XMJKIOJSHO]̀ MHQOUMGOJSHOTLMJQUVJLQOU\QHHOX[LMOJSHOKMVQHUNHOLQOGHVQHUNHOKMOJSHOTLMJQUVJLQwNOTLMJQUVJOWXRaOLQOXMJKIOUO
VIUKROPKIHGOYiOJSHOTLMJQUVJLQOSUNOYHHMOGHJHQRKMHG{OUMGOoVpOJSHOH}JHMJOJLÒSKVSOJSHOTLMJQUVJOqKRHÒKIIOYHOUGhXNJHGOUNOUO
QHNXIJOLPOJSHOVSUM\HOKMOJSHONVL[HOLPOmLQn̂OZMiOVIUKRNORXNJOYHOPKIHGOKMOUVVLQGUMVHÒKJSOJSHOQH�XKQHRHMJNONHJOPLQJSOKMO
ZQJKVIHO~�OLPOJSHNHO�HMHQUIOTLMGKJKLMN̂O�UKIXQHOJLOJKRHIiOPKIHOUMiOVIUKROKMOUVVLQGUMVHÒKJSOQH�XKQHRHMJNONHJOPLQJSO
JSHQHKMONSUIIOVLMNJKJXJHOUÒUK_HQOLPONXVSOVIUKR̂
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GHIJKJKLMNLOPQLRSTUOVWXOYSTLRPZT[QL\YVQXOY]QL̂VS]Y_QULNSVLZL̀QOPS_LNSVLZTLZ_aWUÒQTOLOSLOPQLRSTOVZXOLbẀ cLOPQL
Z_aWUÒQTOLUPZddLeQLeZUQ_LSTLSTQLSNLOPQLNSddSfYT[L̀QOPS_Ug

Jh iWOWZdLZXXQ̂OZTXQLSNLZLdẀ L̂UẀ L̂VŜQVdjLYOQ̀YkQ_LZT_LUŴ ŜVOQ_LejLUWNNYXYQTOLUWeUOZTOYZOYT[L_ZOZLOSL
Q̂V̀YOLQ]ZdWZOYSTl

Jm nTYOL̂VYXQULUOZOQ_LYTLOPQLRSTOVZXOL\SXẀ QTOULSVLUWeUQoWQTOdjLZ[VQQ_LŴSTLpWTYOL̂VYXQULUPZddLeQL_QQ̀Q_L
OSLYTXdW_QLZddLXSUOULZT_LQq̂QTUQULNSVLOPQLRSTOVZXOSVrULXPZT[Q_LsSVtcLYTXdW_YT[LXSUOULSNL[QTQVZdL
XST_YOYSTUcLYTUWVZTXQueST_ULZT_LS]QVPQZ_LZT_L̂VSNYOLZOOVYeWOZedQLOSLOPQLXPZT[Qvl

JK RSUOLOSLeQL_QOQV̀YTQ_LYTLZL̀ZTTQVLZ[VQQ_LŴSTLejLOPQL̂ZVOYQULZT_LZL̀WOWZddjLZXXQ̂OZedQLNYqQ_LSVL
Q̂VXQTOZ[QLNQQLUWeaQXOLOSLOPQLdỲYOZOYSTULSNLbQXOYSTLwxyxzzlLSV

J{ |UL̂VS]Y_Q_LYTLbQXOYSTLwxyx}LUWeaQXOLOSLOPQLdỲYOZOYSTULSNLbQXOYSTLwxyxzzx

GHIJKJ{LMNLOPQLRSTOVZXOSVL_SQULTSOLVQÛST_L̂VS̀ ÔdjLSVL_YUZ[VQQULfYOPLOPQL̀QOPS_LNSVLZ_aWUÒQTOLYTLOPQLRSTOVZXOLbẀ cL
OPQLRSTUOVWXOYSTLiZTZ[QVLUPZddL_QOQV̀YTQLOPQLZ_aWUÒQTOLSTLOPQLeZUYULSNLVQZUSTZedQLQq̂QT_YOWVQULZT_LUZ]YT[ULSNLOPSUQL
Q̂VNSV̀YT[LOPQLsSVtLZOOVYeWOZedQLOSLOPQLXPZT[QcLYTXdW_YT[cLYTLXZUQLSNLZTLYTXVQZUQLYTLOPQLRSTOVZXOLbẀ cLZTLZ̀SWTOLNSVL
S]QVPQZ_LZT_L̂VSNYOLZULUQOLNSVOPLYTLbQXOYSTLwxyxzzxLMTLUWXPLXZUQcLZT_LZdUSLWT_QVLbQXOYSTLwxyxzzcLOPQLRSTOVZXOSVLUPZddLtQQ̂L
ZT_L̂VQUQTOcLYTLUWXPLNSV̀LZULOPQLRSTUOVWXOYSTLiZTZ[QVL̀ZjL̂VQUXVYeQcLZTLYOQ̀YkQ_LZXXSWTOYT[LOS[QOPQVLfYOPL
Ẑ V̂ŜVYZOQLUŴ ŜVOYT[L_ZOZxLnTdQUULSOPQVfYUQL̂VS]Y_Q_LYTLOPQLRSTOVZXOL\SXẀ QTOUcLXSUOULNSVLOPQL̂WV̂SUQULSNLOPYUL
bQXOYSTLwxyx}LUPZddLeQLdỲYOQ_LOSLOPQLNSddSfYT[g

Jh |XOWZdLXSUOULSNLdZeSVcLYTXdW_YT[LUSXYZdLUQXWVYOjcLSd_LZ[QLZT_LWTQ̀ d̂Sj̀ QTOLYTUWVZTXQcLNVYT[QLeQTQNYOUL
VQoWYVQ_LejLZ[VQQ̀QTOLSVLXWUOS̀ cLZT_LfSVtQVULXS̀ Q̂TUZOYSTLYTUWVZTXQl

Jm |XOWZdLXSUOULSNL̀ZOQVYZdUcLUŴ d̂YQUcLZT_LQoWŶ̀ QTOcLYTXdW_YT[LXSUOLSNLOVZTÛSVOZOYSTcLfPQOPQVL
YTXSV̂SVZOQ_LSVLXSTUẀ Q_l

JK |XOWZdLVQTOZdLXSUOULSNL̀ZXPYTQVjLZT_LQoWŶ̀ QTOcLQqXdWUY]QLSNLPZT_LOSSdUcLVQTOQ_LNVS̀ LOPYV_L̂ZVOYQUlLZT_
J{ |XOWZdLXSUOULSNL̂VQ̀YẀ ULNSVLZddLeST_ULZT_LYTUWVZTXQcL̂QV̀YOLNQQUcLZT_LUZdQUcLWUQLSVLUỲYdZVLOZqQULVQdZOQ_L

OSLOPQLZ__YOYSTZdLfSVtxL

GHIJKJ~LMNLOPQLRSTOVZXOSVL_YUZ[VQQULfYOPLOPQLZ_aWUÒQTOLYTLOPQLRSTOVZXOL�ỲQcLOPQLRSTOVZXOSVL̀ZjL̀ZtQLZLRdZỲLYTL
ZXXSV_ZTXQLfYOPLẐ d̂YXZedQL̂VS]YUYSTULSNL|VOYXdQLz�x

GHIJKJ�Ln̂STLVQXQŶOLSNLZLRSTUOVWXOYSTLRPZT[QL\YVQXOY]QcLOPQLRSTOVZXOSVLUPZddL̂VS̀ ÔdjL̂VSXQQ_LfYOPLOPQLXPZT[QLYTLOPQL
sSVtLYT]Sd]Q_LZT_LZ_]YUQLOPQLRSTUOVWXOYSTLiZTZ[QVLSNLOPQLRSTOVZXOSVrULZ[VQQ̀QTOLSVL_YUZ[VQQ̀QTOLfYOPLpzvLOPQL
Q̀OPS_cLYNLZTjcL̂VS]Y_Q_LYTLOPQLRSTUOVWXOYSTLRPZT[QL\YVQXOY]QLNSVL_QOQV̀YTYT[LOPQL̂VŜSUQ_LZ_aWUÒQTOLYTLOPQL
RSTOVZXOLbẀ LSVLRSTOVZXOL�ỲQLSVLp�vLOPQLZ̀SWTOLSNLOPQLYTXVQZUQLSVL_QXVQZUQLYTLOPQLRSTOVZXOLbẀ LZT_LRSTOVZXOL�ỲQL
ZUL̂VS]Y_Q_LYTLbQXOYSTLwxyx�xzxL|TjLXdZỲUL̀WUOLeQLNYdQ_LYTLZXXSV_ZTXQLfYOPLOPQLVQoWYVQ̀QTOULUQOLNSVOPLYTL|VOYXdQLz�LSNL
OPQUQL�QTQVZdLRST_YOYSTUxL�ZYdWVQLOSLOỲQdjLNYdQLZTjLXdZỲLYTLZXXSV_ZTXQLfYOPLVQoWYVQ̀QTOULUQOLNSVOPLOPQVQYTLUPZddL
XSTUOYOWOQLZLfZY]QVLSNLUWXPLXdZỲx

GHIJKJIL|LRSTUOVWXOYSTLRPZT[QL\YVQXOY]QLUY[TQ_LejLOPQLRSTOVZXOSVLYT_YXZOQULOPQLRSTOVZXOSVrULZ[VQQ̀QTOLOPQVQfYOPcL
YTXdW_YT[LZ_aWUÒQTOLYTLRSTOVZXOLbẀ LZT_LRSTOVZXOL�ỲQLSVLOPQL̀QOPS_LNSVL_QOQV̀YTYT[LOPQ̀xLbWXPLZ[VQQ̀QTOLUPZddL
eQLQNNQXOY]QLỲ Q̀_YZOQdjLZT_LUPZddLeQLVQXSV_Q_LZULZLRPZT[QL�V_QVx

GHIJKJ�LsPQTLOPQL�fTQVLSVL|VXPYOQXOLVQoWQUOLOPZOL̂SVOYSTULSNLOPQLRSTOVZXOSVrULsSVtLSVY[YTZddjLYTXdW_Q_LYTLOPQL
\VZfYT[ULSVLb̂QXYNYXZOYSTULeQL_QdQOQ_LZT_LfPYXPLfYddLVQUWdOLYTLZLVQ_WXOYSTLSNLOPQLRSTOVZXOLbẀ cLOPQL|VXPYOQXOLUPZddL
VQoWQUOLOPZOLOPQLRSTOVZXOSVLUWè YOLYOUL̂VŜSUZdLNSVL_QdQOYT[LOPQLUXŜQLSNLUWXPLsSVtLNVS̀ LOPQLRSTOVZXOxL�PQL
RSTOVZXOSVrUL̂VŜSUZdLUPZddLYTXdW_QLZLXS̀ d̂QOQLYOQ̀YkZOYSTLSNLOPQLXSUOULZUUSXYZOQ_LfYOPL_Q_WXOYT[LUWXPLsSVtLYTXdW_YT[L
dZeSVcL̀ZOQVYZdUcLS]QVPQZ_LZT_L̂VSNYOxL�PQLRSTOVZXOSVLUPZddLTSOLeQLQTOYOdQ_LOSLVQOZYTLYOULS]QVPQZ_LSVL̂VSNYOLNSVLUWXPLfSVtL
TSVLUPZddLZTjLSNLYOULbWeXSTOVZXOSVULfPYXPLfQVQLOSL̂QVNSV̀LOPQLfSVtLeQYT[L_Q_WXOQ_LNVS̀ LOPQLRSTOVZXOSVrULUXŜQLSNL
sSVtxL|__YOYSTZddjcLOPQLRSTOVZXOSVLUPZddLVQNdQXOLOPQLVQ_WXQ_LXSUOLSNL̂VQ̀YẀ ULSTLeST_ULfPYXPLZVQLOSLeQLUŴ d̂YQ_L
PQVQYTLZULZLVQUWdOLSNLUWXPLXPZT[QxLsPQTLeSOPLZ__YOYSTULZT_LXVQ_YOULXS]QVYT[LVQdZOQ_LsSVtLSVLUWeUOYOWOYSTULZVQLYT]Sd]Q_L
YTLZLXPZT[QcLOPQLZddSfZTXQLNSVLS]QVPQZ_LZT_L̂VSNYOLUPZddLeQLNY[WVQ_LSTLOPQLeZUYULSNLTQOLYTXVQZUQcLYNLZTjcLfYOPLVQÛQXOLOSL
OPZOLXPZT[Qx

GHIJKJ�L�QT_YT[LNYTZdL_QOQV̀YTZOYSTLSNLOPQLOSOZdLXSUOLSNLZLRSTUOVWXOYSTLRPZT[QL\YVQXOY]QLOSLOPQL�fTQVcLOPQLRSTOVZXOSVL
Z̀jLVQoWQUOL̂Zj̀ QTOLNSVLsSVtLXS̀ d̂QOQ_LWT_QVLOPQLRSTUOVWXOYSTLRPZT[QL\YVQXOY]QLYTL|̂ d̂YXZOYSTULNSVL�Zj̀ QTOxL�PQL
RSTUOVWXOYSTLiZTZ[QVLZT_L|VXPYOQXOLfYddL̀ZtQLZTLYTOQVỲL_QOQV̀YTZOYSTLNSVL̂WV̂SUQULSNL̀STOPdjLXQVOYNYXZOYSTLNSVL
Ẑj̀ QTOLNSVLOPSUQLXSUOULZT_LXQVOYNjLNSVL̂Zj̀ QTOLOPQLZ̀SWTOLOPZOLOPQLRSTUOVWXOYSTLiZTZ[QVLZT_L|VXPYOQXOL_QOQV̀YTQLOSL
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GHIJHKLMNKGOPIQRLSTUTHVWIXYHITNSHJTZIVHSHJZTNKSTMNIMUI[MLSILYKOOIKVQRLSISYHI\MNSJK[SI]RZIMNISYHILKZHIGKLTLIKLIKI\YKN̂HI
_JVHJ̀ILRGQH[SISMISYHIJT̂YSIMUIHTSYHJIaKJSPISMIVTLK̂JHHIKNVIKLLHJSIKI\OKTZITNIK[[MJVKN[HIbTSYIcJST[OHIdeW

fghijiklImYHNISYHI_bNHJIKNVI\MNSJK[SMJIK̂JHHIbTSYIKIVHSHJZTNKSTMNIZKVHIGPISYHI\MNLSJR[STMNInKNK̂HJIKNVIcJ[YTSH[SI
[MN[HJNTN̂ISYHIKVQRLSZHNSLITNISYHI\MNSJK[SI]RZIKNVI\MNSJK[SIXTZH̀IMJIMSYHJbTLHIJHK[YIK̂JHHZHNSIRaMNISYHI
KVQRLSZHNSL̀ILR[YIK̂JHHZHNSILYKOOIGHIHUUH[SToHITZZHVTKSHOPIKNVISYHI\MNLSJR[STMNInKNK̂HJILYKOOIaJHaKJHIKI\YKN̂HI
_JVHJWI\YKN̂HI_JVHJLIZKPIGHITLLRHVIUMJIKOOIMJIKNPIaKJSIMUIKI\MNLSJR[STMNI\YKN̂HIpTJH[SToHW

fghijikkIXYHIOTZTSIUMJISYHI[MZGTNHVIMoHJYHKVIKNVIaJMUTSITN[ORVHVITNISYHISMSKOI[MLSISMISYHI_bNHJILYKOOIGHIGKLHVIMNISYHI
UMOOMbTN̂IL[YHVROHq

ik rMJISYHI\MNSJK[SMJ̀IUMJImMJsIaHJUMJZHVIGPISYHI\MNSJK[SMJtLIMbNIUMJ[HL̀IUTUSHHNIaHJ[HNSIudevwIMUISYHI
VTJH[SI[MLSIUMJIOKGMJIKNVIZKSHJTKOLW

ix rMJISYHI\MNSJK[SMJ̀IUMJImMJsIaHJUMJZHVIGPISYHI\MNSJK[SMJtLI]RG[MNSJK[SMJ̀IZKyTZRZIMUIUToHIaHJ[HNSI
uevwIMUISYHIKZMRNSIVRHISYHI]RG[MNSJK[SMJIUMJISYHI\MNSJK[SMJtLIMoHJYHKVIKNVIaJMUTSWIrMJISYHI
]RG[MNSJK[SMJ̀IUMJImMJsIaHJUMJZHVIGPISYHI]RG[MNSJK[SMJtLIMbNIUMJ[HL̀ISHNIaHJ[HNSIudzvwIMUISYHIVTJH[SI
[MLSIUMJIOKGMJIKNVIZKSHJTKOLWIXYHISMSKOI[MZGTNHVIMoHJYHKVIKNVIaJMUTSIUMJIKI[YKN̂HIMJVHJILYKOOIGHIOTZTSHVI
SMIdevIMUISYHIVTJH[SI[MLSIJĤKJVOHLLITUISYHImMJsITLIaHJUMJZHVIGPISYHI\MNSJK[SMJIMJISYHI]RG[MNSJK[SMJW

ij XYHIZKJsRaIMNIKNPIaKJSIMUISYHImMJsIKI]RG[MNSJK[SMJILRG[MNSJK[SLIbTOOIGHIOTZTSHVISMIMNHIMoHJYHKVIKNVI
aJMUTSIUT̂RJH̀ITNIKVVTSTMNISMISYHI\MNSJK[SMJtLIMoHJYHKVIKNVIaJMUTSIZKJsRaWIXYHI]RG[MNSJK[SMJIKNVI
]RG{LRG[MNSJK[SMJIZKPIVToTVHISYHIMoHJYHKVIKNVIaJMUTSIKZMRNSIKLISYHPIK̂JHHIRaMNWI

i| \MLSISMIbYT[YIMoHJYHKVIKNVIaJMUTSITLISMIGHIKaaOTHVILYKOOIGHIVHSHJZTNHVITNIK[[MJVKN[HIbTSYI]H[STMNI}W~W}W
i� �NIMJVHJISMIUK[TOTSKSHI[YH[sTN̂IMUI�RMSKSTMNLIUMJIHySJKLIKNVI[JHVTSL̀IKOOIaJMaMLKOL̀IHy[HaSISYMLHILMIZTNMJI

SYKSISYHTJIaJMaJTHSPI[KNIGHILHHNIGPITNLaH[STMǸILYKOOIGHIK[[MZaKNTHVIGPIKI[MZaOHSHITSHZT�KSTMNIMUI[MLSLI
TN[ORVTN̂IOKGMJ̀IZKSHJTKOL̀IKNVILRG[MNSJK[SLWI�KGMJIKNVIZKSHJTKOILYKOOIGHITSHZT�HVITNISYHIZKNNHJI
aJHL[JTGHVIKGMoHWImYHJHIZKQMJI[MLSITSHZLIKJHILRG[MNSJK[SL̀ISYHPILYKOOIGHITSHZT�HVIKOLMW

i� _oHJYHKVIKNVIaJMUTSIZKJs{RaILYKOOITN[ORVH̀IGRSINMSIGHIOTZTSHVISM̀ISYHIUMOOMbTN̂q
ik YMZHIMUUT[HIHyaHNLH�
ix UTHOVIMUUT[HIHyaHNLH�
ij LRaHJoTLTMN�
i| aJMQH[SIZKNK̂HZHNSI�IHLSTZKSTMN�I
i� LZKOOISMMOLI�IH�RTaZHNS�
i� JHLHKJ[YI�IOKPMRS�
ih TNLaH[STMNLI�IaHJZTSL�
W� ZKSHJTKOIYKNVTN̂�
i� JH[MJVIVJKbTN̂LqIKNV
ikl LKUHSPIKNVI[OHKNRa

fghi|g�����g�������g��g���g����
XYHIcJ[YTSH[SIZKPIMJVHJIZTNMJI[YKN̂HLITNISYHImMJsISYKSIKJHI[MNLTLSHNSIbTSYISYHITNSHNSIMUISYHI\MNSJK[SIpM[RZHNSLIKNVI
VMINMSITNoMOoHIKNIKVQRLSZHNSITNISYHI\MNSJK[SI]RZIMJIKNIHySHNLTMNIMUISYHI\MNSJK[SIXTZHWIXYHIcJ[YTSH[StLIMJVHJIUMJI
ZTNMJI[YKN̂HLILYKOOIGHITNIbJTSTN̂WI�UISYHI\MNSJK[SMJIGHOTHoHLISYKSISYHIaJMaMLHVIZTNMJI[YKN̂HITNISYHImMJsIbTOOIKUUH[SISYHI
\MNSJK[SI]RZIMJI\MNSJK[SIXTZH̀ISYHI\MNSJK[SMJILYKOOINMSTUPISYHI\MNLSJR[STMNInKNK̂HJIKNVILYKOOINMSIaJM[HHVISMI
TZaOHZHNSISYHI[YKN̂HITNISYHImMJsWI�UISYHI\MNSJK[SMJIaHJUMJZLISYHImMJsILHSIUMJSYITNISYHIcJ[YTSH[StLIMJVHJIUMJIKIZTNMJI
[YKN̂HIbTSYMRSIaJTMJINMST[HISMISYHI\MNLSJR[STMNInKNK̂HJISYKSILR[YI[YKN̂HIbTOOIKUUH[SISYHI\MNSJK[SI]RZIMJI\MNSJK[SI
XTZH̀ISYHI\MNSJK[SMJIbKToHLIKNPIKVQRLSZHNSISMISYHI\MNSJK[SI]RZIMJIHySHNLTMNIMUISYHI\MNSJK[SIXTZHW

�������g�ggg����
fg�ikg�����������
fg�ikikI�NOHLLIMSYHJbTLHIaJMoTVHV̀I\MNSJK[SIXTZHITLISYHIaHJTMVIMUISTZH̀ITN[ORVTN̂IKRSYMJT�HVIKVQRLSZHNSL̀IKOOMSSHVITNI
SYHI\MNSJK[SIpM[RZHNSLIUMJI]RGLSKNSTKOI\MZaOHSTMNIMUISYHImMJsW

fg�ikixIXYHIVKSHIMUI[MZZHN[HZHNSIMUISYHImMJsITLISYHIVKSHIHLSKGOTLYHVITNISYHIĉJHHZHNSWIXYHIVKSHILYKOOINMSIGHI
aMLSaMNHVIMJIHySHNVHVIGPISYHIUKTORJHISMIK[SIMUISYHI\MNSJK[SMJIMJIaHJLMNLIMJIHNSTSTHLIUMJIbYMZISYHI\MNSJK[SMJITLI
JHLaMNLTGOHISMIK[SW

fg�ikijIXYHIVKSHIMUI]RGLSKNSTKOI\MZaOHSTMNITLISYHIVKSHI[HJSTUTHVIGPISYHIcJ[YTSH[SITNIK[[MJVKN[HIbTSYI]H[STMNI W¡WIXYHI
VKSHIMUIUTNKOI[MZaOHSTMNITLISYHIVKSHI[HJSTUTHVIGPISYHIcJ[YTSH[SIKNVI_bNHJITNIK[[MJVKN[HIbTSYI]H[STMNI WdzWI�NOHLLI
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FGHIJKLMINOPJIIQNLRNKJLGLRPNSTNGHINUKRIJVNGHINWFRGJOXGFJNOPJIIMNGHOGNYLROZNWF[\ZIGLFRNMHOZZNFXX]JNRFGN[FJINGHORN̂_N
XOZIRQOJNQOTMNÒGIJNGHINQOGINF̀Na]SMGORGLOZNWF[\ZIGLFRb

cdefgfhNiHINGIJ[NjQOTjNOMN]MIQNLRNGHINWFRGJOXGNkFX][IRGMNMHOZZN[IORNXOZIRQOJNQOTN]RZIMMNFGHIJKLMINM\IXL̀LXOZZTN
QÌLRIQb

cdefgflNmFJnNJI[OLRLRPNGFNSINXF[\ZIGIQNÒGIJNa]SMGORGLOZNWF[\ZIGLFRVNMHOZZNSINZL[LGIQNGFNLGI[MNKHLXHNXORNFJQLROJLZTN
SINXF[\ZIGIQNKLGHLRNONGHLJGTNô_pNQOTN\IJLFQNoFRIN[FRGHpNSÌFJIǸLROZN\OT[IRGNLMN[OQIb

cdefqdrstusvwwdxyzd{t|}~v��ty
cdefqfgNiL[INZL[LGMNMGOGIQNLRNGHINWFRGJOXGNkFX][IRGMNOJINF̀NGHINIMMIRXINF̀NGHINWFRGJOXGbN�TNI�IX]GLRPNGHIN�PJII[IRGVN
GHINWFRGJOXGFJNXFR̀LJ[MNGHOGNGHINWFRGJOXGNiL[INLMNONJIOMFROSZIN\IJLFQǸFJN\IJ̀FJ[LRPNGHINmFJnb

cdefqfqNiHINWFRGJOXGFJNMHOZZNRFGNnRFKLRPZTVNI�XI\GNSTNOPJII[IRGNFJNLRMGJ]XGLFRNF̀NGHINUKRIJNLRNKJLGLRPVNXF[[IRXIN
GHINmFJnN\JLFJNGFNGHINÌ̀IXGL�INQOGINF̀NLRM]JORXINJI�]LJIQNGFNSIǸ]JRLMHIQNSTNGHINWFRGJOXGFJNORQNUKRIJNORQNGHIN
UKRIJ�MNO\\JF�OZNF̀NM]XHNLRM]JORXIbNiHINQOGINF̀NXF[[IRXI[IRGNF̀NGHINmFJnNMHOZZNRFGNSINXHORPIQNSTNGHINÌ̀IXGL�IN
QOGINF̀NM]XHNLRM]JORXIbNiHINmFJnNXORNRFGNMGOJGN]RGLZNGHINJI�]LJIQNLRM]JORXINORQNSFRQMNOJIN\JF�LQIQNORQNGHINWFRGJOXGN
HOMNSIIRNI�IX]GIQb

cdefqf�NiHINWFRGJOXGFJNMHOZZN\JFXIIQNI�\IQLGLF]MZTNKLGHNOQI�]OGIǸFJXIMNORQNMHOZZNOXHLI�INa]SMGORGLOZNWF[\ZIGLFRNORQN
L̀ROZNXF[\ZIGLFRNKLGHLRNGHINWFRGJOXGNiL[IbNiHINWFRGJOXGFJNOPJIIMNGHOGNGHINmFJnNMHOZZNSIN\JFMIX]GIQNJIP]ZOJZTVN
QLZLPIRGZTNORQN]RLRGIJJ]\GIQZTNOGNM]XHNJOGINF̀N\JFPJIMMNOMNKLZZNIRM]JIǸ]ZZNXF[\ZIGLFRNGHIJIF̀NKLGHLRNGHINWFRGJOXGNiL[IN
M\IXL̀LIQNORQVǸ]JGHIJVNGFN\JF�LQINM]XHN\JFGIXGLFRMNOMN[OTNSINRIXIMMOJTbN�GNLMNI�\JIMMZTN]RQIJMGFFQNORQNOPJIIQNSTNGHIN
WFRGJOXGFJNGHOGNGHINGL[IǸFJNGHINM]SMGORGLOZNORQǸLROZNXF[\ZIGLFRNF̀NGHINmFJnNLMNONJIOMFROSZINGL[IǸFJNLGMNXF[\ZIGLFRVN
GOnLRPNLRGFNXFRMLQIJOGLFRVNO[FRPNFGHIJNGHLRPMVNGHINO�IJOPINXZL[OGLXNJORPINORQN]M]OZNKIOGHIJNXFRQLGLFRMN\JI�OLZLRPNLRN
GHIN�JF�IXG�MNZFXOZLGTb

c�efqfh��RNRFNXOMINMHOZZNGHINWFRGJOXGFJNQIZOTNGHIN\JFPJIMMNF̀NGHINmFJnVNFJNORTN\OJGNGHIJIF̀VNFRNOXXF]RGNF̀NXHORPIMNLRNNGHIN
mFJnNFJNQLM\]GIMNXO]MIQNSTN\JF\FMIQNFJNFJQIJIQNXHORPIMNLRNGHINmFJnNoLRXZ]QLRPNGHINI�]LGOSZIN�OZ]INF̀NGHINXHORPIMpVN
FJNORTNQLM\]GIMNFJNQLMOPJII[IRGMNOMNGFNGHINmFJnNFJNI�GJONKFJnb

cdefqflN�̀NGHINWFRGJOXGFJNQFIMNRFGNOXHLI�INGHINXF[\ZIGLFRNQOGINORQN[LZIMGFRINQOGIǸFJNIOXHNKFJnNLGI[NLRNGHINWFRGJOXGVNON
[LZIMGFRINFJNXJLGLXOZN\OGHNQOGINJÌZIXGIQNFRNGHIN�JF�IXGNaXHIQ]ZIVNFJNGHINQOGINF̀Na]SMGORGLOZNWF[\ZIGLFRǸFJNGHINmFJnNFJN
ORTN\OJGNGHIJIF̀VNGHINWFRGJOXGFJNMHOZZNSINJIM\FRMLSZIǸFJNOZZNQLJIXGNORQNXFRMI�]IRGLOZNQO[OPIMNGFNUKRIJNOJLMLRPǸJF[N
ORTNQIZOTNF̀NGHINWFRGJOXGFJVNLGMNa]S�WFRGJOXGFJMVNa]S�M]SXFRGJOXGFJMVNORQNM]\\ZLIJMVNLRN\IJ̀FJ[LRPNFJNXF[\ZIGLRPNGHIN
mFJnNLRNOXXFJQORXINKLGHNGHINGL[INJI�]LJI[IRGMNF̀NGHINWFRGJOXGVNSTNKOTNF̀NI�O[\ZINS]GNRFGNOMNONZL[LGOGLFR�NoLpN
OQQLGLFROZNOJXHLGIXG]JOZNORQNXFRMGJ]XGLFRN[OROPI[IRGǸIIMNJIZOGIQNGFNI�GIRQIQNMIJ�LXIM�NoLLpNOQQLGLFROZN\JF�IXGN
[OROPI[IRGNXFMGM�NoLLLpǸLRORXLRPNXFMGMNoLRXZ]QLRPNQIZOTIQNFJNZFMGNaGOGIN�]LZQLRPN�LQp�No�LpNGI[\FJOJTNMGFJOPINORQN
QLMZFXOGLFRNXFMGM�NORQNo�pNXFMGMNJIZOGIQNGFNGHINQLMJ]\GLFRNFJNJIZFXOGLFRNF̀NGHINUKRIJ�MN\IJMFRRIZVNOXOQI[LXNORQNFGHIJN
QI\OJG[IRGMVNLRXZ]QLRPNI�]L\[IRGNORQN[OXHLRIJTVNÒ̀IXGIQNSTNGHINUKRIJ�MNLROSLZLGTNGFNGL[IZTNFXX]\TNGHIN�JF�IXGN
ÒXLZLGLIMbNiHINUKRIJNMHOZZNHO�INGHINJLPHGNGFNQIQ]XGNGHINO[F]RGNF̀NGHIǸFJIPFLRPNQO[OPIMǸJF[NORTN\OT[IRGNGHIRNQ]IN
FJNGHIJIÒGIJNSIXF[LRPNQ]IǸJF[NGHINUKRIJNGFNGHINWFRGJOXGFJbN�̀NGHINWFRGJOXGNa][NLMNI�HO]MGIQVNGHINWFRGJOXGFJNMHOZZN
\OTNM]XHNO[F]RGMNGFNGHINUKRIJNFRNQI[ORQb

cdefqf�N�RNGHINI�IRGNGHINWFRGJOXGFJǸOLZMNGFNXF[\ZIGINOZZNmFJnN]RQIJNGHLMNWFRGJOXGNSTNMOLQNMXHIQ]ZIQNQOGIMVNGHIN
WFRGJOXGFJNKLZZNRFGNSIN\IJ[LGGIQNGFN\IJ̀FJ[NORTNKFJnNQ]JLRPNRFJ[OZNMXHFFZNHF]JMNKLGHF]GNGHINI�\JIMMNKJLGGIRN
O]GHFJL�OGLFRNF̀NGHINUKRIJbNa]XHNmFJnNMHOZZNFRZTNSIN\IJ̀FJ[IQNÒGIJNMXHFFZNHF]JMVNaOG]JQOTMVNa]RQOTMVNHFZLQOTMNFJN
\IJLFQMNKHIRNMXHFFZNLMN]RFXX]\LIQNOGNRFNOQQLGLFROZNXFMGNF̀NORTNnLRQNGFNGHINUKRIJbN�RNOQQLGLFRNGFNQO[OPIMNLRX]JJIQNSTN
GHINUKRIJNLRNXFRRIXGLFRNKLGHNGHINWFRGJOXGFJ�MNQIZOTVNGHINWFRGJOXGFJNMHOZZNSINZLOSZIǸFJNOZZNXFMGMNLRX]JJIQNSTNGHINUKRIJN
GFN\JF�LQINMGÒ̀VN�JXHLGIXGNORQNWFRMGJ]XGLFRN�OROPIJN\IJMFRRIZNOMNJI�]LJIQNGFN[OnIǸOXLZLGTNOXXIMMLSZINSTNWFRGJOXGFJN
ORQN\IJ̀FJ[NLRM\IXGLFRMNQ]JLRPNM]XHNF̀̀NHF]JMb

cdefqf�NiHINWFRGJOXGFJN]RQIJMGORQMNGHOGNLRNFJQIJNGFN[IIGNGHINJI�]LJI[IRGMNF̀NGHIN�JF�IXGNMXHIQ]ZIVNLRXZ]QLRPN
LRGIJ[LGGIRGN[LZIMGFRINORQNXJLGLXOZN\OGHNQOGIMNMIGǸFJGHNLRNGHINWFRGJOXGNkFX][IRGMVNLGN[OTNSINJI�]LJIQNGFNKFJnNLGMN
\IJMFRRIZNORQNI�]L\[IRGNF�IJGL[INFRNJIP]ZOJNKFJnNQOTMNORQNFRNaOG]JQOTMNORQNHFZLQOTMVNGHINXFMGNF̀NKHLXHNLMNLRXZ]QIQN
LRNGHINWFRGJOXGNa][bN�̀NGHINUKRIJNM\IXL̀LXOZZTNO\\JF�IMNLRNKJLGLRPNJIL[S]JMI[IRGǸFJNF�IJGL[IVNGHINWFRGJOXGFJNMHOZZNSIN
\OLQNSTNGHINUKRIJNFRNGHINSOMLMNF̀NGHIN\JI[L][N\OT[IRGb
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GHIJKJILMNOLPQROSLTNUVVLNUWOLXNOLSYZNXLUXLUR[LXY\OLX]L\]̂Y_[LXNOL̀S]aObXLcbNÔdVOeLX]LTdTfOR̂gL̂OVU[L]SLUbbOVOSUXOgLYRL
QN]VOL]SLYRLfUSXgLXNOLb]\\ORbO\ORXL]SLOhObdXY]RL]_LXNOLi]SjL]SLUR[Lf]XY]RLXNOSO]_L]SLX]LWUS[LXNOLTOkdORbOLXNOSO]_eL
UR̂LX]LfSOTbSYlOLXNOLXY\OgL]ŜOSLUR̂LfSY]SYX[L]_LXNOLWUSY]dTLf]SXY]RTL]_LXNOLi]SjgLUR̂LUVVL]XNOSL\UXXOSTLSOVUXYRZLX]LXNOL
TbNÔdVYRZL]_LXNOLi]SjmLMNOLn]RXSUbX]SLTNUVVLR]XLlOLORXYXVÔLX]LÛ ŶXY]RUVLb]\fORTUXY]RL_]SLUR[LTdbNL̂ObYTY]RTL\ÛOL
l[LXNOLPQROSm

GHIJoHpqrstuHsvwHxyzqvu{|vuH|}H~{�q
GHIJoJ�L�_LXNOLn]RXSUbX]SLYTL̂OVU[ÔLYRLXNOLb]\\ORbO\ORXL]SLfS]ZSOTTL]_LXNOLi]SjLUTLULSOTdVXL]_�L�bXTL]_L�]̂L�TdbNLUTL
X]SRÛ]gL_V]]̂gLNdSSYbUROgLfUR̂O\YbTL�TOOLOhbOfXY]RLlOV]Q�gLOfŶO\YbTgLOXbmL\UjYRZLfOS_]S\URbOLXO\f]SUSYV[L
Y\f]TTYlVO�eLXNOLROZVYZORXLUbXTL]SL]\YTTY]RTL]_LXNOLPQROSgL�SbNYXObXgLn]RTXSdbXY]RL�URUZOSgL]XNOSLn]RXSUbX]STgL]SL
XNOYSLUZORXTL]SLO\fV][OOTeLTXSYjOTgLV]bj]dXTL]SL]XNOSLVUl]SL̂YTXdSlURbOTL�R]XLUSYTYRZL_S]\LXNOLVUl]SLfSUbXYbOTL]_L
n]RXSUbX]SL]SLYXTLcdlb]RXSUbX]STgLcdffVYOSTgL]SLcdl�Tdlb]RXSUbX]STLX]Lb]\fV[LQYXNLXNOYSL]lVYZUXY]RTLUSYTYRZLdR̂OSLXNOL
n]RXSUbX�eLdRdTdUVV[LÛWOSTOLQOUXNOSLb]R̂YXY]RTeL_SOYZNXLO\lUSZ]OTL�fS]WŶÔLXNUXL̂OVU[TLl[LXNOLn]RXSUbX]SgLYXTL
cdlb]RXSUbX]STgLcdl�Tdlb]RXSUbX]STL]SLcdffVYOSTL̂]LR]XLb]RTXYXdXOLURLOhbdTUlVOLbUdTOL]_L̂OVU[�eLbNURZOTLYRLXNOLQ]SjLX]L
lOLfOS_]S\ÔLl[LXNOLn]RXSUbX]SL�R]XLbUdTÔL]SLSOTdVXYRZL_S]\LXNOL_UYVdSOL]_LXNOLn]RXSUbX]SL]SLYXTLcdlb]RXSUbX]STgL
cdffVYOSTL]SLcdl�Tdlb]RXSUbX]ST�eL]SLbNURZOTLX]LVUQTL]SLSOZdVUXY]RTLU_XOSLXNOLO__ObXYWOL̂UXOL]_LXNOLn]RXSUbXgLfS]WŶÔL
XNOLn]RXSUbX]SLNUTLdTÔLUVVLSOUT]RUlVOLO__]SXTLX]L\YXYZUXOLXNOL_]SOZ]YRZLbUdTOTeLXNORLXNOLn]RXSUbX]SLTNUVVLlOLORXYXVÔLX]L
UL̂U[L_]SL̂U[LOhXORTY]RL]_LXNOLn]RXSUbXLMY\OL_]SLXNOLOTXUlVYTNÔL̂OVU[LX]LXNOLbSYXYbUVLfUXNL]_LXNOLi]SjLTdlaObXLX]LXNOL
fS]WYTY]RTL]_LXNYTL�SXYbVOL�LUR̂L�SXYbVOL��mL�VVL]XNOSL̂OVU[TL]_LXNOL̀S]aObXgLYRbVd̂YRZLldXLR]XLVY\YXÔLX]gL�SbNYXObXL
SOWYOQLUR̂�]SLUffS]WUVL]_LTN]fL̂SUQYRZTL]SL]XNOSLTdl\YXXUVTgLSOkdOTXTL_]SLYR_]S\UXY]RgLbVUSY_YbUXY]RTgLTU\fVOTgLUR̂L
bNURZOL]ŜOSTeLPQROSLTbNÔdVOeL�SbNYXObXLbOSXY_YbUXY]RL]_LfU[\ORXeLfU[\ORXLl[LPQROSL]_Ln]RXSUbX]S�TL�ffVYbUXY]RL
_]SL̀U[\ORXeLb]]ŜYRUXY]RLU\]RZLXNOL�dVXYfVOL̀SY\OLn]RXSUbX]STeLdRUWUYVUlYVYX[L]_L\UXOSYUVTLUR̂�]SLOkdYf\ORXeL
TdSWO[YRZ�XOTXYRZeLbV]TO]dXgLOXbmLUSOL̂OO\ÔLX]LlOL_]SOTOOUlVOLUR̂Lb]RXO\fVUXÔLUR̂gLXNOSO_]SOgLTNUVVLR]XL_]S\LXNOLlUTYTL
_]SLULbVUY\L_]SLURLOhXORTY]RL]_LXY\OL]SLÛ ŶXY]RUVLb]\fORTUXY]RLl[LXNOLn]RXSUbX]SmLLn]R̂YXY]RTLbUdTÔLl[LXNOL
nP������LfUR̂O\YbL]SLOfŶO\YbgL]SLUR[LWUSYURXTL]_LXNOL̂YTOUTOgLTNUVVLR]XL_]S\LXNOLlUTYTL]_LURLOhbdTOLdR̂OSLXNYTL
TObXY]RmLL�]LÛ ŶXY]RUVLXY\OL]SLb]\fORTUXY]RLTNUVVLlOLfS]WŶÔLX]LXNOLn]RXSUbX]SL_]SLnP������L]SLUR[LWUSYURXm

GHIJoJ�J��MNOLn]RXSUbX]SL_dSXNOSLUbjR]QVÔZOTLUR̂LUZSOOTLXNUXLÛadTX\ORXTLYRLXNOLn]RXSUbXLMY\OLQYVVLlOLfOS\YXXÔL_]SL
UL̂OVU[L]RV[LX]LXNOLOhXORXLTdbNL̂OVU[L���LYTLR]XLbUdTÔL]SLb]dV̂LR]XLNUWOLlOORLURXYbYfUXÔLl[LXNOLn]RXSUbX]SgL���Lb]dV̂L
R]XLlOLVY\YXÔL]SLUW]ŶÔLl[LXNOLn]RXSUbX]S�TLXY\OV[LR]XYbOLX]LXNOLPQROSL]_LXNOL̂OVU[L]SLSOUT]RUlVOLVYjOVYN]]̂LXNUXLUL
ÔVU[LQYVVL]bbdSgLUR̂L���LYTL]_LUL̂dSUXY]RL]_L\]SOLXNURL]ROL���L̂U[mL

GHIJoJ�JK�MNOLn]RXSUbX]S�TLYRUlYVYX[LX]LTObdSOLTd__YbYORXLfOST]RROVL_]SLXNOLfOS_]S\URbOL]_LXNOLi]SjLTNUVVLR]XLb]RTXYXdXOL
ULlUTYTL_]SLURLOhXORTY]RL]_LXY\OmLMNOLn]RXSUbX]SLTNUVVLR]XLlOLORXYXVÔLX]LURLOhXORTY]RL]_LXY\OLY_LXNOL�SbNYXObXL]SL
n]RTXSdbXY]RL�URUZOSLTX]fTLXNOLi]SjL̂dOLX]LXNOLOhYTXORbOL]_L]SLSOUT]RUlVOLTdTfYbY]RL]_LUL̂O_YbYORb[LYRLXNOLi]Sjm

GHIJoJ�JoL�RLOhXORTY]RL]_LXNOLn]RXSUbXLMY\OgLY_LSOkdOTXÔLl[LXNOLn]RXSUbX]SgLTNUVVL]RV[LlOLb]RTŶOSÔLU_XOSLXNOL
n]RXSUbX]SLNUTL\ÛOLSOUT]RUlVOLO__]SXLX]LSOb]WOSLXNOLV]TXLXY\OmL�RLOhXORTY]RgL]SLOhXORTY]RTgL]_LXY\OL\U[LlOLZSURXÔL
TdlaObXLX]LXNOLfS]WYTY]RTL]_LXNYTL�SXYbVOL�gLldXL]RV[LU_XOSLQSYXXORLUffVYbUXY]RLXNOSO_]SOLl[LXNOLn]RXSUbX]SmL�RLOhXORTY]RL
]_LXY\OLTNUVVLlOL]RV[L_]SLXNOLRd\lOSL]_L̂U[TL]_L̂OVU[LQNYbNLXNOL�SbNYXObXL\U[L̂OXOS\YROLX]LlOL̂dOLT]VOV[LX]LXNOLbUdTOTL
TOXL_]SXNLYRLXNOLUffVYbUXY]RL_]SLOhXORTY]RL]_LXY\OmLMNOLn]RXSUbX]SLTNUVVLR]XLlOLORXYXVÔLX]LSObOYWOLULTOfUSUXOLOhXORTY]RL]_L
XY\OL_]SLOUbNL]ROL]_LTOWOSUVLbUdTOTL]_L̂OVU[L]fOSUXYRZLb]RbdSSORXV[eLldXLY_LUXLUVVgL]RV[LXNOLUbXdUVLfOSY]̂L]_L̂OVU[LUTL
ÔXOS\YRÔLl[LXNOLn]RTXSdbXY]RL�URUZOSL]SL�SbNYXObXm

GHIJoJ�J�L�VVLSOkdOTXTL_]SLÛ ŶXY]RUVLXY\OLTNUVVLlOL\ÛOLYRLQSYXYRZgL̂OVYWOSÔLX]LXNOLn]RTXSdbXY]RL�URUZOSLQYXNYRL_YWOL
���L̂U[TL_S]\LXNOLXY\OLQNORLXNOLbYSbd\TXURbOLQYXNLf]XORXYUVL_]SL̂OVU[LlOb]\OTLSOUT]RUlV[LjR]QRLX]LXNOLn]RXSUbX]SgL
Tdff]SXÔLl[L̂]bd\ORXUXY]RLQNYbNL̂O\]RTXSUXOTLX]LXNOL�SbNYXObXLUR̂Ln]RTXSdbXY]RL�URUZOS�TLTUXYT_UbXY]RLXNUXLXNOL
bSYXYbUVLfUXNL]_LXNOLi]SjLNUTLlOORLTYZRY_YbURXV[LUVXOSÔLl[LXNOL̂OVU[TLX]LXNOLUbXYWYXYOTLYRLkdOTXY]RgLUR̂LXNUXLXNOL̀S]aObXL
TbNÔdVOLbURR]XLlOL\UYRXUYRÔLl[LSO�]ŜOSYRZL]XNOSLUbXYWYXYOTLQYXNYRLXNOL̀S]aObXLUXLR]Lb]TXmLMNYTLSOkdOTXLTNUVVLUVT]L
b]RXUYRgLUXLUL\YRY\d\gLXNOL_]VV]QYRZLYR_]S\UXY]R�L���L̂UXOL]_LTXUSXL]_L̂OVU[eL���LTfObY_YbLbUdTOL]_L̂OVU[eL���LO__ObXL]_L
ÔVU[L]RLb]RTXSdbXY]RLfS]ZSOTTeLUR̂L���L̂UXOL]_LXOS\YRUXY]RL]_L̂OVU[mL�f]RLSObOYfXL]_LXNOLn]RXSUbX]S�TLSOkdOTXL_]SLURL
OhXORTY]RL]_LXY\OgLXNOLPQROSLQYVVLUTbOSXUYRLXNOL_UbXTLUR̂LOhXORXL]_LXNOL̂OVU[gLUR̂L\U[gLYRLYXTLT]VOL̂YTbSOXY]RgLOhXOR̂LXNOL
XY\OL_]SLb]\fVOXY]RL]_LXNOLn]RXSUbX]S�TLi]SjLQNORLYRLYXTLad̂Z\ORXLTdbNLURLOhXORTY]RLYTLadTXY_YÔmLMNOLPQROS�TL
ÔXOS\YRUXY]RLQYVVLlOL_YRUVLUR̂LlYR̂YRZLYRLUR[LVYXYZUXY]RLb]\\ORbÔLl[LXNOLn]RXSUbX]SLUZUYRTXLXNOLPQROSLQNYbNLUSYTOTL
]dXL]_LXNOLPQROS�TL̂ORYUVL]_LURLOhXORTY]RL]_LXY\OLX]LXNOLn]RXSUbX]SmL�R[LUffS]WUVL]_LURLOhXORTY]RL]_LXNOLn]RXSUbX]S�TL
XY\OLX]Lb]\fVOXOLYXTLi]SjLTNUVVLlOL\O\]SYUVY�ÔLl[LQSYXXORLbNURZOL]ŜOSgLTYZRÔLl[LXNOLPQROSgLn]RXSUbX]SgL�SbNYXObXL
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GHIJKLHMNOPQNRLHJSGHGTUOVJWXUHJNXUJYZHUOJIUNUO[RHUMJNXGNJNXUJKLHNOGQNLOJZR\\J]UJTOGHNUIJGHJÛNUHMRLHJL_JNR[ÙJMPQXJ
ÛNUHMRLHJMXG\\J]UJQL[aPNUIJRHJGQQLOIGHQUJZRNXJNXUJ_L\\LZRHTbJ_LOJUGQXJIGcJL_JIU\GcJRHJNXUJQL[a\UNRLHJL_JRNMJWLOd̀JNXUJ
KLHNOGQNLOJMXG\\J]UJG\\LZUIJLHUJIGcJL_JGIIRNRLHG\JNR[UJNLJQL[a\UNUJRNMJKLHNOGQNVJeXUJKLHNOGQNLOJMXG\\JHLNJ]UJUHNRN\UIJNLJ
OUQURfUJGJMUaGOGNUJÛNUHMRLHJL_JNR[UJ_LOJUGQXJLHUJL_JMUfUOG\JQGPMUMJL_JIU\GcJLaUOGNRHTJQLHQPOOUHN\cgJOGNXUÒJLH\cJNXUJ
GQNPG\JaUORLIJL_JIU\GcJGMJIUNUO[RHUIJ]cJNXUJYZHUOJLOJRNMJhOQXRNUQNJ[GcJ]UJG\\LZUIVJ

ijklmlnloJpGR\POUJL_JNXUJKLHNOGQNLOJNLJTRfUJZORNNUHJHLNRQUJGMJOUqPROUIJ]cJrUQNRLHJsVtVuVvJLOJNLJMNORQN\cJQL[a\cJZRNXJNXUJ
OUqPROU[UHNMJL_JhONRQ\UJsJMXG\\J]UJIUU[UIJQLHQ\PMRfU\cJNLJ]UJGJZGRfUOJGHIJOU\UGMUJL_JMPQXJQ\GR[̀JGHIJMPQXJHLNRQUJMXG\\J
]UJGJQLHIRNRLHJaOUQUIUHNJNLJNXUJKLHNOGQNLOwMJORTXNJNLJ[GdUJGJQ\GR[J_LOJGHcJQ\GR[JGORMRHTJLPNJL_̀JPHIUOJLOJRHJQLHHUQNRLHJ
ZRNXJNXUJKLHNOGQNLOJLOJNXUJaUO_LO[GHQUJL_JNXUJWLOdV

ijklmlxJyLNZRNXMNGHIRHTJGHcNXRHTJNLJNXUJQLHNOGOcJRHJNXUJKLHNOGQNJzLQP[UHNM̀JGHJÛNUHMRLHJRHJNXUJKLHNOGQNJeR[ÙJNLJNXUJ
ÛNUHNJaUO[RNNUIJGHIJ{PMNR_RUIJPHIUOJrUQNRLHJsVtVùJMXG\\J]UJNXUJML\UJOU[UIcJL_JNXUJKLHNOGQNLOJ_LÒJGHIJNXUJKLHNOGQNLOJ
ZGRfUMJRNMJORTXNJNLJGHcJQ\GR[J_LOJIG[GTUMJNLJNXUJÛNUHNJGORMRHTJ_OL[̀JGHcJ|u}JIU\GcJRHJNXUJQL[[UHQU[UHǸJaOLMUQPNRLH̀J
LOJQL[a\UNRLHJL_JNXUJWLOdgJ|~}JXRHIOGHQUJLOJL]MNOPQNRLHJRHJNXUJaUO_LO[GHQUJL_JNXUJWLOdgJ|t}J\LMMJL_JaOLIPQNRfRNcJLOJ
GQQU\UOGNRLHgJLOJ|v}JLNXUOJQ\GR[MJ_LOJIRMOPaNRLH̀JRHNUO_UOUHQÙJRHU__RQRUHQRUM̀JR[aUIGHQÙJXRHIOGHQÙJGQQU\UOGNRLH̀J
OUMUqPUHQRHT̀JMQXUIP\UJR[aGQNM̀J\GQdJL_JNR[U\RHUMMJ]cJNXUJYZHUOJLOJRNMJQLHMP\NGHNM̀JGHIJ\GQdJL_JQLLOIRHGNRLH̀JUOOLOMJLOJ
L[RMMRLHMJRHJNXUJIUMRTHJL_JNXUJ�OL{UQǸJQP[P\GNRfUJR[aGQNJL_J[P\NRa\UJQXGHTUJLOIUOM̀JIU\GcJGHIJLNXUOJR[aGQNMJ
|QL\\UQNRfUJOU_UOOUIJNLJXUOURHJGMJ�zU\Gc|M}�}VJ�HJHLJUfUHNJMXG\\JNXUJKLHNOGQNLOJ]UJUHNRN\UIJNLJGHcJQL[aUHMGNRLHJLOJ
OUQLfUOcJL_JGHcJIG[GTUMJRHJQLHHUQNRLHJZRNXJGHcJzU\Gc̀JRHQ\PIRHT̀J]PNJHLNJ\R[RNUIJNL̀JIU\GcJQLMNM̀J\LMMJL_JaOLIPQNRfRNcJ
LOJU__RQRUHQc̀J\LMNJaOL_RNM̀JÛNUHIUIJ{L]MRNUJTUHUOG\JQLHIRNRLHMJGHIJXL[UJL__RQUJLfUOXUGÌJQLHMUqPUHNRG\JIG[GTUM̀J\LMNJ
LaaLONPHRNcJQLMNM̀JR[aGQNJIG[GTUM̀JLOJLNXUOJMR[R\GOJOU[PHUOGNRLHVJeXUJYZHUOwMJÛUOQRMUJL_JGHcJL_JRNMJORTXNMJLOJ
OU[UIRUMJPHIUOJNXUJKLHNOGQNJzLQP[UHNMJ|RHQ\PIRHT̀J]PNJHLNJ\R[RNUIJNL̀JLOIUORHTJQXGHTUMJRHJNXUJWLOd̀JLOJIROUQNRHTJ
MPMaUHMRLH̀JOUMQXUIP\RHTJLOJQLOOUQNRLHJL_JNXUJWLOd}̀JOUTGOI\UMMJL_JNXUJÛNUHNJLOJ_OUqPUHQcJL_JNXUJYZHUOwMJÛUOQRMUJL_J
MPQXJORTXNMJLOJOU[UIRUM̀JMXG\\JHLNJ]UJQLHMNOPUIJGMJRHNUO_UOUHQÙJXRHIOGHQUJLOJL]MNOPQNRLHJZRNXJNXUJKLHNOGQNLOwMJ
aUO_LO[GHQUJL_JNXUJWLOdJGHIJMXG\\JHLNJUHNRN\UJNXUJKLHNOGQNLOJNLJGHcJGIIRNRLHG\JQL[aUHMGNRLHVJeXUJKLHNOGQNLOJMXG\\J
RHQ\PIUJGJHL�IG[GTUM�_LO�IU\GcJQ\GPMUJRHJG\\JMP]QLHNOGQNMJ_LOJNXUJaUO_LO[GHQUJL_JNXUJWLOdV

ijklmlmJzU\GcMJNXGNJG__UQNJNXUJMQXUIP\UIJQL[a\UNRLHJL_JNXUJWLOdJGHIJGOUJGNNOR]PNG]\UJNLJRHNUO_UOUHQUJ]UNZUUHJSP\NRa\UJ
�OR[UJKLHNOGQNLOM̀JrUaGOGNUJKLHNOGQNLOM̀JrP]QLHNOGQNLOM̀JMPaa\RUOM̀JPNR\RNcJQL[aGHRUMJLOJ[PHRQRaG\RNRUM̀JMXG\\J]UJ
QL[aUHMGNUIJML\U\cJ]cJNXUJTOGHNRHTJL_JGHJÛNUHMRLHJL_JNR[UJNLJNXUJKLHNOGQNLOJ]cJNXUJYZHUOJNLJQL[a\UNUJNXUJWLOdJ
ZRNXLPNJQXGOTUMJNLJNXUJYZHUOVJeXUJaGONRUMJGQdHLZ\UITUJNXGNJNXUJKLHNOGQNJeR[UJNGdUMJRHNLJGQQLPHNJNXUJNR[UJHUQUMMGOcJ
_LOJOUfRUZJL_JMXLaJIOGZRHTM̀JIUMRTHJUOOLOMJLOJL[RMMRLHM̀JQLLOIRHGNRLHJG[LHTMNJKLHNOGQNLOM̀JQXGHTUJLOIUOM̀JIU\GcMJ
RHQPOOUIJ]cJMUGMLHG\J\R[RNGNRLHMJGHIJLNXUOJGI[RHRMNOGNRfUJaOLQUMMRHTJ]cJG\\JaGONRUMJRHfL\fUIJGHIJGOUJHLNJQL[aUHMGNLOcVJ
eXUJKLHNOGQNLOJGTOUUMJNXGNJRNJXGMJRHQ\PIUIJRHJRNMJ�RIJaORQUMJNXUJGIIRNRLHG\JQLMNJL_JILRHTJZLOdJPHIUOJNXRMJKLHNOGQNJQGPMUIJ
]cJRHNUO_UOUHQUJL_JLNXUOJ�OR[UJKLHNOGQNLOM̀JrUaGOGNUJKLHNOGQNLOM̀JrP]QLHNOGQNLOM̀JUNQVJGHIJNXUJLNXUOJHLH�QL[aUHMGNLOcJ
zU\GcMJIUMQOR]UIJG]LfUV

ijklml�JWXUHJNXUJKLHNOGQNJeR[UJXGMJ]UUHJÛNUHIUÌJGMJaOLfRIUIJPHIUOJrUQNRLHJsVt̀JMPQXJÛNUHMRLHJL_JNR[UJMXG\\JHLNJ]UJ
QLHMRIUOUIJGMJ{PMNR_cRHTJÛNOGJQL[aUHMGNRLHJNLJNXUJKLHNOGQNLOJ_LOJGI[RHRMNOGNRfUJQLMNM̀JXL[UJL__RQÙJUMNR[GNRHT̀J
ÛNUHIUIJTUHUOG\JQLHIRNRLHMJLOJLNXUOJMR[R\GOJR[aGQNJQLMNMVJeXUJKLHNOGQNLOJGQdHLZ\UITUMJNXGNJRHJGTOUURHTJNLJNXUJ
KLHNOGQNJrP[JRNJGMMUMMUIJNXUJaLNUHNRG\JR[aGQNJL_JNXUJ\R[RNGNRLHMJRHJrUQNRLHJsVtV~JLHJRNMJG]R\RNcJNLJOUQLfUOJGIIRNRLHG\J
QL[aUHMGNRLHJRHJQLHHUQNRLHJZRNXJGJWLOdJIU\Gc̀JRHNUO_UOUHQÙJR[aGQNJLOJXRHIOGHQUJGHIJGTOUUMJNXGNJNXLMUJ\R[RNGNRLHMJ
MXG\\JGaa\cJOUTGOI\UMMJL_JNXUJGQQPOGQcJL_JNXUJKLHNOGQNLOwMJGMMUMM[UHNJLOJGQNPG\JQLMNMJRHQPOOUIJ]cJNXUJKLHNOGQNLOV

ijklmloJ�_JNXUJKLHNOGQNLOJMP][RNMJGJaOLTOUMMJOUaLONJRHIRQGNRHT̀JLOJLNXUOZRMUJÛaOUMMUMJGHJRHNUHNRLHJNLJGQXRUfÙJ
QL[a\UNRLHJL_JNXUJWLOdJaORLOJNLJGHcJQL[a\UNRLHJIGNUJOUqPROUIJ]cJNXUJKLHNOGQNJzLQP[UHNMJLOJÛaROGNRLHJL_JNXUJKLHNOGQNJ
eR[ÙJHLJ\RG]R\RNcJL_JNXUJYZHUOJNLJNXUJKLHNOGQNLOJ_LOJGHcJ_GR\POUJL_JNXUJKLHNOGQNLOJNLJMLJQL[a\UNUJNXUJWLOdJMXG\\J]UJ
QOUGNUIJLOJR[a\RUIVJ

ijklml�JeXUJRHNUHNJL_JNXUJKLHNOGQNJRMJ_LOJWLOdJNLJ_L\\LZJGJ\LTRQG\JMUqPUHQUVJeXUJKLHNOGQNLÒJXLZUfUÒJ[GcJ]UJOUqPROUIJ
]cJNXUJYZHUÒJKLHMNOPQNRLHJSGHGTUOJLOJhOQXRNUQNJNLJNU[aLOGOR\cJL[RNJLOJ\UGfUJLPNJGHcJMUQNRLHJL_JWLOdJLOJaUO_LO[J
WLOdJLPNJL_JMUqPUHQUVJYPNJL_JMUqPUHQUJZLOdJGHIJQL[UJ]GQdJNR[UJNLJNXUMUJGOUGMJMXG\\J]UJaUO_LO[UIJGNJHLJGIIRNRLHG\J
QLMNJNLJNXUJYZHUOV

ijklml�JK\GR[MJOU\GNRHTJNLJKLHNOGQNJeR[UJMXG\\J]UJ[GIUJRHJGQQLOIGHQUJZRNXJGaa\RQG]\UJaOLfRMRLHMJL_JhONRQ\UJu�V
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GHIJKHLMNOMPQRSPHPQTQUSV
GHIJKJWHXYZ[\]̂[Y\_\̀]abc̀d_[e][_[bf̀_bd_Yg_[è_̀dd̀Ẑ _̀YZ_[ebd_XYZ[\]̂[_]Zh_[è_XYZd[\î[bYZ_ĵèhià_de]aa_k̀_
dikfb[[̀h_l̀\_j̀ [̂bYZd_bẐaih̀h_è\̀bZm_nZ_[è_̀òZ[_[è_XYZ[\]̂[Y\_g]bad_[Y_dikfb[_]_XYZd[\î[bYZ_ĵèhià_kp_d]bh_
h][̀q_[è_dif_l̀\_̂]àZh]\_h]p_Yg_rstuuv_wxyzz_x{|}yz}_}~���yj_�baa_k̀_dik[\]̂[̀h_g\Yf_[è_XYZ[\]̂[_jif_
hì_[è_XYZ[\]̂[Y\_bZ_[è_gY\f_Yg_]_̂e]Z�̀_Y\h̀\m

GHIJKJ�HXYZ[\]̂[Y\_\̀]abc̀d_[e][_[bf̀_bd_Yg_[è_̀dd̀Ẑ _̀YZ_[ebd_XYZ[\]̂[_]Zh_[è_̂Yflà[bYZ_h][̀_gY\_]Zp_�Y\�_Y\_[è_h][̀_
Yg_jikd[]Z[b]a_XYflà[bYZ_de]aa_k̀_ZY_a][̀\_[e]Z_[è_h][̀_bZhb̂][̀h_bZ_[èd̀_XYZ[\]̂[_}Ŷif̀Z[dm__wè_XYZ[\]̂[Y\_
iZh̀\d[]Zhd_[e][_[è_dikd[]Z[b]a_hbd\il[bYZ_Yg_[è_ĵeYYa_}bd[\b̂[�d_̀hî][bYZ]a_l\Ŷ d̀d_�baa_Ŷ î\_bg_[è_l\Y�̀̂[_bd_ZY[_
Ŷflà[̀h_kp_[è_h][̀d_Yi[abZ̀h_bZ_}bobdbYZ_�_Yg_[è_dl̀ b̂gb̂][bYZdm__nZ_[è_̀òZ[_[e][_[è_XYZ[\]̂[Y\_g]bad_[Y_̂Yflà[̀_
]Zp_�Y\�_Y\_dikd[]Z[b]aap_̂Yflà[̀_[è_�Y\�_iZh̀\_[è_XYZ[\]̂[_kp_d]bh_d̂èhiàq_[è_dif_l̀\_̂]àZh]\_h]p_Yg_rs�quuuv_
�n�z_x{|}yz}_}~���yj _�baa_k̀_h̀hî[̀h_g\Yf_[è_XYZ[\]̂[_jif_hì_[è_XYZ[\]̂[Y\_bZ_[è_gY\f_Yg_]_
ê]Z�̀_Y\h̀\q_̀�̂ l̀[_bZ_̂]d̀d_�è\̀_]_h̀a]p_bd_hì_[Y_iZgY\̀d̀̀ ]kà_̂]id̀d_k̀pYZh_[è_̂YZ[\Ya_]Zh_�b[eYi[_[è_g]ia[_Y\_
Z̀�ab�̀Ẑ _̀Yg_[è_XYZ[\]̂[Y\q_bẐaihbZ�_]̂[d_Yg_�Yhq_Y\_Yg_[è_�ikab̂_̀Z̀fpq_]̂[d_Yg_[è_�Yò\Zf̀Z[q_bZ_̀b[è\_
dYò\̀b�Z_Y\_̂YZ[\]̂[i]a_̂]l]̂b[pq_gb\̀dq_gaYYhdq_̀lbh̀fb̂dq_r̀�̂ l̀[_X~�n}���_Y\_b[d_o]\b]Z[dv_�i]\]Z[bZ̀_\̀d[\b̂[bYZd_
r̀�̂ l̀[_g\Yf_X~�n}���_Y\_b[d_o]\b]Z[dvq_g\̀b�e[_̀fk]\�Ydq_Y\_h̀a]pd_Yg_jik̂YZ[\]̂[Y\d_Y\_dillab̀\d_hì_[Y_dîe_̂]id̀dm__
}̀a]pd_bZ_]̂�ibdb[bYZ_Yg_f][̀\b]ad_Y[è\_[e]Z_kp_\̀]dYZ_Yg_g\̀b�e[_̀fk]\�Ỳd_�baa_ZY[_̂YZd[b[i[̀_]_h̀a]p_̀�̂id]kà_
iZh̀\_[ebd_l\YobdbYZd_iZàdd_]ll\Yòh_kp_[è_~�Z̀\_bZ_�\b[bZ�m

�b[ebZ_gbò_r�v_̂]àZh]\_h]pd_g\Yf_[è_Ŷ î\\̀Ẑ _̀Yg_]Zp_dîe_h̀a]pq_[è_XYZ[\]̂[Y\_de]aa_ZY[bgp_[è_~�Z̀\_bZ_�\b[bZ�_
[è_̂]id̀_Yg_h̀a]pm__wè_~�Z̀\_�baa_]d̂̀ \[]bZ_[è_g]̂[d_]Zh_̀�[̀Z[_Yg_[è_h̀a]pq_]Zh_̀�[̀Zh_[è_[bf̀_gY\_̂Yflà[bZ�_[è_
�Y\�_�èZ_bZ_ebd_�ih�f̀Z[_[è_gbZhbZ�d_Yg_g]̂[_�id[bgp_dîe_]Z_̀�[̀ZdbYZm__~�Z̀\�d_gbZhbZ�d_Yg_g]̂[_�baa_k̀_gbZ]a_]Zh_
kbZhbZ�_YZ_]Zp_ab[b�][bYZm

wè_d]bh_dif_l̀\_̂]àZh]\_h]p_de]aa_̂YZd[b[i[̀_[è_�b�ibh][̀h_}]f]�̀d_bẐi\\̀h_kp_[è_~�Z̀\_gY\_̀]̂e_h]p_Yg_[è_
h̀a]p_k̀pYZh_[è_]�\̀̀h_ilYZ_h][̀dm__jîe_�b�ibh][̀h_}]f]�̀d_de]aa_k̀_bZ_]hhb[bYZ_[Y_]Zp_Y[è\_h]f]�̀d_rY[è\_[e]Z_
kp_\̀]dYZ_Yg_h̀a]pv_~�Z̀\_f]p_bẐi\_]d_]_\̀dia[_Yg_XYZ[\]̂[Y\�d_k\̀]̂e_Yg_XYZ[\]̂[m

nZ_[è_̀òZ[_[è_XYZ[\]̂[Y\_g]bad_[Y_̂Yflà[̀_]aa_�Y\�_iZh̀\_[ebd_XYZ[\]̂[_kp_d]bh_d̂èhiàh_h][̀dq_[è_XYZ[\]̂[Y\_�baa_
ZY[_k̀_l̀\fb[[̀h_[Y_l̀\gY\f_]Zp_�Y\�_hi\bZ�_[è_ZY\f]a_d̂eYYa_eYi\dm__jîe_�Y\�_de]aa_YZap_k̀_l̀\gY\f̀h_]g[̀\_d̂eYYa_
eYi\dq_j][i\h]pdq_jiZh]pdq_eYabh]pd_Y\_l̀\bYhd_�èZ_d̂eYYa_bd_iZŶ îlb̀h_][_ZY_]hhb[bYZ]a_̂Yd[_Yg_]Zp_�bZh_[Y_[è_
~�Z̀\m__nZ_]hhb[bYZ_[Y_�b�ibh][̀h_}]f]�̀dq_[è_XYZ[\]̂[Y\_de]aa_k̀_ab]kà_gY\_]aa_]hhb[bYZ]a_̂Yd[d_bẐi\\̀h_kp_[è_
~�Z̀\_[Y_l\Yobh̀_d[]ggq_�\̂eb[̀̂[q_]Zh_~�Z̀\�d_ỳl\̀d̀Z[][bò_l̀\dYZZ̀a_]d_\̀�ib\̀h_[Y_f]�̀_g]̂bab[p_]̂^̀ddbkà_kp_
XYZ[\]̂[Y\_]Zh_l̀\gY\f_bZdl̀ [̂bYZd_hi\bZ�_dîe_Ygg_eYi\dm__nZ_[è_̀òZ[_[e][_[è_̂Yflà[bYZ_h][̀d_]\̀_ZY[_f̀[q_
bZdl̀ [̂bYZd_�baa_k̀_l̀\gY\f̀h_YẐ _̀̀]̂e_�̀ �̀_iZàddq_[è_~�Z̀\_Y\_[è_�\̂eb[̀̂[_h̀[̀\fbZ̀q_][_[èb\_dYà_hbd̂\̀[bYZq_
[e][_]hhb[bYZ]a_bZdl̀ [̂bYZd_]\̀_Z̀ h̀̀hm

�aa_̂Yd[d_bẐi\\̀h_kp_[è_~�Z̀\q_~�Z̀\�d_ỳl\̀d̀Z[][bòq_�\̂eb[̀̂[q_�\̂eb[̀̂[�d_̂YZdia[]Z[dq_gY\_[è_̂Yd[_Yg_]hhb[bYZ]a_
bZdl̀ [̂bYZdq_][_[è_\][̀_Yg_rs�uuv_zn�xw_x{|}yz}_}~���yj_l̀\_bZdl̀ [̂bYZ_Y\_fY\̀_hì_[Y_[bf̀_\̀�ib\̀f̀Z[dq_
�baa_k̀_dik[\]̂[̀h_g\Yf_l]pf̀Z[_hì_[è_XYZ[\]̂[Y\m__ng_[è_]fYiZ[_hì_[è_XYZ[\]̂[Y\_gY\_l]pf̀Z[_bd_bZdiggb̂b̀Z[q_]Zp_
h̀gb̂b̀Ẑp_de]aa_k̀_l]bh_kp_[è_XYZ[\]̂[Y\_[Y_[è_~�Z̀\m_�hhb[bYZ]aapq_]_̂Yd[_Yg_s��u_l̀\_h]p_gY\_̀�[̀Zh̀h_
XYZd[\î[bYZ_�]Z]�̀f̀Z[_[bf̀_�baa_k̀_̂e]\�̀h_[Y_[è_XYZ[\]̂[Y\_̂]idbZ�_[è_h̀a]pm

Q�RM�LSH�HHH�Q�TS�RVHQ�PH��T�LSRM��
GH�JWH����� ¡�HV¢£
GH�JWJW_wè_XYZ[\]̂[_jif_bd_d[][̀h_bZ_[è_��\̀̀ f̀Z[_]Zhq_bẐaihbZ�_]i[eY\bc̀h_]h�id[f̀Z[dq_bd_[è_[Y[]a_]fYiZ[_
l]p]kà_kp_[è_~�Z̀\_[Y_[è_XYZ[\]̂[Y\_gY\_l̀\gY\f]Ẑ _̀Yg_[è_�Y\�_iZh̀\_[è_XYZ[\]̂[_}Ŷif̀Z[dm_|Y[�b[ed[]ZhbZ�_
]Zp[ebZ�_[Y_[è_̂YZ[\]\p_̂YZ[]bZ̀h_bZ_[è_XYZ[\]̂[_}Ŷif̀Z[dq_[è_~�Z̀\_f]p_�b[eeYah_Y\_Yggd̀[_]Zp_l]pf̀Z[_[Y_[è_
XYZ[\]̂[Y\_bg_]Zh_gY\_dY_aYZ�_]d_[è_XYZ[\]̂[Y\_g]bad_[Y_l̀\gY\f_]Zp_Yg_b[d_Ykab�][bYZd_iZh̀\_]Zp_Yg_[è_XYZ[\]̂[_
}Ŷif̀Z[d¤_l\Yobh̀hq_eY�̀ò\q_[e][_]Zp_dîe_eYahk]̂�d_de]aa_k̀_abfb[̀h_[Y_]Z_]fYiZ[_diggb̂b̀Z[_bZ_[è_\̀]dYZ]kà_
YlbZbYZ_Yg_[è_~�Z̀\_[Y_̂i\̀_]Zp_h̀g]ia[_Y\_g]bai\̀_Yg_l̀\gY\f]Ẑ _̀kp_[è_XYZ[\]̂[Y\m

GH�JWJ�_ng_iZb[_l\b̂̀d_]\̀_d[][̀h_bZ_[è_XYZ[\]̂[_}Ŷif̀Z[d_Y\_dikd̀�ìZ[ap_]�\̀̀h_ilYZq_]Zh_bg_�i]Z[b[b̀d_Y\b�bZ]aap_
ŶZ[̀fla][̀h_]\̀_f][̀\b]aap_̂e]Z�̀h_dY_[e][_]llab̂][bYZ_Yg_dîe_iZb[_l\b̂̀d_[Y_[è_]̂[i]a_�i]Z[b[b̀d_̂]id̀d_dikd[]Z[b]a_
bZ̀�ib[p_[Y_[è_~�Z̀\_Y\_XYZ[\]̂[Y\q_[è_]llab̂]kà_iZb[_l\b̂̀d_de]aa_k̀_̀�ib[]kap_]h�id[̀hm
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GHIJKHLMNOPQROHSTHUVRQOW
GHIJKJXYZ[\][̂Y_̀YabcdYefYgê\hbi\YjkbhalY\]mYgê\hbi\ehYd]bnnYdopq[\Y\eY\]mYgêd\hoi\[êYrb̂bsmhYbYdi]maonmYefY
tbnomdYbnneib\maY\eYtbh[eodYueh\[êdYefY\]mYZehvYfehYmbi]Ypo[na[̂slYuhmubhmaY[̂Y\]mYiohhm̂\ncYbo\]eh[wmaYfehqYefYjxjY
yeioqm̂\Yz{̀_Y|Ygê\[̂ob\[êY}]mm\Yb̂aYdouueh\maYpcYdoi]Yab\bY\eYdopd\b̂\[b\mY[\dYbiiohbicYbdY\]mYgêd\hoi\[êY
rb̂bsmhYb̂aYjhi][\mi\YqbcYhm~o[hm�Y�][dYdi]maonmlYônmddYep�mi\maY\eYpcY\]mYgêd\hoi\[êYrb̂bsmhYehYjhi][\mi\lYd]bnnY
pmYodmaYbdYbYpbd[dYfehYhmt[mk[̂sY\]mYgê\hbi\eh�dYjuun[ib\[êdYfehY�bcqm̂\�Y�]mYdi]maonmYefYtbnomdYd]bnnYd\b\mY\]mY
b̂qmdYefYbnnY}opiê\hbi\ehdlY}op�dopiê\hbi\ehdYb̂aYqb\mh[bnYdouun[mhdYb̂aY\]mYbqeô\dY\eYpmieqmYaomY\eYmbi]Y
phmbvaek̂YpcYdumi[f[ib\[êYdmi\[ê�Y�]mYdi]maonmYefYtbnomdYd]bnnYiê\b[̂lYbnêsYk[\]Y[̂a[t[aobnYkehvY[\mqdlYdmubhb\mY
n[̂mY[\mqdYfehY���Yqep[n[wb\[êlYpêadlY[̂dohb̂imlYm\i�lY���YtbnomYefYbaq[̂[d\hb\[tmYinedmYeo\Ydopq[\\bndlY�_�Y
jnnekb̂im�d�Y[fYhm~o[hmaYmndmk]mhmY[̂Y\]mY�he�mi\Yrb̂obnlY���Ydmubhb\mYdop\e\bndYpcYpo[na[̂slYb̂aY���Ypo[na[̂sdYfoh\]mhY
dmubhb\maYpm\kmm̂Y�jaa[\[êd��mkYgêd\hoi\[ê�Yb̂aY��m̂etb\[êd��miêd\hoi\[ê�YbdYbuun[ibpnm�Yj\Y\]mYa[hmi\[êY
efY\]mYjhi][\mi\lY[\Yd]bnnY[̂inoamY~ob̂\[\[mdlY[fYbuun[ibpnm�Y�]mY\e\bnYfehYbnnY[\mqdYd]bnnYbsshmsb\mY\]mYgê\hbi\Y}oq�

GHIJKJKYĵcYdi]maonmYefYtbnomdY\]b\Yfb[ndY\eY[̂inoamYdoff[i[m̂\Yam\b[nlY[dYôpbnb̂imaYehYm�][p[\dY�fhê\Yneba[̂s�YefY\]mY
tbnomYefY\]mYgê\hbi\eh�dYZehvYk[nnYpmYhm�mi\ma�Y�oh\]mhqehmlY[fY\]mYdi]maonmYefYtbnomdY]bdYpmm̂YbuuhetmaYpcY\]mY
gêd\hoi\[êYrb̂bsmhYb̂aY\]mYjhi][\mi\Yb̂aY[dYdopdm~om̂\ncYodmalYpo\Ynb\mhY[dYfeôaYpcY\]mYgêd\hoi\[êYrb̂bsmhYehY
jhi][\mi\Y\eYpmY[quheumhYfehYb̂cYhmbdêlYdoff[i[m̂\YfôadYd]bnnYpmYk[\]]mnaYfheqY\]mYgê\hbi\eh�dYfo\ohmYbuun[ib\[êdY
fehYubcqm̂\Y\eYm̂dohmYb̂Ybam~ob\mYhmdmhtmY�m�inod[tmYefŶehqbnYhm\b[̂bsm�Y\eYiequnm\mY\]mYgê\hbi\eh�dYZehv�Y

GHIJKJ�Y�]mYdi]maonmYefYtbnomdYd]bnnYpmYahbf\maYdeYbdY\eYhmfnmi\Yqon\[unmYiêd\hoi\[êYd[\mdlYqon\[unmYneib\[êdYk[\][̂Y
mbi]Yd[\mlYbaa[\[êdYtmhdodYhm̂etb\[êdYefYkehvlYb̂aY\]mYn[vmYdeYbdY\eYdb\[dfcYb̂cY�mkY�ehvY}\b\mY�aoib\[êYymubh\qm̂\Y
hm~o[hmqm̂\dYfehY\]mY�he�mi\�

GHIJ�H���R�MV��S�WHTS�H�V��O��
GHIJ�JXYx̂Ybiiehab̂imYk[\]Yjh\[inmY�YefY\]mYjshmmqm̂\Yb̂aY\]mY�bcqm̂\Y�heimaohmdY[̂Y\]mY}umi[f[ib\[êdlY\]mY
gê\hbi\ehYd]bnnYdopq[\Y\eY\]mYjhi][\mi\Yb̂Y[\mq[wmaYjuun[ib\[êYfehY�bcqm̂\YuhmubhmaY[̂Ybiiehab̂imYk[\]Y\]mY
di]maonmYefYtbnomdlŶe\bh[wmaYb̂aYhmfnmi\[̂sYhm\b[̂bsmYbdYuhet[amaYmndmk]mhmY[̂Y\]mYgê\hbi\Yyeioqm̂\d�Yjuun[ib\[êdY
fehY�bcqm̂\Yk[nnYpmY[̂Y\]mYiohhm̂\ncYbo\]eh[wmaYfehqYefYjxjYyeioqm̂\Yz{_�Y�Y�̀��lY�juun[ib\[êYb̂aYgmh\[f[ib\mYfehY
�bcqm̂\l�Ybiiequb̂[maYpcYjxjYyeioqm̂\Yz{̀_�����lY�gê\[̂ob\[êY}]mm\l�Yb̂aYqod\Y[̂inoamY�baaYb̂a�ehYamaoi\�Y
ba�od\qm̂\dY\eY\]mYgê\hbi\Y}oqYhmdon\[̂sYfheqYZehvYumhfehqmaYôamhYbuuhetmaYg]b̂smY�hamhdY�dumi[f[maYôamhY
jh\[inmY{�Yb̂aYd]bnnYpmYd]ek̂Ydmubhb\mncYêY\]mYbuun[ib\[êYfehYuhmt[eodYb̂aYiohhm̂\Yumh[ead�Y�bi]Yjuun[ib\[êYb̂aY
gmh\[f[ib\mYefY�bcqm̂\Yd]bnnYpmYbiiequb̂[maYpcY\keY���Yieu[mdYefY\]mY�bcYjuun[ib\[êY�[m̂YZb[tmhYb̂aY�mnmbdmY[̂Y\]mY
fehqYdm\Yfeh\]Y[̂Y\]mY�bcqm̂\Y�heimaohmdY[̂Y\]mY}umi[f[ib\[êd�Y�bi]Yjuun[ib\[êYfehY�bcqm̂\Yd]bnnYpmYuhmubhmaY[̂Ydoi]Y
fehqYb̂aYdouueh\maYpcYdoi]Yab\bY\eYdopd\b̂\[b\mY\]mYgê\hbi\eh�dYh[s]\Y\eYubcqm̂\dYbdY\]mY�k̂mhlYgêd\hoi\[êY
rb̂bsmhYehYjhi][\mi\YqbcYhm~o[hmYdoi]YbdYieu[mdYefYhm~o[d[\[êdYfheqY}opiê\hbi\ehYb̂aYqb\mh[bnYdouun[mhd�Y�bi]Y
juun[ib\[êYfehY�bcqm̂\YfehkbhamaY\eY\]mY�k̂mhYpcY\]mYgêd\hoi\[êYrb̂bsmhYehYjhi][\mi\Yd]bnnYpmYdop�mi\Y\eYboa[\Y
b̂aYbuuhetbnYpcY\]mY�k̂mhY[̂Ybiiehab̂imYk[\]Y\]mY�k̂mh�dŶehqbnYboa[\�

GHIJ�JXJXY�]mYgêd\hoi\[êYrb̂bsmhYb̂aYjhi][\mi\Yd]bnnYhmt[mkY\]mYbuun[ib\[êYfehYubcqm̂\Ydopq[\\maYpcY\]mY
gê\hbi\ehYb̂aYd]bnnYbat[dmY\]mYgê\hbi\ehYefYb̂cYba�od\qm̂\dY\eYpmYqbamY\]mhm\e�Y�]mYgêd\hoi\[êYrb̂bsmhYb̂a�ehY
\]mYjhi][\mi\YqbcYqbvmYdoi]Yba�od\qm̂\dYôamhY\]mYi[hioqd\b̂imdYdm\Yfeh\]Y[̂Y}mi\[êY������YxfYb̂cYdoi]Yba�od\qm̂\dY
bhmYqbamYpcY\]mYjhi][\mi\YehYgêd\hoi\[êYrb̂bsmhlY\]mYgê\hbi\ehYd]bnnYdopq[\Yb̂Yeh[s[̂bnY[\mq[wmaYhmt[dmaY
buun[ib\[êYk[\]YbnnYaeioqm̂\b\[êYhm~o[hmaYpcY}mi\[êY��_���

GHIJ�JXJKYjdYuhet[amaY[̂Y}mi\[êY{�_��lYdoi]Ybuun[ib\[êdYqbcY[̂inoamYhm~omd\dYfehYubcqm̂\YêYbiieô\YefYi]b̂smdY[̂Y
\]mYZehvY\]b\Y]btmYpmm̂YuheumhncYbo\]eh[wmaYpcYgêd\hoi\[êYg]b̂smYy[hmi\[tmdlYehYpcY[̂\mh[qYam\mhq[̂b\[êdYefY\]mY
gêd\hoi\[êYrb̂bsmhYb̂aYjhi][\mi\lYpo\Ŷe\Ycm\Y[̂inoamaY[̂Yg]b̂smY�hamhd�

GHIJ�JXJ�Yjuun[ib\[êdYfehY�bcqm̂\Yd]bnnŶe\Y[̂inoamYhm~omd\dYfehYubcqm̂\YfehYueh\[êdYefY\]mYZehvYfehYk][i]Y\]mY
gê\hbi\ehYaemdŶe\Y[̂\m̂aY\eYubcYbY}opiê\hbi\ehYehYqb\mh[bnYdouun[mhYônmddYdoi]YZehvY]bdYpmm̂YumhfehqmaYpcYe\]mhdY
k]eqY\]mYgê\hbi\ehY[̂\m̂adY\eYubc�

GHIJ�JXJ Y¡̂\[nY}opd\b̂\[bnYgequnm\[êlY\]mY�k̂mhYd]bnnYubcŶ[̂m\c�f[tmYumhim̂\Y���¢�YefY\]mYbqeô\YaomY\]mY
gê\hbi\ehYêYbiieô\YefYuheshmddYubcqm̂\dlYnmddYb̂Ybqeô\ŶmimddbhcY\eYdb\[dfcYb̂cYinb[qdlYn[m̂dlYehY�oasqm̂\dY
bsb[̂d\Ygê\hbi\ehlYk][i]Y]btmŶe\Ypmm̂Ydo[\bpncYa[di]bhsma�Yx̂Ybiiehab̂imYk[\]Y}mi\[êY��£��lY\]mY�k̂mhYd]bnnYubcY
\]mYm̂\[hmYbqeô\Yhm\b[̂maYfheqYuhmt[eodYuheshmddYubcqm̂\dYnmddY\keY���Y\[qmdY\]mYbqeô\Yhm~o[hmaY\eYiequnm\mY[\mqdY
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GHIJKGLGIHMGJMNMOGPKMQRIQNRIHMGJMNSSTRHNJSIMUGKVMWISKGTJMXYZY[MNJHMKVIMN\T]JKMRÎ]GRIHMKTMPNKGPL_MNJ_MT]KPKNJHGJ̀MSONG\PaM
OGIJPaMTRMb]H̀\IJKPMǸNGJPKMKVIMcTJKRNSKTRY

defghgigjMkVIMcTJKRNSKTRMNJHMGKPMW]lSTJKRNSKTRPMNRIMRÎ]GRIHMKTMP]l\GKMSIRKGLGIHMQN_RTOOMGJLTR\NKGTJMKTMKVIMmUJIRMGJM
NSSTRHNJSIMUGKVMnIUMoTRpMWKNKIMqNUY

defghgrMsJOIPPMTKVIRUGPIMQRTtGHIHMGJMKVIMcTJKRNSKMuTS]\IJKPaMQN_\IJKPMPVNOOMlIM\NHIMTJMNSST]JKMTLM\NKIRGNOPMNJHM
Î]GQ\IJKMHIOGtIRIHMNJHMP]GKNlO_MPKTRIHMNKMKVIMvRTbISKMPGKIMLTRMP]lPÎ]IJKMGJSTRQTRNKGTJMGJMKVIMwTRpYMxLMNQQRTtIHMGJM
NHtNJSIMGJMURGKGJ̀Ml_MKVIMmUJIRaMQN_\IJKM\N_MPG\GONRO_MlIM\NHIMLTRM\NKIRGNOPMNJHMÎ]GQ\IJKMP]GKNlO_MPKTRIHMTLLMKVIM
PGKIMNKMNMOTSNKGTJMǸRIIHM]QTJMGJMURGKGJ̀YMvN_\IJKMLTRM\NKIRGNOPMNJHMÎ]GQ\IJKMPKTRIHMTJMTRMTLLMKVIMPGKIMPVNOOMlIM
STJHGKGTJIHM]QTJMST\QOGNJSIMl_MKVIMcTJKRNSKTRMUGKVMQRTSIH]RIPMPNKGPLNSKTR_MKTMKVIMmUJIRMKTMIPKNlOGPVMKVIMmUJIRyPM
KGKOIMKTMP]SVM\NKIRGNOPMNJHMÎ]GQ\IJKMTRMTKVIRUGPIMQRTKISKMKVIMmUJIRyPMGJKIRIPKYMkVIMSTPKPMTLMNQQOGSNlOIMGJP]RNJSIaM
PKTRǸIaMNJHMKRNJPQTRKNKGTJMKTMKVIMPGKIMLTRMP]SVM\NKIRGNOPMNJHMÎ]GQ\IJKMPKTRIHMTLLMKVIMPGKIMPVNOOMJTKMGJSRINPIMKVIM
cTJKRNSKMW]\Y

defghgrgizvN_\IJKM\N_MlIM\NHIMLTRM\NKIRGNOPMNJHMÎ]GQ\IJKMHIOGtIRIHMNJHMP]GKNlO_MPKTRIHMTJ{PGKIMLTRML]K]RIM
GJSTRQTRNKGTJMGJMKVIMwTRpaMP]lbISKMKTMKVIMLTOOTUGJ̀MSTJHGKGTJP|

gi }Î]IPKMLTRMQN_\IJKMPVNOOMlIMSTJPGHIRIHMLTRM\NKIRGNOMTRMÎ]GQ\IJKaMUVGSVMGPMGJMPVTRKMTRMSRGKGSNOMP]QQO_aM
UVGSVMVNPMlIIJMPQISGNOO_MLNlRGSNKIHMLTRMKVIMvRTbISKMTRaMNKMKVIMHGPSRIKGTJMTLMKVIMcTJPKR]SKGTJM~NJǸIRM
NJHM�RSVGKISKaMLTRMTKVIRM\NKIRGNOPMTRMÎ]GQ\IJKY

gr �MRÎ]IPKMLTRMQN_\IJKMTLM\NKIRGNOMPKTRIHMTJ{PGKIM\]PKMlIM\NHIMl_MKVIMcTJKRNSKTRMKIJM����MHN_PMQRGTRMKTM
NSK]NOaM\TJKVO_MS]K{TLLMHNKIMLTRMvN_\IJKM�QQOGSNKGTJPY

gh vRTSIH]RIPMRÎ]GRIHMl_MKVIMmUJIRMPVNOOMGJSO]HIaMl]KMJTKMJISIPPNRGO_MOG\GKIHMKTaMP]l\GPPGTJMl_MKVIM
cTJKRNSKTRMKTMKVIMcTJPKR]SKGTJM~NJǸIRMNJHM�RSVGKISKMTLMlGOOPMTLMPNOIMNJHMlGOOPMTLMONHGJ̀MLTRMP]SVM
\NKIRGNOPMNJHMÎ]GQ\IJKaMQRTtGPGTJPMTLMTQQTRK]JGK_MLTRMKVIMcTJPKR]SKGTJM~NJǸIRyPMNJHM�RSVGKISKyPM
tGP]NOMtIRGLGSNKGTJMKVNKMP]SVM\NKIRGNOPMNJHMÎ]GQ\IJKMNRIMGJMLNSKMGJMPKTRǸI�MNJHaMGLMPKTRIHMTLL{PGKIaM
P]l\GPPGTJMl_MKVIMcTJKRNSKTRMTLMtIRGLGSNKGTJMKVNKMP]SVM\NKIRGNOPMNJHMÎ]GQ\IJKMNRIMPKTRIHMGJMNMlTJHIHM
UNRIVT]PIY

g� �OOMP]SVM\NKIRGNOPMNJHMÎ]GQ\IJKaMGJSO]HGJ̀M\NKIRGNOPMNJHMÎ]GQ\IJKMPKTRIHMTJ{PGKIMl]KMJTKM_IKM
GJSTRQTRNKIHMGJKTMKVIMwTRpaM]QTJMUVGSVMQNRKGNOMQN_\IJKPMVNtIMlIIJM\NHIMPVNOOMlIST\IMKVIMQRTQIRK_MTLM
KVIMmUJIRaMl]KMKVIMSNRIMNJHMQRTKISKGTJMTLMP]SVM\NKIRGNOPMNJHMÎ]GQ\IJKMPVNOOMRI\NGJMKVIMRIPQTJPGlGOGK_M
TLMKVIMcTJKRNSKTRM]JKGOMGJSTRQTRNKGTJMGJKTMKVIMwTRpMNJHMNSSIQKIHMl_MKVIMmUJIRMNKMP]lPKNJKGNOM
ST\QOIKGTJaMGJSO]HGJ̀M\NGJKNGJGJ̀MGJP]RNJSIMSTtIRǸIMTJMNMRIQONSI\IJKMSTPKMlNPGPMUGKVT]KMtTO]JKNR_M
HIH]SKGlOIY

defghgrgrMvN_\IJKM\N_MlIM\NHIMLTRM\NKIRGNOPMNJHMÎ]GQ\IJKMHIOGtIRIHMNJHMP]GKNlO_MPKTRIHMTLL{PGKIMLTRML]K]RIM
GJSTRQTRNKGTJMGJMKVIMwTRpaMP]lbISKMKTMKVIMLTOOTUGJ̀MSTJHGKGTJP|

gi kVIMcTJKRNSKTRMPVNOOMP]l\GK|MNMURGKKIJMtNOGHNKGTJMl_MKVIMmUJIRaMcTJPKR]SKGTJM~NJǸIRMTRM�RSVGKISKMKVNKM
P]SVM\NKIRGNOPMNRIMPKTRIHMPNLIO_MTLLMPGKIaMGJMKVIM̂]NJKGKGIPMNJHMSTJHGKGTJMPKNKIHMl_MKVIMcTJKRNSKTR�MNMSTQ_M
TLMNJMGJtTGSIMLTRMKVIM\NKIRGNOMNJHMÎ]GQ\IJK�MNMlGOOMTLMPNOIMTRMÎ]GtNOIJKMGJHGSNKGTJMTLMKVIM̂]NJKGK_MNJHM
tNO]IMTLMKVIM\NKIRGNOMTRMÎ]GQ\IJK�MNMURGKKIJMPKNKI\IJKMGJHGSNKGJ̀MKVIMOTSNKGTJMNJHM\IKVTHMTLMPKTRǸI�M
NJHMQRTQIRK_MGJP]RNJSIMSIRKGLGSNKIMTRMRGHIRMSTtIRGJ̀MKVIMPQISGLGSM\NKIRGNOMTRMÎ]GQ\IJKaMUVGSVMPVNOOM
JN\IMKVIMmUJIRMNPMNJMNHHGKGTJNOMGJP]RIHMQNRK_YM

gr kVIMcTJKRNSKTRMPVNOOMP]l\GKMNMtIRGLGSNKGTJMKVNKMP]SVM\NKIRGNOPMNJHMÎ]GQ\IJKMNRIMPKTRIHMGJMNMlTJHIHM
UNRIVT]PIY

gh �MRÎ]IPKMLTRMQN_\IJKMTLM\NKIRGNOMPKTRIHMTLL{PGKIM\]PKMlIM\NHIMl_MKVIMcTJKRNSKTRM��MHN_PMQRGTRMKTM
NSK]NOaM\TJKVO_MS]K{TLLMHNKIMLTRMvN_\IJKM�QQOGSNKGTJPY

g� �OOMP]SVM\NKIRGNOPMNJHMÎ]GQ\IJKM]QTJMUVGSVMQNRKGNOMQN_\IJKPMVNtIMlIIJM\NHIMPVNOOMlIST\IMKVIM
QRTQIRK_MTLMKVIMmUJIRaMl]KMKVIMSNRIMNJHMQRTKISKGTJMTLMP]SVM\NKIRGNOPMNJHMÎ]GQ\IJKMPVNOOMRI\NGJMKVIM
RIPQTJPGlGOGK_MTLMKVIMSTJKRNSKTRM]JKGOMGJSTRQTRNKGTJMGJKTMKVIMwTRpMNJHMNSSIQKIHMl_MKVIMmUJIRMNKM
P]lPKNJKGNOMST\QOIKGTJaMGJSO]HGJ̀M\NGJKNGJGJ̀MGJP]RNJSIMSTtIRǸIMTJMNMRIQONSI\IJKMSTPKMlNPGPMUGKVT]KM
tTO]JKNR_MHIH]SKGlOIY

defghghMkVIMcTJKRNSKTRMUNRRNJKPMKVNKMKGKOIMKTMNOOMwTRpMSTtIRIHMl_MNJM�QQOGSNKGTJMLTRMvN_\IJKMUGOOMQNPPMKTMKVIMmUJIRMJTM
ONKIRMKVNJMKVIMKG\IMTLMQN_\IJKYMkVIMcTJKRNSKTRML]RKVIRMUNRRNJKPMKVNKM]QTJMP]l\GKKNOMTLMNJM�QQOGSNKGTJMLTRMvN_\IJKMNOOM
wTRpMLTRMUVGSVMcIRKGLGSNKIPMLTRMvN_\IJKMVNtIMlIIJMQRItGT]PO_MGPP]IHMNJHMQN_\IJKPMRISIGtIHMLRT\MKVIMmUJIRMPVNOOaMKTM
KVIMlIPKMTLMKVIMcTJKRNSKTRyPMpJTUOIH̀IaMGJLTR\NKGTJMNJHMlIOGILaMlIMLRIIMNJHMSOINRMTLMOGIJPaMSONG\PaMPIS]RGK_MGJKIRIPKPMTRM
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GHIJKLMNHIGOPQHPRNSTMPTRPUVGPWTHUMNIUTMXPYJLITHUMNIUTMOXPKNUGMQNZPOJ[[ZQGMOXPTMPTUVGMP[GMOTHOPTMPGHUQUQGOPKN\QH]PNP
IZNQKPL̂PMGNOTHPTRPVNSQH]P[MTSQ_G_PZNLTMXPKNUGMQNZOPNH_PG̀JQ[KGHUPMGZNUQH]PUTPUVGPaTM\b

cdefgfhPiVGPWTHUMNIUTMPRJMUVGMPGj[MGOOẐPJH_GMUN\GOPUTP_GRGH_PUVGPkH_GKHQUGGOPlNOP_GRQHG_P[MGSQTJOẐPQHPYGIUQTHPmbnopXP
NUPUVGPWTHUMNIUTMqOPOTZGPGj[GHOGXPN]NQHOUPNĤPNIUQTHOXPZNrOJQUOPTMP[MTIGG_QH]OPLMTJ]VUPN]NQHOUPkH_GKHQUGGOPNOPNPMGOJZUP
TRPZQGHOPRQZG_PN]NQHOUPUVGPsrHGMXPUVGPaTM\XPUVGPOQUGPTRPNĤPTRPUVGPaTM\XPUVGPtMTuGIUPOQUGPNH_PNĤPQK[MTSGKGHUOPUVGMGTHXP
[N̂KGHUOP_JGPUVGPWTHUMNIUTMPTMPNĤP[TMUQTHPTRPUVGP[MT[GMÛPTRPNĤPTRPUVGPkH_GKHQUQGOPlMGRGMMG_PUTPITZZGIUQSGẐPNOPZQGHOP
QHPUVQOPYGIUQTHPvbmbwpbPiVGPWTHUMNIUTMPVGMGL̂PN]MGGOPUTP_GRGH_XPQH_GKHQR̂XPNH_PVTZ_PkH_GKHQUGGOPVNMKZGOOPN]NQHOUPNĤP
OJIVPZQGHOPTMPIZNQKOPTRPZQGHPNH_PN]MGGOPUTP[N̂PNĤPuJ_]KGHUPTMPZQGHPMGOJZUQH]PRMTKPNĤPOJIVPNIUQTHOXPZNrOJQUOXPTMP
[MTIGG_QH]Ob

cdefgfxPiVGPsrHGMPOVNZZPMGZGNOGPNĤP[N̂KGHUOPrQUVVGZ_P_JGPUTPNPZQGHPTMPNPIZNQKPTRPZQGHPQRPUVGPWTHUMNIUTMPTLUNQHOP
OGIJMQÛPNIIG[UNLZGPUTPUVGPsrHGMPTMPNPZQGHPLTH_PrVQIVPQOyPlnpPQOOJG_PL̂PNPOJMGÛPNIIG[UNLZGPUTPUVGPsrHGMXPlzpPQHPRTMKP
NH_POJLOUNHIGPONUQORNIUTM̂PUTPUVGPsrHGMXPNH_PlmpPQHPNHPNKTJHUPHTUPZGOOPUVNHPsHGP{JH_MG_P|QRÛP[GMIGHUPln}~�pPTRPOJIVP
ZQGHPIZNQKbP�̂P[TOUQH]PNPZQGHPLTH_PTMPTUVGMPNIIG[UNLZGPOGIJMQÛXPVTrGSGMXPUVGPWTHUMNIUTMPOVNZZPHTUPLGPMGZQGSG_PTRPNĤP
MGO[THOQLQZQUQGOPTMPTLZQ]NUQTHOPJH_GMPUVQOPYGIUQTHPvbmXPQHIZJ_QH]XPrQUVTJUPZQKQUNUQTHXPUVGP_JÛPUTP_GRGH_PNH_PQH_GKHQR̂P
UVGPkH_GKHQUQGOPQHPNHPNIUQTHPTHPUVGPZQGHXPZQGHP_QOIVNM]GPLTH_PTMPJH_GMẐQH]P_GLUbPiVGPITOUPTRPNĤP[MGKQJKOPQHIJMMG_PQHP
ITHHGIUQTHPrQUVPOJIVPLTH_OPNH_POGIJMQÛPOVNZZPLGPUVGPMGO[THOQLQZQÛPTRPUVGPWTHUMNIUTMPNH_POVNZZPHTUPLGP[NMUPTRXPTMPINJOGP
NĤPN_uJOUKGHUPUTXPUVGPWTHUMNIUPYJKb

cdefhd������������d���d�������
cdefhf�PiVGPWTHOUMJIUQTHP�NHN]GMPrQZZXPrQUVQHPOGSGHPl�pP_N̂OPNRUGMPUVGPWTHOUMJIUQTHP�NHN]GMqOPMGIGQ[UPTRPUVGP
WTHUMNIUTMqOP�[[ZQINUQTHPRTMPtN̂KGHUXPMGSQGrPUVGP�[[ZQINUQTHXPIGMUQR̂PUVGPNKTJHUPUVGPWTHOUMJIUQTHP�NHN]GMP
_GUGMKQHGOPQOP_JGPUVGPWTHUMNIUTMXPNH_PRTMrNM_PUVGPWTHUMNIUTMqOP�[[ZQINUQTHPNH_PWGMUQRQINUGPRTMPtN̂KGHUPUTPUVGP
�MIVQUGIUbPaQUVQHPOGSGHPl�pP_N̂OPNRUGMPUVGP�MIVQUGIUPMGIGQSGOPUVGPWTHUMNIUTMqOP�[[ZQINUQTHPRTMPtN̂KGHUPRMTKPUVGP
WTHOUMJIUQTHP�NHN]GMXPUVGP�MIVQUGIUPrQZZPGQUVGMPQOOJGPUTPUVGPsrHGMPNPWGMUQRQINUGPRTMPtN̂KGHUXPrQUVPNPIT[̂PUTPUVGP
WTHOUMJIUQTHP�NHN]GMXPRTMPOJIVPNKTJHUPNOPUVGP�MIVQUGIUP_GUGMKQHGOPQOP[MT[GMẐP_JGXPTMPHTUQR̂PUVGPWTHOUMJIUQTHP
�NHN]GMPNH_PsrHGMPQHPrMQUQH]PTRPUVGP�MIVQUGIUqOPMGNOTHOPRTMPrQUVVTZ_QH]PIGMUQRQINUQTHPQHPrVTZGPTMPQHP[NMUPNOP[MTSQ_G_P
QHPYGIUQTHPvb}bnbPiVGPWTHOUMJIUQTHP�NHN]GMPrQZZP[MTK[UẐPRTMrNM_PUTPUVGPWTHUMNIUTMPUVGP�MIVQUGIUqOPHTUQIGPTRP
rQUVVTZ_QH]PIGMUQRQINUQTHb

cdefhf�PaVGMGPUVGMGPQOPKTMGPUVNHPTHGPWTHUMNIUTMP[GMRTMKQH]P[TMUQTHOPTRPUVGPtMTuGIUXPUVGPWTHOUMJIUQTHP�NHN]GMPrQZZXP
rQUVQHPOGSGHPl�pP_N̂OPNRUGMPUVGPWTHOUMJIUQTHP�NHN]GMPMGIGQSGOPNZZPTRPUVGPWTHUMNIUTMOqP�[[ZQINUQTHOPRTMPtN̂KGHUyPlnpP
MGSQGrPUVGP�[[ZQINUQTHOPNH_PIGMUQR̂PUVGPNKTJHUPUVGPWTHOUMJIUQTHP�NHN]GMP_GUGMKQHGOPQOP_JGPGNIVPTRPUVGPWTHUMNIUTMO�P
lzpP[MG[NMGPNPYJKKNM̂PTRPWTHUMNIUTMOqP�[[ZQINUQTHOPRTMPtN̂KGHUPL̂PITKLQHQH]PQHRTMKNUQTHPRMTKPGNIVPWTHUMNIUTMqOP
N[[ZQINUQTHPrQUVPQHRTMKNUQTHPRMTKPOQKQZNMPN[[ZQINUQTHOPRTMP[MT]MGOOP[N̂KGHUOPRMTKPUVGPTUVGMPWTHUMNIUTMO�PlmpP[MG[NMGPNP
tMTuGIUP�[[ZQINUQTHPNH_PWGMUQRQINUGPRTMPtN̂KGHU�PlwpPIGMUQR̂PUVGPNKTJHUPUVGPWTHOUMJIUQTHP�NHN]GMP_GUGMKQHGOPQOP_JGP
NZZPWTHUMNIUTMO�PNH_Pl}pPRTMrNM_PUVGPYJKKNM̂PTRPWTHUMNIUTMOqP�[[ZQINUQTHOPRTMPtN̂KGHUPNH_PtMTuGIUP�[[ZQINUQTHPNH_P
WGMUQRQINUGPRTMPtN̂KGHUPUTPUVGP�MIVQUGIUb

cdefhf�f�PaQUVQHPOGSGHPl�pP_N̂OPNRUGMPUVGP�MIVQUGIUPMGIGQSGOPUVGPtMTuGIUP�[[ZQINUQTHPNH_PtMTuGIUPWGMUQRQINUGPRTMPtN̂KGHUP
NH_PUVGPYJKKNM̂PTRPWTHUMNIUTMOqP�[[ZQINUQTHOPRTMPtN̂KGHUPRMTKPUVGPWTHOUMJIUQTHP�NHN]GMXPUVGP�MIVQUGIUPrQZZPGQUVGMP
lnpPQOOJGPUTPUVGPsrHGMPNPtMTuGIUPWGMUQRQINUGPRTMPtN̂KGHUXPrQUVPNPIT[̂PUTPUVGPWTHOUMJIUQTHP�NHN]GM�PTMPlzpPQOOJGPUTPUVGP
srHGMPNPtMTuGIUPWGMUQRQINUGPRTMPtN̂KGHUPRTMPOJIVPNKTJHUPNOPUVGP�MIVQUGIUP_GUGMKQHGOPQOP[MT[GMẐP_JGXPNH_PHTUQR̂PUVGP
WTHOUMJIUQTHP�NHN]GMPNH_PsrHGMPTRPUVGP�MIVQUGIUqOPMGNOTHOPRTMPrQUVVTZ_QH]PIGMUQRQINUQTHPQHP[NMUPNOP[MTSQ_G_PQHP
YGIUQTHPvb}bn�PTMPlmpPrQUVVTZ_PIGMUQRQINUQTHPTRPUVGPGHUQMGPtMTuGIUP�[[ZQINUQTHPRTMPtN̂KGHUXPNH_PHTUQR̂PUVGPWTHOUMJIUQTHP
�NHN]GMPNH_PsrHGMPTRPUVGP�MIVQUGIUqOPMGNOTHPRTMPrQUVVTZ_QH]PIGMUQRQINUQTHPQHPrVTZGPNOP[MTSQ_G_PQHPYGIUQTHPvb}bnbPiVGP
WTHOUMJIUQTHP�NHN]GMPrQZZP[MTK[UẐPRTMrNM_PUVGP�MIVQUGIUqOPHTUQIGPTRPrQUVVTZ_QH]PIGMUQRQINUQTHPUTPUVGPWTHUMNIUTMOb

cdefhfgPiVGPWTHOUMJIUQTHP�NHN]GMqOPIGMUQRQINUQTHPTRPNHP�[[ZQINUQTHPRTMPtN̂KGHUPOVNZZPLGPLNOG_PJ[THPUVGPWTHOUMJIUQTHP
�NHN]GMqOPGSNZJNUQTHPTRPUVGPaTM\PNH_PUVGPQHRTMKNUQTHP[MTSQ_G_PNOP[NMUPTRPUVGP�[[ZQINUQTHPRTMPtN̂KGHUbPiVGP
WTHOUMJIUQTHP�NHN]GMqOPIGMUQRQINUQTHPrQZZPITHOUQUJUGPNPMG[MGOGHUNUQTHPUVNUXPUTPUVGPLGOUPTRPUVGPWTHOUMJIUQTHP�NHN]GMqOP
\HTrZG_]GXPQHRTMKNUQTHPNH_PLGZQGRXPUVGPaTM\PVNOP[MT]MGOOG_PUTPUVGP[TQHUPQH_QINUG_PNH_PUVGP̀JNZQÛPTRPUVGPaTM\PQOPQHP
NIITM_NHIGPrQUVPUVGPWTHUMNIUP�TIJKGHUObPiVGPIGMUQRQINUQTHPrQZZPNZOTPITHOUQUJUGPNPMGITKKGH_NUQTHPUTPUVGP�MIVQUGIUPNH_P
srHGMPUVNUPUVGPWTHUMNIUTMPLGP[NQ_PUVGPNKTJHUPIGMUQRQG_b
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GHIJKJKLMNOLPQRNSTORTUVLSVVWXYROLZ[LXL\OQTS[SRXTOL[ZQL]X̂_OYTLVNX̀̀LaOLaXVObLWcZYLTNOLPQRNSTORTUVLOdX̀WXTSZYLZ[LTNOL
eZQfgLTNOLQORZ__OYbXTSZYLZ[LTNOL\ZYVTQWRTSZYLhXYXiOQgLXYbLSY[ZQ_XTSZYLcQZdSbObLXVLcXQTLZ[LTNOLPcc̀SRXTSZYL[ZQL
]X̂_OYTjLMNOLPQRNSTORTUVLROQTS[SRXTSZYLkS̀̀LRZYVTSTWTOLXLQOcQOVOYTXTSZYLTNXTgLTZLTNOLaOVTLZ[LTNOLPQRNSTORTUVLfYZk̀ObiOgL
SY[ZQ_XTSZYLXYbLaÒSO[gLTNOLeZQfLNXVLcQZiQOVVObLTZLTNOLcZSYTLSYbSRXTObgLTNXTLTNOLlWX̀ST̂LZ[LTNOLeZQfLSVLSYLXRRZQbXYROL
kSTNLTNOL\ZYTQXRTLmZRW_OYTVgLXYbLTNXTLTNOL\ZYTQXRTZQLSVLOYTST̀ObLTZLcX̂_OYTLSYLTNOLX_ZWYTLROQTS[SObj

GHIJKJnLMNOLQOcQOVOYTXTSZYVL_XbOLcWQVWXYTLTZLoORTSZYVLpjqjrLXYbLpjqjqLXQOLVWasORTLTZLXYLOdX̀WXTSZYLZ[LTNOLeZQfL[ZQL
RZY[ZQ_XYROLkSTNLTNOL\ZYTQXRTLmZRW_OYTVLWcZYLoWaVTXYTSX̀L\Z_c̀OTSZYgLTZLQOVẀTVLZ[LVWaVOlWOYTLTOVTVLXYbL
SYVcORTSZYVgLTZLRZQQORTSZYLZ[L_SYZQLbOdSXTSZYVL[QZ_LTNOL\ZYTQXRTLmZRW_OYTVLcQSZQLTZLRZ_c̀OTSZYLXYbLTZLVcORS[SRL
lWX̀S[SRXTSZYVLOtcQOVVObLâLTNOL\ZYVTQWRTSZYLhXYXiOQLZQLPQRNSTORTj

GHIJKJuLMNOLSVVWXYROLZ[LXLVOcXQXTOL\OQTS[SRXTOL[ZQL]X̂_OYTLZQLXL]QZsORTL\OQTS[SRXTOL[ZQL]X̂_OYTLkS̀̀LYZTLaOLXL
QOcQOVOYTXTSZYLTNXTLTNOL\ZYVTQWRTSZYLhXYXiOQLZQLPQRNSTORTLNXVLvwxL_XbOLOtNXWVTSdOLZQLRZYTSYWZWVLZYyVSTOLSYVcORTSZYVL
TZLRNORfLTNOLlWX̀ST̂LZQLlWXYTST̂LZ[LTNOLeZQfgLvzxLQOdSOkObLTNOL\ZYTQXRTZQUVLRZYVTQWRTSZYL_OXYVgL_OTNZbVgLTORNYSlWOVgL
VOlWOYROVLZQLcQZRObWQOVgLvrxLQOdSOkObLRZcSOVLZ[LQOlWSVSTSZYVLQOROSdObL[QZ_LoWaRZYTQXRTZQVLXYbL_XTOQSX̀LVWcc̀SOQVLXYbL
ZTNOQLbXTXLQOlWOVTObLâLTNOL{kYOQLTZLVWaVTXYTSXTOLTNOL\ZYTQXRTZQUVLQSiNTLTZLcX̂_OYTLZQLvqxL_XbOLOtX_SYXTSZYLTZL
XVROQTXSYLNZkLZQL[ZQLkNXTLcWQcZVOLTNOL\ZYTQXRTZQLNXVLWVObL_ZYÔLcQOdSZWV̀̂LcXSbLZYLXRRZWYTLZ[LTNOL\ZYTQXRTLoW_j

GHIJnH|}~������H��H��������H�}�����~�����
GHIJnJ�LMNOL\ZYVTQWRTSZYLhXYXiOQLZQLPQRNSTORTL_X̂LkSTNNZ̀bLXL\OQTS[SRXTOL[ZQL]X̂_OYTLSYLkNZ̀OLZQLSYLcXQTgLTZLTNOL
OtTOYTLQOXVZYXà̂ LYOROVVXQ̂LTZLcQZTORTLTNOL{kYOQgLS[LSYLTNOL\ZYVTQWRTSZYLhXYXiOQUVLZQLPQRNSTORTUVLZcSYSZYLTNOL
QOcQOVOYTXTSZYVLTZLTNOL{kYOQLQOlWSQObLâLoORTSZYLpjqjqLXYbLpjqj�LRXYYZTLaOL_XbOjL�[LTNOL\ZYVTQWRTSZYLhXYXiOQLZQL
PQRNSTORTLSVLWYXàOLTZLROQTS[̂LcX̂_OYTLSYLTNOLX_ZWYTLZ[LTNOLPcc̀SRXTSZYgLTNOL\ZYVTQWRTSZYLhXYXiOQLkS̀̀LYZTS[̂LTNOL
\ZYTQXRTZQLXYbL{kYOQLXVLcQZdSbObLSYLoORTSZYLpjqjwjL�[LTNOL\ZYTQXRTZQgL\ZYVTQWRTSZYLhXYXiOQLXYbLPQRNSTORTLRXYYZTL
XiQOOLZYLXLQOdSVObLX_ZWYTgLTNOLPQRNSTORTLkS̀̀LcQZ_cT̀̂LSVVWOLXL\OQTS[SRXTOL[ZQL]X̂_OYTL[ZQLTNOLX_ZWYTL[ZQLkNSRNLTNOL
PQRNSTORTLSVLXàOLTZL_XfOLVWRNLQOcQOVOYTXTSZYVLTZLTNOL{kYOQjLMNOL\ZYVTQWRTSZYLhXYXiOQLZQLPQRNSTORTL_X̂LX̀VZL
kSTNNZ̀bLXL\OQTS[SRXTOL[ZQL]X̂_OYTLZQgLaORXWVOLZ[LVWaVOlWOYT̀̂LbSVRZdOQObLOdSbOYROLZQLVWaVOlWOYTLZaVOQdXTSZYVgL_X̂L
YẀ̀S[̂LTNOLkNZ̀OLZQLXLcXQTLZ[LXL\OQTS[SRXTOL[ZQL]X̂_OYTLcQOdSZWV̀̂LSVVWObgLTZLVWRNLOtTOYTLXVL_X̂LaOLYOROVVXQ̂LSYLTNOL
\ZYVTQWRTSZYLhXYXiOQUVLZQLPQRNSTORTUVLZcSYSZYLTZLcQZTORTLTNOL{kYOQL[QZ_L̀ZVVL[ZQLkNSRNLTNOL\ZYTQXRTZQLSVLQOVcZYVSàOgL
SYR̀WbSYiL̀ZVVLQOVẀTSYiL[QZ_LTNOLXRTVLXYbLZ_SVVSZYVLbOVRQSaObLSYLoORTSZYLrjrjzLaORXWVOLZ[

J� bO[ORTSdOLeZQfLYZTLQO_ObSOb�
J� TNSQbLcXQT̂LR̀XS_VL[S̀ObLZQLQOXVZYXàOLOdSbOYROLSYbSRXTSYiLcQZaXàOL[S̀SYiLZ[LVWRNLR̀XS_VLWỲOVVLVORWQST̂L

XRROcTXàOLTZLTNOL{kYOQLSVLcQZdSbObLâLTNOL\ZYTQXRTZQ�
J� [XS̀WQOLZ[LTNOL\ZYTQXRTZQLTZL_XfOLcX̂_OYTVLcQZcOQ̀̂LTZLoWaRZYTQXRTZQVLZQLVWcc̀SOQVL[ZQL̀XaZQgL_XTOQSX̀VL

ZQLOlWSc_OYT�
JK QOXVZYXàOLOdSbOYROLTNXTLTNOLeZQfLRXYYZTLaOLRZ_c̀OTObL[ZQLTNOLWYcXSbLaX̀XYROLZ[LTNOL\ZYTQXRTLoW_�
Jn bX_XiOLTZLTNOL{kYOQgLXYZTNOQL]QS_OL\ZYTQXRTZQLZQLXLoOcXQXTOL\ZYTQXRTZQ�
Ju QOXVZYXàOLOdSbOYROLTNXTLTNOLeZQfLkS̀̀LYZTLaOLRZ_c̀OTObLkSTNSYLTNOL\ZYTQXRTLMS_OgLXYbLTNXTLTNOLWYcXSbL

aX̀XYROLkZẀbLYZTLaOLXbOlWXTOLTZLRZdOQLXRTWX̀LZQL̀SlWSbXTObLbX_XiOVL[ZQLTNOLXYTSRScXTObLbÒX̂�L
J� [XS̀WQOLTZLRXQQ̂LZWTLTNOLeZQfLSYLXRRZQbXYROLkSTNLTNOL\ZYTQXRTLmZRW_OYTV�
J� QOROScTLâLTNOL{kYOQLZ[LXLYZTSROLZ[LkSTNNZ̀bSYiL[QZ_LTNOL�OkL�ZQfLoTXTOLmOcXQT_OYTLZ[L�XaZQLZQLZTNOQL

Xb_SYSVTQXTSdOLXiOYRSOVLNXdSYiLsWQSVbSRTSZYLZdOQLTNOL]QZsORT�
JI [XS̀WQOLTZLRZ_c̀̂ LkSTNLXcc̀SRXàOL[ObOQX̀gLVTXTOLZQL̀ZRX̀LVTXTWTOVgLQOiẀXTSZYVgLXYb�ZQL̀XkVgLSYR̀WbSYigL

kSTNZWTL̀S_STXTSZYgL̀XkVLXYbLQOiẀXTSZYVLXcc̀SRXàOLTZLTNOLcQZdSVSZYLZ[LROQTS[SObLcX̂QZ̀̀V�
J�� [XS̀WQOLZ[LTNOL\ZYTQXRTZQLTZLcQZdSbOLOtORWTObLcOQ[ZQ_XYROLXYbLcX̂_OYTLaZYbVLXYbLXLRWQQOYTLROQTS[SRXTOL

Z[LSYVWQXYROLXYbLOYbZQVO_OYTV�
J�� QOXVZYXàOLOdSbOYROLTNXTLTNOLeZQfLNXVLYZTLcQZiQOVVObLXVLSYbSRXTObLZYLTNOLPcc̀SRXTSZYL[ZQL]X̂_OYT�L
J�� bX_XiOVLRXWVObLTZLTNOL{kYOQgL\ZYVTQWRTSZYLhXYXiOQgLTNOLPQRNSTORTLZQLXYZTNOQL\ZYTQXRTZQLXVLXLQOVẀTL

TNOL\ZYTQXRTZQUVLcOQ[ZQ_XYROLZ[LSTVLeZQf�L
J�� TNOLPQRNSTORTUVLXYb�ZQLTNOL\ZYVTQWRTSZYLhXYXiOQUVLbSVRZdOQ̂LZQLZaVOQdXTSZYLZ[LkZQfLkNSRNLNXVLaOOYL

cQOdSZWV̀̂LcXSbL[ZQLâLTNOL{kYOQLkNSRNLSVLbO[ORTSdOLXYb�ZQLSYRZ_c̀OTO�L
J�K MNOLX_ZWYTLQOlWOVTObLOtROObVLTNOLcOQROYTLRZ_c̀OTSZYLZ[LeZQfLZYLTNOLVSTO�LZQ
J�n aQOXRNLZ[LTNSVLPiQOO_OYTj

�ZTkSTNVTXYbSYiLTNOLOtTOYTLTZLkNSRNLTNOL\ZYVTQWRTSZYLhXYXiOQLXYb�ZQLPQRNSTORTLROQTS[̂LXYLPcc̀SRXTSZYL[ZQL]X̂_OYTgL
TNOL{kYOQLVNX̀̀LNXdOLTNOLQSiNTLTZLkSTNNZ̀bLcX̂_OYTgLSYLkNZ̀OLZQLSYLcXQTgLVNZẀbLTNOL{kYOQLbOTOQ_SYOLTNXTLXŶLZ[LTNOL
iQZWYbVL[ZQLkSTNNZ̀bSYiLROQTS[SRXTSZYLVOTL[ZQTNLSYLTNSVLoORTSZYLpj�jwLbZLSYL[XRTLOtSVTjL�[LTNOL{kYOQLkSTNNZ̀bVLcX̂_OYTgLSYL
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GHIJKLIMLNOLPQMRSLRHKLTGOKMLUHQJJLPMIVPRJWLPMIXNYKLRILRHKLZIORMQ[RIMSL\M[HNRK[RLQOYLZIOURM][RNIOL̂QOQ_KMLQLGMNRRKOL
K̀PJQOQRNIOLIaLRHKLMKQUIObUcLaIMLGHN[HLPQWVKORLNULGNRHHKJYLQOYLUHQJJLPMIVPRJWLPQWSLNOLQ[[IMYQO[KLGNRHLRHKLZIORMQ[RL
dI[]VKORUSLQJJLQVI]ORULGHN[HLQMKLOIRLNOLYNUP]RKe

fghijikLlaLRHKLZIORMQ[RIMLYNUP]RKULQOWLYKRKMVNOQRNIOLmWLRHKLTGOKMSLZIOURM][RNIOL̂QOQ_KMLIML\M[HNRK[RLGNRHLMK_QMYLRIL
QOWLZKMRNaN[QRKLaIMLnQWVKORLIMLNOLRHKLKXKORLIaLQLmIOQLaNYKLYNUP]RKLmKRGKKOLRHKLZIORMQ[RIMLQOYLTGOKMSLRHKLZIORMQ[RIML
OKXKMRHKJKUULUHQJJLK̀PKYNRNI]UJWL[IORNO]KLRILPMIUK[]RKLRHKLoIMpLQOYLVQWLU]mVNRLQLZJQNVLNOLQ[[IMYQO[KLGNRHL\MRN[JKL
qre

fghijisLoHKOLRHKLQmIXKLMKQUIOULaIMLGNRHHIJYNO_L[KMRNaN[QRNIOLIMLRHKLTGOKMtULGNRHHIJYNO_LIaLPQWVKORLQMKLMKVIXKYSL
[KMRNaN[QRNIOLGNJJLmKLVQYKLaIMLQVI]ORULPMKXNI]UJWLGNRHHKJYe

fghijiuLlaLRHKL\M[HNRK[RLIMLZIOURM][RNIOL̂QOQ_KMLGNRHHIJYUL[KMRNaN[QRNIOLaIMLPQWVKORL]OYKMLvK[RNIOLwereqSLIMLNaLRHKL
TGOKMLIRHKMGNUKLYKKVULNRLOK[KUUQMWLRILPMIRK[RLNRULNORKMKURULIMLRHKLNORKMKURULIaLRHKLnMIxK[RSLRHKLTGOKMLVQWSLQRLNRULUIJKL
IPRNIOSLNUU]KLxINORL[HK[pULRILRHKLZIORMQ[RIMLQOYLRILQOWLv]m[IORMQ[RIMLIMLVQRKMNQJLIMLKy]NPVKORLU]PPJNKMULRILGHIVLRHKL
ZIORMQ[RIMLaQNJKYLRILVQpKLPQWVKORLaIMLoIMpLPMIPKMJWLPKMaIMVKYLIMLVQRKMNQJLIMLKy]NPVKORLU]NRQmJWLYKJNXKMKYeLlaLRHKL
TGOKMLVQpKULPQWVKORULmWLxINORL[HK[pSLRHKLTGOKMLUHQJJLOIRNaWLRHKL\M[HNRK[RLQOYLRHKLZIOURM][RNIOL̂QOQ_KMLQOYLmIRHL
GNJJLMKaJK[RLU][HLPQWVKORLIOLRHKLOK̀RLZKMRNaN[QRKLaIMLnQWVKORe

fghijijLzIRGNRHURQOYNO_LQOWRHNO_LQmIXKLRILRHKL[IORMQMWSLRHKLTGOKMLHQULRHKLMN_HRLRILGNRHHIJYLPQWVKORLRILRHKLZIORMQ[RIML
RILPMIRK[RLNRUKJaLQ_QNOURLYQVQ_KULNO[]MMKYLIMLGHN[HLVQWLmKLNO[]MMKYLQULQLMKU]JRLIaLRHKLZIORMQ[RIMtULmMKQ[HLIML
OK_JN_KO[KSLNO[J]YNO_SLm]RLOIRLJNVNRKYLRISLRHKLNRKVULUKRLaIMRHLNOLvK[RNIOLwereqeLoNRHLMKUPK[RLRILQOWLJNKOUSL[JQNVUSLIMLIRHKML
[NM[]VURQO[KULaIMLGHN[HLRHKLTGOKMLNULKORNRJKYLRILGNRHHIJYLPQWVKORULP]MU]QORLRILYK[NUNIOULmWLRHKL\M[HNRK[RLP]MU]QORLRIL
vK[RNIOLwereqSLRHKLTGOKMLUHQJJLmKLKORNRJKYLRILGNRHHIJYLQLU]VLKy]QJLRILRGN[KLRHKLURQRKYLQVI]ORULIaLU][HLJNKOULIML[JQNVUSL
IMSLGHKMKLRHKMKLNULOILURQRKYLQVI]ORSLRGN[KLRHKLQVI]ORLYKRKMVNOKYLmWLRHKL\M[HNRK[RLRILmKLOK[KUUQMWLRILPMIRK[RLRHKL
NORKMKURULIaLRHKLTGOKMeL{HKLTGOKMLGNJJLMKJKQUKLPQWVKORULGNRHHKJYLY]KLRILJNKOULPMIXNYKYLRHQRLRHKLZIORMQ[RIMLImRQNOULQL
YNU[HQM_KLIaLMK[IMYLIaLU][HLJNKOSLmWLmIOYNO_LIMLIRHKMGNUKeL|WLPIURNO_LQLJNKOLYNU[HQM_KLmIOYSLHIGKXKMSLRHKLZIORMQ[RIML
UHQJJLOIRLmKLMKJNKXKYLIaLQOWLMKUPIOUNmNJNRNKULIMLImJN_QRNIOUL]OYKMLRHKL\_MKKVKORSLNO[J]YNO_SLGNRHI]RLJNVNRQRNIOSLRHKLY]RWL
RILYKaKOYSLNOYKVONaWSLQOYLHIJYLHQMVJKUULRHKLlOYKVONRKKULbQULYKaNOKYLPMKXNI]UJWLNOLvK[RNIOL}eq~ceL{HKL[IURLIaLQOWL
PMKVN]VULIMLIRHKMLK̀PKOUKULNO[]MMKYLNOL[IOOK[RNIOLGNRHLU][HLmIOYULIMLIRHKMLVKQOULIaLYNU[HQM_KLIaLMK[IMYLUHQJJLmKLRHKL
UIJKLMKUPIOUNmNJNRWLIaLRHKLZIORMQ[RIMLQOYLUHQJJLOIRLmKLPQMRLIaSLIML[Q]UKLQOWLQYx]URVKORLRISLRHKLZIORMQ[RLv]Ve

fghiji�LlaLRHKLTGOKMLNULKORNRJKYLRILMKNVm]MUKVKORLIMLPQWVKORLaMIVLRHKLZIORMQ[RIML]OYKMLIMLP]MU]QORLRILRHKLZIORMQ[RSL
NO[J]YNO_Lm]RLOIRLJNVNRKYLRILRHKUKL�KOKMQJLZIOYNRNIOUSLU][HLPQWVKORLUHQJJLmKLVQYKLPMIVPRJWL]PIOLYKVQOYLmWLRHKL
TGOKMeLzIRGNRHURQOYNO_LQOWRHNO_L[IORQNOKYLHKMKNOLRILRHKL[IORMQMWSLNaLRHKLZIORMQ[RIMLaQNJULRILPMIVPRJWLVQpKLQOWL
PQWVKORLY]KLRHKLTGOKMSLIMLRHKLTGOKMLNO[]MULQOWL[IURULQOYLK̀PKOUKULRIL[]MKLQOWLYKaQ]JRLIaLRHKLZIORMQ[RIMLIMLRIL[IMMK[RL
YKaK[RNXKLGIMpSLRHKLTGOKMLUHQJJLHQXKLQOLQmUIJ]RKLMN_HRLRILIaaUKRLU][HLQVI]ORLQ_QNOURLRHKLZIORMQ[RLv]VLQOYLVQWSLNOLRHKL
TGOKMtULUIJKLYNU[MKRNIOSLKJK[RLKNRHKMLRI�LbqcLYKY][RLQOLQVI]ORLKy]QJLRILRHQRLGHN[HLRHKLTGOKMLNULKORNRJKYLaMIVLQOWL
PQWVKORLRHKOLIMLRHKMKQaRKMLY]KLRHKLZIORMQ[RIMLaMIVLRHKLTGOKMSLIMLb�cLNUU]KLQLGMNRRKOLOIRN[KLRILRHKLZIORMQ[RIMLMKY][NO_L
RHKLZIORMQ[RLv]VLmWLQOLQVI]ORLKy]QJLRILRHQRLGHN[HLRHKLTGOKMLNULKORNRJKYe

fghi�g��������g��������
fghi�i�L\aRKMLRHKL\M[HNRK[RLHQULNUU]KYLQLZKMRNaN[QRKLaIMLnQWVKORSLRHKLTGOKMLUHQJJLVQpKLPQWVKORLNOLRHKLVQOOKMLQOYL
GNRHNOLRHKLRNVKLPMIXNYKYLNOLRHKLZIORMQ[RLdI[]VKORUL]OJKUULU][HLMKy]NUNRNIOLNULOIRLNOLQ[[IMYQO[KLGNRHLRHKLRKMVULIaLRHKL
ZIORMQ[RLdI[]VKORUSLQOYLUHQJJLUILOIRNaWLRHKLZIOURM][RNIOL̂QOQ_KMLQOYL\M[HNRK[Re

fghi�ikLnQWVKORULMK[KNXKYLmWLRHKLZIORMQ[RIMLaIMLoIMpLPMIPKMJWLPKMaIMVKYLmWLv]m[IORMQ[RIMULQOYLU]PPJNKMULUHQJJLmKL
HKJYLNOLRM]URLmWLRHKLZIORMQ[RIMLaIMLRHIUKLv]m[IORMQ[RIMULIMLU]PPJNKMULGHILPKMaIMVKYLoIMpLIMLa]MONUHKYLVQRKMNQJUSLIML
mIRHSL]OYKML[IORMQ[RULGNRHLRHKLZIORMQ[RIMLaIMLGHN[HLPQWVKORLGQULVQYKLmWLRHKLTGOKMeL{HKLZIORMQ[RIMLUHQJJLURMN[RJWL
[IVPJWLGNRHLQOWL[IVVIOLJQGSLURQR]RIMWSLIMLYK[NUNIOQJLJQGLRM]URLa]OYLMKy]NMKVKORULNOLRHKLvRQRKLIaLzKGL�IMpL
bNO[J]YNO_SLGNRHI]RLJNVNRQRNIOSLRHKLMKy]NMKVKORULIaLzKGL�IMpL�NKOL�QGL\MRN[JKL}�\cSLQOYLHKMKmWLQ_MKKULRHQRLRHKL
TGOKMLHQULRHKLUQVKLMN_HRULQULQOWLmKOKaN[NQMWLIaLU][HLRM]URULRILK̀QVNOKLRHKLmIIpULQOYLMK[IMYULIaLRHKLZIORMQ[RIMLRIL
YKRKMVNOKLU][HL[IVPJNQO[KSLaMIVLRNVKLRILRNVKLQRLRHKLTGOKMtULUIJKLYNU[MKRNIOeL{HKLZIORMQ[RIMLUHQJJLPMIVPRJWLPQWLKQ[HL
v]m[IORMQ[RIMSL]PIOLMK[KNPRLIaLPQWVKORLaMIVLRHKLTGOKMSLI]RLIaLRHKLQVI]ORLPQNYLRILRHKLZIORMQ[RIMLIOLQ[[I]ORLIaLU][HL
v]m[IORMQ[RIMtULPIMRNIOLIaLRHKLoIMpSLRHKLQVI]ORLRILGHN[HLUQNYLv]m[IORMQ[RIMLNULKORNRJKYSLMKaJK[RNO_LPKM[KORQ_KUL
Q[R]QJJWLMKRQNOKYLaMIVLPQWVKORULRILRHKLZIORMQ[RIMLIOLQ[[I]ORLIaLU][HLv]m[IORMQ[RIMtULPIMRNIOLIaLRHKLoIMpeL{HKL
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GHIJKLMJHKNOPLQQRNSTNLUUKHUKVLJWNLXKWWYWIJNZVJPNWLMPN[\SMHIJKLMJHKRNKW]\VKWNWLMPN[\SMHIJKLMJHKNJHNYL̂WNULTYWIJONJHN
[\S_O\SMHIJKLMJHKONVINOVYVQLKNYLIIWK̀

abcdedfdgNhVJPVINOWiWINjklNmLTONHnNKWMWVUJNHnNLNULTYWIJNnKHYNJPWNoZIWKRNJPWNGHIJKLMJHKNOPLQQNULTNWLMPNHnNVJON
[\SMHIJKLMJHKONLImNO\UUQVWKONnHKNZHK̂NUWKnHKYWmNLImNYLJWKVLQONn\KIVOPWmNSTNJPWYNLONKWnQWMJWmNVINJPWNULTYWIJNnKHYNJPWN
oZIWKRNQWOONLINLYH\IJNIWMWOOLKTNJHNOLJVOnTNLITNH\JOJLImVIXNMQLVYORNQVWIORNHKNp\mXYWIJONLImNQWOONLNKWJLVIWmNLYH\IJNHnN
IHJNYHKWNJPLINqrRNWsMWUJNJPLJNJPWNGHIJKLMJHKNYLTNKWJLVINIHJNYHKWNJPLINturNUKHiVmWmNJPLJNUKVHKNJHNWIJWKVIXNVIJHNLN
[\SMHIJKLMJNZVJPNJPWNGHIJKLMJHKRNJPWN[\SMHIJKLMJHKNVON\ILSQWNHKN\IZVQQVIXNJHNUKHiVmWNLNUWKnHKYLIMWNSHImNLImNQLSHKN
LImNYLJWKVLQNULTYWIJNSHImNSHJPNVINJPWNn\QQNLYH\IJNHnNJPWNO\SMHIJKLMJNLJNJPWNKW]\WOJNHnNJPWNGHIJKLMJHK̀NvPWNGHIJKLMJHKN
OPLQQNIHJNKWJLVINUHKJVHIONHnNJPWNUKHMWWmONHZWmNLITN[\SMHIJKLMJHKNHKNO\UUQVWKNnKHYNJPWNoZIWKwONULTYWIJNJHNJPWN
GHIJKLMJHKNnHKNJPWNxMHIJKLMJNSLQLIMẀxN[VYVQLKNUKHiVOVHIONLUUQTNJHNJPWN[\SMHIJKLMJHKNLImyHKNO\UUQVWKNULTVIXNWLMPNHnNVJON
[\SMHIJKLMJHKONLImNO\UUQVWKÒNzHJPVIXNVINJPVON[WMJVHINOPLQQNMKWLJWNVINJPWNoZIWKNLITNHSQVXLJVHINJHNULTRNHKNJHNWIO\KWNJPLJN
JPWNGHIJKLMJHKNULTORNLITN[\SMHIJKLMJHKNHKNO\UUQVWKRNHKNLITNKWQLJVHIOPVUNVINMHIJKLMJNHKNHJPWKZVOWRNVYUQVWmNHKNWsUKWOOWmRN
SWJZWWINLITN[\SMHIJKLMJHKNHKNO\UUQVWKNLImNJPWNoZIWK̀NvPWNGHIJKLMJHKNLXKWWONJPLJNVJNOPLQQNMHYUQTNZVJPNJPWNULTYWIJN
KW]\VKWYWIJONHnN[WMJVHINtu{_Sj|lNHnNJPWNzWZN}HK̂N~WIWKLQN�\IVMVULQN�LZRNLONLYWImWmRNLImNJPLJNJHNJPWNWsJWIJNJPWKWNVON
LITNMHInQVMJNSWJZWWINJPLJNOJLJ\JHKTNOWMJVHINLImNJPWNUKHiVOVHIONHnNJPVON[WMJVHIN�̀{̀|̀tRNJPWNUKHiVOVHIONHnNJPWNOJLJ\JWNOPLQQN
UKWiLVQ̀

abcded�NvPWNGHIOJK\MJVHIN�LILXWKNZVQQRNHINKW]\WOJRNn\KIVOPNJHNLN[\SMHIJKLMJHKRNVnNUKLMJVMLSQWRNVInHKYLJVHINKWXLKmVIXN
UWKMWIJLXWONHnNMHYUQWJVHINHKNLYH\IJONLUUQVWmNnHKNSTNJPWNGHIJKLMJHKNLImNLMJVHINJL̂WINJPWKWHINSTNJPWNoZIWKRN
GHIOJK\MJVHIN�LILXWKNLImN�KMPVJWMJNHINLMMH\IJNHnNUHKJVHIONHnNJPWNhHK̂NmHIWNSTNO\MPN[\SMHIJKLMJHK̀

abcded�NvPWNoZIWKNPLONJPWNKVXPJNJHNKW]\WOJNZKVJJWINWiVmWIMWNnKHYNJPWNGHIJKLMJHKNJPLJNJPWNGHIJKLMJHKNPLONUKHUWKQTNULVmN
[\SMHIJKLMJHKONLImNYLJWKVLQNLImNW]\VUYWIJNO\UUQVWKONLYH\IJONULVmNSTNJPWNoZIWKNJHNJPWNGHIJKLMJHKNnHKNO\SMHIJKLMJWmN
hHK̂̀N�nNJPWNGHIJKLMJHKNnLVQONJHNn\KIVOPNO\MPNWiVmWIMWNZVJPVINOWiWINjklNmLTORNJPWNoZIWKNOPLQQNPLiWNJPWNKVXPJNJHNMHIJLMJN
[\SMHIJKLMJHKONJHNLOMWKJLVINZPWJPWKNJPWTNPLiWNSWWINUKHUWKQTNULVm̀NzWVJPWKNJPWNoZIWKNIHKNGHIOJK\MJVHIN�LILXWKNIHKN
�KMPVJWMJNOPLQQNPLiWNLINHSQVXLJVHINJHNULTNHKNJHNOWWNJHNJPWNULTYWIJNHnNYHIWTNJHNLN[\SMHIJKLMJHKNWsMWUJNLONYLTNHJPWKZVOWN
SWNKW]\VKWmNSTNQLZ̀

abcded�NvPWNGHIJKLMJHKwONULTYWIJONJHNVJONO\UUQVWKONOPLQQNSWNJKWLJWmNVINLNYLIIWKNOVYVQLKNJHNJPLJNUKHiVmWmNVIN[WMJVHION
�̀{̀|RN�̀{̀�NLImN�̀{̀�̀

abcdedeN�NGWKJVnVMLJWNnHKN�LTYWIJRNLNUKHXKWOONULTYWIJRNHKNULKJVLQNHKNWIJVKWN\OWNHKNHMM\ULIMTNHnNJPWN�KHpWMJNSTNJPWN
oZIWKNOPLQQNIHJNMHIOJVJ\JWNLMMWUJLIMWNHnNhHK̂NIHJNVINLMMHKmLIMWNZVJPNJPWNGHIJKLMJN�HM\YWIJÒ

abcded�N�LTYWIJONKWMWViWmNSTNJPWNGHIJKLMJHKNnHKNhHK̂NUKHUWKQTNUWKnHKYWmNSTN[\SMHIJKLMJHKONLImNO\UUQVWKONOPLQQNSWN
PWQmNSTNJPWNGHIJKLMJHKNnHKNJPHOWN[\SMHIJKLMJHKONHKNO\UUQVWKONZPHNUWKnHKYWmNhHK̂NHKNn\KIVOPWmNYLJWKVLQORNHKNSHJPRN
\ImWKNMHIJKLMJNZVJPNJPWNGHIJKLMJHKNnHKNZPVMPNULTYWIJNZLONYLmWNSTNJPWNoZIWK̀NzHJPVIXNMHIJLVIWmNPWKWVINOPLQQNKW]\VKWN
YHIWTNJHNSWNUQLMWmNVINLNOWULKLJWNLMMH\IJNLImNIHJNMHYYVIXQWmNZVJPNYHIWTNHnNJPWNGHIJKLMJHKRNOPLQQNMKWLJWNLITNnVm\MVLKTN
QVLSVQVJTNHKNJHKJNQVLSVQVJTNHINJPWNULKJNHnNJPWNGHIJKLMJHKNnHKNSKWLMPNHnNJK\OJNHKNOPLQQNWIJVJQWNLITNUWKOHINHKNWIJVJTNJHNLINLZLKmN
HnNU\IVJViWNmLYLXWONLXLVIOJNJPWNGHIJKLMJHKNnHKNSKWLMPNHnNJPWNKW]\VKWYWIJONHnNJPVONUKHiVOVHÌ

�������������������
abcd�b�������b ¡b¢�£¤�¥¦
abcd�dgN�nRNJPKH\XPNIHNnL\QJNHnNJPWNGHIJKLMJHKRNJPWNGHIOJK\MJVHIN�LILXWKNLImN�KMPVJWMJNmHNIHJNVOO\WNLNGWKJVnVMLJWNnHKN
�LTYWIJNZVJPVIN|uNmLTONHnNJPWNGHIOJK\MJVHIN�LILXWKwONKWMWVUJNHnNJPWNGHIJKLMJHKwON�UUQVMLJVHINnHKN�LTYWIJNHKNVnRN
JPKH\XPNIHNnL\QJNHnNJPWNGHIJKLMJHKRNJPWNoZIWKNmHWONIHJNULTNJPWNGHIJKLMJHKNJPWNLYH\IJNMWKJVnVWmNSTNJPWNGHIOJK\MJVHIN
�LILXWKNLImN�KMPVJWMJRNO\SpWMJNJHNJPWNoZIWKwONKVXPJNJHNZVJPPHQmNULTYWIJN\ImWKNJPWNJWKYONHnNJPWNGHIJKLMJN�HM\YWIJORN
ZVJPVIN�uNmLTONHnNJPWNmLJWNWOJLSQVOPWmNnHKNO\MPNULTYWIJNVINJPWNGHIJKLMJN�HM\YWIJORNJPWINJPWNGHIJKLMJHKNYLTRN\UHIN
OWiWINjklNLmmVJVHILQNmLTOwNZKVJJWINIHJVMWNLImNHUUHKJ\IVJTNJHNM\KWNJHNJPWNoZIWKRNGHIOJK\MJVHIN�LILXWKNLImN�KMPVJWMJRN
OJHUNJPWNhHK̂N\IJVQNULTYWIJNHnNJPWNLYH\IJNHZVIXNPLONSWWINKWMWViWm̀NvHNJPWNWsJWIJNVJNVONmWJWKYVIWmNJPLJNULTYWIJNJHNJPWN
GHIJKLMJHKNZLONVYUKHUWKQTNPWQmNJPKH\XPNIHNnL\QJNHnNJPWNGHIJKLMJHKNLImNJPWNGHIJKLMJHKNWQWMJWmNJHNOJHUNVJONhHK̂N
MHIOVOJWIJNZVJPNJPWNUKHMWm\KWNOWJNnHKJPNVINJPVON[WMJVHIRNJPWNGHIJKLMJNvVYWNOPLQQNSWNWsJWImWmNLUUKHUKVLJWQTNLImNJPWN
GHIJKLMJN[\YNOPLQQNSWNVIMKWLOWmNSTNJPWNLYH\IJNHnNJPWNGHIJKLMJHKwONKWLOHILSQWNMHOJONHnNOP\J_mHZIRNmWQLTNLImNOJLKJ_\UN
LONUKHiVmWmNnHKNVINJPWNGHIJKLMJN�HM\YWIJÒN§HZWiWKRNVnNJPWNGHIJKLMJHKNOJHUONVJONhHK̂NLImNVJNVONmWJWKYVIWmNJPLJNJPWN
oZIWKNPLmNJPWNKVXPJNJHNZVJPPHQmNULTYWIJN\ImWKNJPWNJWKYONHnNJPWNGHIJKLMJN�HM\YWIJORNJPWINJPWNGHIJKLMJHKNOPLQQNSWN
KWOUHIOVSQWNJHNJPWNoZIWKNnHKNLQQNMHOJONLImNmLYLXWONjVIMQ\mVIXNLJJHKIWTOwNnWWOlNLKVOVIXNnKHYNO\MPNOJHUULXWNHnNhHK̂NLImN
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GHIJKLMGNOPGLNJQHORRJMLGJSIJIMGTGRIUJGLJOMVJOUWXQGYIMGJTMJGHIJKLMGNOPGJZXYJLNJGHIJKLMGNOPGJ[TYI\J[HTQJZIPGTLMJQHORRJMLGJ
O]]RV̂J_ÒJGLJGHIJIaGIMGJGHOGJGHIJKLMGNOPGLNJLbIQJGLJGHIJcbMINJOMVJOYLXMGJ]XNQXOMGJGLJGHIJ]NLdTQTLMQJLeJGHTQJKLMGNOPGfJ
LNJ_S̀JGLJGHIJIaGIMGJGHIJcbMINJTQJNIgXTNIUJGLJIa]IMUJOYLXMGQJGLJ]XNPHOQIJOUUTGTLMORJTMQXNOMPIJLMJSIHOReJLeJGHIJ
KLMGNOPGLNJGLJYIIGJGHIJTMQXNOMPIJNIgXTNIYIMGQJLeJGHTQJhiNIIYIMG\

jklmnmokpeJGHIJcbMINJTQJIMGTGRIUJGLJ]OVYIMGJeNLYJGHIJKLMGNOPGLNJXMUINJLNJ]XNQXOMGJGLJGHIJKLMGNOPGJqLPXYIMGQfJQXPHJ
]OVYIMGJQHORRJSIJYOUIJ]NLY]GRVJX]LMJUIYOMUJSVJGHIJcbMIN\JrLGbTGHQGOMUTMiJOMVGHTMiJPLMGOTMIUJTMJGHIJKLMGNOPGJ
qLPXYIMGQJGLJGHIJPLMGNONVfJTeJGHIJKLMGNOPGLNJeOTRQJGLJ]NLY]GRVJYOsIJOMVJ]OVYIMGJUXIJGHIJcbMINfJLNJGHIJcbMINJTMPXNQJ
OMVJPLQGQJLNJIa]IMQIQJGLJPXNIJOMVJUIeOXRGJLeJGHIJKLMGNOPGLNJLNJGLJPLNNIPGJUIeIPGTdIJbLNsfJGHIJcbMINJQHORRJHOdIJOMJ
OSQLRXGIJNTiHGJGLJLeeQIGJQXPHJOYLXMGJOiOTMQGJGHIJKLMGNOPGJZXYJOMUJYOVfJTMJGHIJcbMINtQJQLRIJUTQPNIGTLMfJIRIPGJITGHINJGLJ
_ùJUIUXPGJOMJOYLXMGJIgXORJGLJGHOGJbHTPHJGHIJcbMINJTQJIMGTGRIUJeNLYJOMVJ]OVYIMGJGHIMJLNJGHINIOeGINJUXIJGHIJKLMGNOPGLNJ
eNLYJGHIJcbMINfJLNJ_v̀JTQQXIJOJbNTGGIMJMLGTPIJGLJGHIJKLMGNOPGLNJNIUXPTMiJGHIJKLMGNOPGJZXYJSVJOMJOYLXMGJIgXORJGLJGHOGJ
bHTPHJGHIJcbMINJTQJIMGTGRIU\

jklmwkxyz{|}~|�}�k������|��~
jklmwm�J[HIJUOGIJLeJZXSQGOMGTORJKLY]RIGTLMJLeJGHIJ�NLWIPGJLNJOJUIQTiMOGIUJ]LNGTLMJGHINILeJTQJGHIJUOGIJbHIMJPLMQGNXPGTLMJ
TQJQXeeTPTIMGRVJPLY]RIGIJTMJOPPLNUOMPIJbTGHJGHIJKLMGNOPGJqLPXYIMGQJQLJGHIJcbMINJPOMJLPPX]VJLNJXGTRT�IJGHIJIMGTNIJ
�NLWIPGJ_LNJQXPHJ]LNGTLMJGHINILeJOQJcbMINJIONRTINJIRIPGQJGLJLPPX]VJLNJXGTRT�ÌJeLNJGHIJXQIJeLNJbHTPHJTGJTQJTMGIMUIU\J�TMLNJ
TGIYQJLeJPLY]RIGTLMJLNJPLNNIPGTLMJ_��XMPHJ�TQGJ�LNs�̀JYOVJSIJ]INeLNYIUJOeGINJZXSQGOMGTORJKLY]RIGTLMfJ]NLdTUIUJGHOGJ
QXPHJTGIYQJPOMJOMUJQHORRJSIJ]INeLNYIUJOGJQXPHJGTYIQJOMUJTMJQXPHJYOMMINJGHOGJQXPHJ�LNsJULIQJMLGJXMNIOQLMOSRVJ
TMGINeINIJbTGHJGHIJcbMINtQJLPPX]OMPVJOMUJXQIJLeJGHIJ�NLWIPG\JZXSQGOMGTORJKLY]RIGTLMJQHORRJMLGJSIJUIIYIUJGLJIaTQGJXMGTRJ
_ÒJGHIJcbMINJNIPITdIQJOJKINGTeTPOGIJLeJcPPX]OMPVJeLNJGHIJ�NLWIPGJ_LNJQXPHJ]LNGTLMJOQJIRIPGIUJSVJcbMIǸJTeJQXPHJ
KINGTeTPOGIJLeJcPPX]OMPVJTQJNIgXTNIUfJOMUJOMVJLGHINJ]INYTGQfJO]]NLdORQfJRTPIMQIQJOMUJOMVJLGHINJULPXYIMGQJeNLYJ
iLdINMYIMGORJOXGHLNTGTIQJHOdTMiJWXNTQUTPGTLMJGHINIeLNIJMIPIQQONVJeLNJGHIJSIMIeTPTORJLPPX]OMPVJLeJGHIJ�NLWIPGJOMUJ_S̀J
GHIJKLMGNOPGLNfJKLMQGNXPGTLMJ�OMOiINfJhNPHTGIPGJOMUJcbMINJHOdIJOiNIIUJX]LMJOJQPHIUXRIJeLNJeTMORJPLY]RIGTLMJOMUJGLJ
]NLdTUIJGHIJcbMINJbTGHJORRJOQ�SXTRGJUNObTMiQfJL]INOGTMiJYOMXORQfJbONNOMGTIQJOMUJLGHINJNIgXTNIUJPRLQILXGJULPXYIMGQ\J
�ONNOMGTIQJPORRIUJeLNJSVJGHIJhiNIIYIMGJLNJSVJGHIJqNObTMiQJOMUJZ]IPTeTPOGTLMQJQHORRJPLYYIMPIJLMJGHIJUOGIJLeJ
ZXSQGOMGTORJKLY]RIGTLMJLeJGHIJ�NLWIPGJLNJUIQTiMOGIUJ]LNGTLMJGHINILefJLNJOMVJROGINJUOGIJGHOGJGHIJ]ONGTIQJOiNII\J[HTQJUOGIJ
QHORRJSIJIQGOSRTQHIUJSVJOJKINGTeTPOGIJLeJZXSQGOMGTORJKLY]RIGTLMJQTiMIUJSVJGHIJcbMINfJKLMGNOPGLNfJhNPHTGIPGJOMUJ
KLMQGNXPGTLMJ�OMOiIN\

jklmwmoJ�HIMJGHIJKLMGNOPGLNJPLMQTUINQJGHOGJGHIJ�LNsfJLNJOJ]LNGTLMJGHINILeJbHTPHJGHIJcbMINJOiNIIQJGLJOPPI]GJ
QI]ONOGIRVfJTQJQXSQGOMGTORRVJPLY]RIGIfJGHIJKLMGNOPGLNJQHORRJMLGTeVJGHIJKLMQGNXPGTLMJ�OMOiINfJOMUJGHIJKLMGNOPGLNJOMUJ
KLMQGNXPGTLMJ�OMOiINJQHORRJWLTMGRVJ]NI]ONIJOMUJQXSYTGJGLJGHIJhNPHTGIPGJOJPLY]NIHIMQTdIJRTQGJbHTPHJQHORRJTUIMGTeVJORRJ
MLM�PLMeLNYTMifJUIeIPGTdIJOMUJTMPLY]RIGIJ�LNsJOMUJIQGOSRTQHJGHIJUOGIJLeJPLYYIMPIYIMGJLeJbONNOMGTIQJTMJPLMMIPGTLMJ
bTGHJOMVJQXPHJ�LNs\J�OTRXNIJGLJTMPRXUIJOMJTGIYJLMJQXPHJRTQGJULIQJMLGJORGINJGHIJNIQ]LMQTSTRTGVJLeJGHIJKLMGNOPGLNJGLJ
PLY]RIGIJORRJ�LNsJTMJOPPLNUOMPIJbTGHJGHIJKLMGNOPGJqLPXYIMGQ\

jklmwm�J�]LMJNIPIT]GJLeJGHIJRTQGfJGHIJhNPHTGIPGfJOQQTQGIUJSVJGHIJKLMQGNXPGTLMJ�OMOiINfJbTRRJYOsIJOMJTMQ]IPGTLMJGLJ
UIGINYTMIJbHIGHINJGHIJ�LNsJLNJUIQTiMOGIUJ]LNGTLMJGHINILeJTQJQXSQGOMGTORRVJPLY]RIGI\JpeJGHIJhNPHTGIPGtQJTMQ]IPGTLMJ
UTQPRLQIQJOMVJTGIYfJbHIGHINJLNJMLGJTMPRXUIUJLMJGHIJRTQGfJbHTPHJTQJMLGJQXeeTPTIMGRVJPLY]RIGIJTMJOPPLNUOMPIJbTGHJGHIJ
NIgXTNIYIMGQJLeJGHIJKLMGNOPGJqLPXYIMGQJQLJGHOGJGHIJcbMINJPOMJLPPX]VJLNJXGTRT�IJGHIJ�LNsJLNJUIQTiMOGIUJ]LNGTLMJ
GHINILeJeLNJTGQJTMGIMUIUJXQIfJGHIJKLMGNOPGLNJQHORRfJSIeLNIJTQQXOMPIJLeJGHIJKINGTeTPOGIJLeJZXSQGOMGTORJKLY]RIGTLMfJ
PLY]RIGIJLNJPLNNIPGJQXPHJTGIYJX]LMJMLGTeTPOGTLMJSVJGHIJKLMQGNXPGTLMJ�OMOiINJLNJhNPHTGIPG\JpMJQXPHJPOQIfJGHIJKLMGNOPGLNJ
QHORRJGHIMJQXSYTGJOJNIgXIQGJeLNJOMLGHINJTMQ]IPGTLMJSVJGHIJhNPHTGIPGfJOQQTQGIUJSVJGHIJKLMQGNXPGTLMJ�OMOiINfJGLJUIGINYTMIJ
ZXSQGOMGTORJKLY]RIGTLM\JpeJGHIJhNPHTGIPGJOMUJGHIJKLMQGNXPGTLMJ�OMOiINJONIJNIgXTNIUJGLJ]INeLNYJOUUTGTLMORJQXSQGOMGTORJ
PLY]RIGTLMJTMQ]IPGTLMQJSIPOXQIJGHIJ�LNsJeOTRQJGLJSIJQXSQGOMGTORRVJPLY]RIGIfJGHIJOYLXMGJLeJPLY]IMQOGTLMJ]OTUJGLJGHIJ
hNPHTGIPGJOMUJGHIJKLMQGNXPGTLMJ�OMOiINJSVJGHIJcbMINJeLNJOUUTGTLMORJQINdTPIQJQHORRJSIJUIUXPGIUJeNLYJGHIJeTMORJ]OVYIMGJ
GLJGHIJKLMGNOPGLN\

jklmwm�J�HIMJGHIJhNPHTGIPGfJOQQTQGIUJSVJGHIJKLMQGNXPGTLMJ�OMOiINfJUIGINYTMIQJGHOGJGHIJ�LNsJLNJUIQTiMOGIUJ]LNGTLMJ
GHINILeJTQJQXSQGOMGTORRVJPLY]RIGIfJGHIJKLMQGNXPGTLMJ�OMOiINJbTRRJ]NI]ONIfJOMUJGHIJKLMQGNXPGTLMJ�OMOiINJOMUJhNPHTGIPGJ
QHORRJIaIPXGIJOJKINGTeTPOGIJLeJZXSQGOMGTORJKLY]RIGTLMJGHOGJQHORRJIQGOSRTQHJGHIJUOGIJLeJZXSQGOMGTORJKLY]RIGTLMfJQHORRJ
IQGOSRTQHJNIQ]LMQTSTRTGTIQJLeJGHIJcbMINJOMUJKLMGNOPGLNJeLNJQIPXNTGVfJYOTMGIMOMPIfJHIOGfJXGTRTGTIQfJUOYOiIJGLJGHIJ�LNsJ
OMUJTMQXNOMPIfJOMUJQHORRJeTaJGHIJGTYIJbTGHTMJbHTPHJGHIJKLMGNOPGLNJQHORRJeTMTQHJORRJ�XMPHJ�TQGJ�LNsfJbHTPHJGTYIeNOYIJ
QHORRJMLGJIaPIIUJ��JUOVQ\J�ONNOMGTIQJNIgXTNIUJSVJGHIJKLMGNOPGJqLPXYIMGQJQHORRJPLYYIMPIJLMJGHIJUOGIJLeJZXSQGOMGTORJ



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�������$����"���!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.��./��0'�
��
�-1��1�������"���2�"���3
����/�/�����,������4����$�
���51��1���� ��$��
��(
����$!#� ��$�#����$�"�(
��
��6�����$��
�#� �!�"�!��
�#��7���$�"����!��
�"!����,����
���������
���!���	
�����$8�'��$�
(�9��%�����'
����
����
��������%�
#!��
�$ ��6!�#�"
���(
:!�!�
���!��$��
�
;<=>?@A�=<B� C����5��/��D

EE

FGHIJKLMGNOGPOLQKORGSTOGSOUKVMWNXLKUOIGSLMGNOLQKSKGPOYNJKVVOGLQKSZMVKOISG[MUKUOMNOLQKOFKSLMPM\XLKOGPO]ŶVLXNLMXJO
FGHIJKLMGN_

àbcdceOfQKOFKSLMPM\XLKOGPO]ŶVLXNLMXJOFGHIJKLMGNOVQXJJÔKOVŶHMLLKUOLGOLQKOgZNKSOXNUOFGNLSX\LGSOPGSOLQKMSOZSMLLKNO
X\\KILXN\KOGPOSKVIGNVM̂MJMLMKVOXVVMWNKUOLGOLQKHOMNOVY\QOFKSLMPM\XLK_OhIGNOVY\QOX\\KILXN\KOXNUO\GNVKNLOGPOVYSKLijOMPOXNijO
LQKOgZNKSOVQXJJOHXTKOIXiHKNLOGPOSKLXMNXWKOXIIJiMNWOLGOVY\QORGSTOGSOUKVMWNXLKUOIGSLMGNOLQKSKGP_O]Y\QOIXiHKNLOVQXJJO
K̂OXUkYVLKUOPGSORGSTOLQXLOMVOMN\GHIJKLKOGSONGLOMNOX\\GSUXN\KOZMLQOLQKOSKlYMSKHKNLVOGPOLQKOFGNLSX\LOmG\YHKNLV_

àbcdcecnaoNO\GNPGSHXN\KOZMLQOpKZOqGSTOrKNKSXJOsYNM\MIXJOtXZO]K\LMGNOuvwx̂yuzyXzjOYIGNOISGIKSOK{K\YLMGNOGPO
FKSLMPM\XLKOGPO]ŶVLXNLMXJOFGHIJKLMGNOGPORGSTjOLQKOFGNLSX\LGSOVQXJJOVŶHMLOXOSKlYMVMLMGNOPGSOIXiHKNLOGPOLQKOSKHXMNMNWO
XHGYNLOGPOLQKOFGNLSX\LO]YH_OhIGNO\KSLMPM\XLMGNOGPOIXiHKNLÔiOLQKO|S\QMLK\LjOLQKOgZNKSOZMJJOXIISG[KOXNUOISGHILJiO
IXiOLQKOSKHXMNMNWOXHGYNLOGPOLQKOFGNLSX\LO]YHOJKVVOLZGOLMHKVO[XJYKOGPOXNiOSKHXMNMNWOMLKHVOLGÔKO\GHIJKLKUOGSO
\GSSK\LKUOXNUOJKVVOXNOXHGYNLONK\KVVXSiOLGOVXLMVPiOXNiO\JXMHVjOJMKNVOGSOkYUWHKNLVOXWXMNVLOFGNLSX\LGSOZQM\QOQX[KONGLO
K̂KNOVYMLX̂JiOUMV\QXSWKU_O]Y\QOIXiHKNLOVQXJJÔKOHXUKOYNUKSOLKSHVOXNUO\GNUMLMGNVOWG[KSNMNWOPMNXJOIXiHKNLOK{\KILO
LQXLOLQKOgZNKS}VOHXTMNWOGPOVY\QOIXiHKNLOVQXJJONGLO\GNVLMLYLKOLQKOgZNKS}VOZXM[KSOGPOXNiOĜkK\LMGNOLGOXJJOGSOXNiOIGSLMGNO
GPOLQKORGSTOIKSPGSHKUÔiOLQKOFGNLSX\LGSOGSOXNiO\JXMHVOLQKOgZNKSOHXiOLQKNOQX[KOXWXMNVLOLQKOFGNLSX\LGS_

àbcdcec~apKMLQKSOLQKOSKlYMVMLMGNOPGSOIXiHKNLOVLMIYJXLKUOMNO]K\LMGNO�_�_�_uONGSOXNiOIGSLMGNOGPOSKLXMNKUOIKS\KNLXWKOVQXJJO
K̂\GHKOUYKOYNLMJOLQKOFGNLSX\LGSOVŶHMLVOLGOLQKOFGNVLSY\LMGNOsXNXWKS�

cn XNOXPPMUX[MLOLQXLOXJJOIXiSGJJVjÔMJJVOPGSOHXLKSMXJVOXNUOKlYMIHKNLjOXNUOGLQKSOMNUK̂LKUNKVVO\GNNK\LKUOZMLQO
LQKOZGSTOPGSOZQM\QOLQKOgZNKSOGSOLQKOgZNKS}VOISGIKSLiOHMWQLOMNOXNiOZXiÔKOSKVIGNVM̂JKjOQX[KÔKKNOIXMUO
GSOGLQKSZMVKOVXLMVPMKUjOLQKOPGSHOGPOZQM\QOZMJJÔKOLQKO\YSSKNLJiOXYLQGSM�KUO|o|OmG\YHKNLOr�vwjO
�FGNLSX\LGS}VO|PPMUX[MLOGPO�XiHKNLOGPOmK̂LVOXNUOFJXMHV��

c~ \GNVKNLOGPOXJJOVYSKLMKVjOMPOXNijOLGOVY\QOIXiHKNLjOLQKOPGSHOGPOZQM\QOZMJJÔKOLQKO\YSSKNLJiOXYLQGSM�KUO|o|O
mG\YHKNLOr�v�|jO�FGNVKNLOGPO]YSKLiOLGO�KUY\LMGNOMNOGSO�XSLMXJO�KJKXVKOGPO�KLXMNXWKj�ÔYLOZQM\QOZMJJO
NGLÔKOSKlYMSKUOMPOLQKOXHGYNLOZMLQQKJUOYNUKSO]K\LMGNO�_�_�_uOK{\KKUVOLQKOXHGYNLOGPOSKLXMNXWK�OXNU

c� MPOSKlYMSKUÔiOLQKOgZNKSjOGLQKSOUXLXOKVLX̂JMVQMNWOIXiHKNLOGSOVXLMVPX\LMGNOGPOXJJOVY\QOĜJMWXLMGNVjOVY\QOXVO
SK\KMILVjOSKJKXVKVjOXNUOZXM[KSVOGPOJMKNVOXSMVMNWOGYLOGPO\GNLSX\LOLGOVY\QOK{LKNLOXNUOMNOVY\QOPGSHOXVOHXiÔKO
UKVMWNXLKUÔiOLQKOgZNKS_

àbcdcec�a|VOLQKO�YN\QOtMVLORGSTOMVOVXLMVPX\LGSMJiO\GHIJKLKUOGSO\GSSK\LKUjOLQKOFGNLSX\LGSOHXiOVŶHMLOXOSKlYMVMLMGNOPGSO
IXiHKNLOGPOLQKVKOMLKHV_OfQKOFGNLSX\LGSOVQXJJOVŶHMLOZMLQOKX\QOVY\QOSKlYMVMLMGNOPGSOIXiHKNLOXPPMUX[MLVjO\GNVKNLVOGPO
VYSKLijOXNUOGLQKSOUXLXOXVOUKV\SM̂KUOMNO]K\LMGNO�_�_�_�O\G[KSMNWOZGSTOPGSOZQM\QOIXiHKNLOMVOSKlYKVLKU_OhIGNO
\KSLMPM\XLMGNOGPOVY\QOSKlYMVMLMGNVÔiOLQKO|S\QMLK\LOXNUOFGNVLSY\LMGNOsXNXWKSjOLQKOgZNKSOZMJJOXIISG[KOXNUOISGHILJiO
IXiOLQKOSKlYMVMLMGNOJKVVOXNOXHGYNLOLZGOLMHKVOLQXLOZQM\QOMVONK\KVVXSiOLGOVXLMVPiOXNiO\JXMHVjOJMKNVOGSOkYUWHKNLVOXWXMNVLO
LQKOFGNLSX\LGSOZQM\QOQX[KONGLÔKKNOVYMLX̂JiOUMV\QXSWKU_

àbcdcec��RQKSKOLQKO�SGkK\LOMN\JYUKVOQKXLMNWjOXMSO\GNUMLMGNMNWjOKJK\LSM\XJjO\GHHYNM\XLMGNjOUXLXOGSOGLQKSOViVLKHVOZQM\QO
XSKONGLOIYLOMNLGOGIKSXLMGNOXLOLQKOLMHKOGPOG\\YIXN\ijOXOVYHOVQXJJÔKOZMLQQKJUOYNLMJOLQKVKOViVLKHVOQX[KOGIKSXLKUOLGOLQKO
WKNKSXJOVXLMVPX\LMGNOGPOLQKO|S\QMLK\L_OfQKOFGNLSX\LGSOVQXJJOISG[MUKO\GHIJKLKOVLXSLOYIOXNUO\GHHMVVMGNMNWOGPOLQKOViVLKHVO
ZMLQOXOUKLXMJKUO\QK\TOJMVLOXVOSK\GHHKNUKUÔiOLQKOKlYMIHKNLOGSOViVLKHOHXNYPX\LYSKS_OfQKOSKLXMNKUOXHGYNLOVQXJJO
XIISG{MHXLKOPM[KOIKS\KNLOy��zOGPOLQKO\GVLOGPOLQKOViVLKHVOXVOUKLKSHMNKUÔiOLQKO\GVLÔSKXTUGZNOVŶHMLLKU_OfQKO
WYXSXNLi�ZXSSXNLiOIKSMGUOPGSOVY\QOViVLKHVOZMJJONGLO\GHHKN\KOYNLMJOXPLKSOVY\QO|S\QMLK\LOXIISG[XJ_

àbcdceceOfQKOFGNLSX\LGSOVQXJJO\GHIJKLKOLQKO�YN\QOtMVLORGSTOPGSOLQKO�SGkK\LONGOJXLKSOLQXNO�vOUXiVOXPLKSO]ŶVLXNLMXJO
FGHIJKLMGNOGPOLQKO�SGkK\L_OfQKOFGNLSX\LGSOVQXJJÔKOPYJJiOJMX̂JKOLGOLQKOgZNKSOPGSOXJJOUXHXWKVOVYPPKSKUÔiOLQKOgZNKSOXVO
XOSKVYJLOGPOUKJXiOMNOX\QMK[MNWOPMNXJO\GHIJKLMGNOGPOLQKORGSTjOMN\JYUMNWOZMLQGYLOJMHMLXLMGNjOXUUMLMGNXJOXS\QMLK\LYSXJOXNUO
\GNVLSY\LMGNOHXNXWKHKNLOPKKVOSKJXLKUOLGOK{LKNUKUOVKS[M\KV_

àbcdc�OoPOLQKO|S\QMLK\LOGSOLQKOFGNVLSY\LMGNOsXNXWKSOMVOSKlYMSKUOLGOMNVIK\LOLQKORGSTOHGSKOLQXNOLZGOy�zOLMHKVOISMGSOLGO
\KSLMPiMNWOLQKORGSTOXVÔKMNWOVŶVLXNLMXJJiO\GHIJKLKOGNOX\\GYNLOGPOLQKOUMV\G[KSiOGPOGNKOGSOHGSKOMLKHVOLQXLOXSKONGLO
VYPPM\MKNLJiO\GHIJKLKjOLQKOFGNLSX\LGSOVQXJJÔKOJMX̂JKOLGOLQKOgZNKSOPGSOLQKOXHGYNLOGPOXNiO\GVLVjOXUUMLMGNXJOPKKVOGSO
\GHIKNVXLMGNOUYKOPSGHOGSOIXMUÔiOLQKOgZNKSOLGOLQKO|S\QMLK\LOXNU�GSOLQKOFGNVLSY\LMGNOsXNXWKSOPGSOLQKOXUUMLMGNXJO
MNVIK\LMGNV_O
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GHIJIHKLMNOLPHQRRSTLURVHWMHXYZ
GHIJIJ[\]̂_\̀ab_c\def\ghhijf\gc\ik_\ebf\hgdjl_m_n\gc\jecmoellf\hgdjl_m_n\jgcmogb\gp\m̂_\qgcr\em\ebf\kmes_\â_b\
kiĥ\jgcmogb\ok\n_kosbem_n\tf\k_jecem_\esc__d_bm\aom̂\m̂_\ugbmcehmgcv\jcgwon_n\kiĥ\ghhijebhf\gc\ik_\ok\hgbk_bm_n\mg\
tf\m̂_\obkic_c\ek\c_xioc_n\ibn_c\y_hmogb\zz{|{z{}\ebn\eim̂gco~_n\tf\jitloh\eim̂gcomo_k\̂ewobs\�icoknohmogb\gw_c\m̂_\
�cg�_hm{\yiĥ\jecmoel\ghhijebhf\gc\ik_\def\hgdd_bh_\â_m̂_c\gc\bgm\m̂_\jgcmogb\ok\kitkmebmoellf\hgdjl_m_v\jcgwon_n\
m̂_\̀ab_c\ebn\ugbmcehmgc\̂ew_\ehh_jm_n\ob\acomobs\m̂_\c_kjgbkotolomo_k\ekkosb_n\mg\_eĥ\gp\m̂_d\pgc\jefd_bmkv\
c_meobes_\op\ebfv\k_hicomfv\deobm_bebh_v\̂_emv\imolomo_kv\nedes_\mg\m̂_\qgcr\ebn\obkicebh_v\ebn\̂ew_\esc__n\ob\acomobs\
hgbh_cbobs\m̂_\j_cogn\pgc\hgcc_hmogb\gp\m̂_\qgcr\ebn\hgdd_bh_d_bm\gp\aeccebmo_k\c_xioc_n\tf\m̂_\ugbmcehm\
�ghid_bmk{\q _̂b\m̂_\ugbmcehmgc\hgbkon_ck\e\jgcmogb\kitkmebmoellf\hgdjl_m_v\m̂_\ugbmcehmgc\ebn\ugbkmcihmogb\
�ebes_c\k̂ell\�gobmlf\jc_jec_\ebn\kitdom\e\lokm\mg\m̂_\�cĥom_hm\ek\jcgwon_n\ibn_c\y_hmogb\�{�{�{\ugbk_bm\gp\m̂_\
ugbmcehmgc\mg\jecmoel\ghhijebhf\gc\ik_\k̂ell\bgm\t_\ibc_ekgbetlf\aom̂̂ _ln{\]̂_\kmes_\gp\m̂_\jcgsc_kk\gp\m̂_\qgcr\k̂ell\
t_\n_m_cdob_n\tf\acomm_b\esc__d_bm\t_ma__b\m̂_\̀ab_c\ebn\ugbmcehmgc\gcv\op\bg\esc__d_bm\ok\c_eĥ_nv\tf\n_hokogb\gp\
m̂_\�cĥom_hm\epm_c\hgbkilmemogb\aom̂\m̂_\ugbkmcihmogb\�ebes_c{

GHIJIJ�\�dd_noem_lf\jcogc\mg\kiĥ\jecmoel\ghhijebhf\gc\ik_v\m̂_\̀ab_cv\ugbkmcihmogb\�ebes_cv\ugbmcehmgcv\ebn\
�cĥom_hm\k̂ell\�gobmlf\obkj_hm\m̂_\ec_e\mg\t_\ghhijo_n\gc\jgcmogb\gp\m̂_\qgcr\mg\t_\ik_n\ob\gcn_c\mg\n_m_cdob_\ebn\
c_hgcn\m̂_\hgbnomogb\gp\m̂_\qgcr{

GHIJIJ�\�bl_kk\gm̂_caok_\esc__n\ijgbv\jecmoel\ghhijebhf\gc\ik_\gp\e\jgcmogb\gc\jgcmogbk\gp\m̂_\qgcr\k̂ell\bgm\hgbkmomim_\
ehh_jmebh_\gp\qgcr\bgm\hgdjlfobs\aom̂\m̂_\c_xioc_d_bmk\gp\m̂_\ugbmcehm\�ghid_bmk{

GHIJIJ��]̂_\ugbmcehmgc\k̂ell\hggj_cem_\aom̂\m̂_\̀ab_c\ob\gcn_c\mg\der_\jgcmogbk\gp\m̂_\�cg�_hm\eweoletl_\ek\kggb\ek\
jgkkotl_{

GHIJIJ��[\]̂_\�cg�_hm\kom_\ebn\tiolnobskv\â_m̂_c\agcr\gp\m̂_\ugbmcehmgc\ok\jecmoellf\gc\pillf\hgdjl_m_n\gc\bgmv\ec_\
jcgj_cmf\gp\m̂_\̀ab_c\âg\k̂ell\̂ew_\h_cmeob\coŝmk\ebn\jcowol_s_k\ob\hgbb_hmogb\aom̂\ik_\gp\ked_{

GHIJIJ�J��ŷgiln\m̂_c_\t_v\ob\m̂_\gjobogb\gp\m̂_\�cĥom_hm\gc\ugbkmcihmogb\�ebes_cv\ibaeccebm_n\n_lef\gb\jecm\gp\ebf\
ugbmcehmgc\ob\hgdjl_mogb\gp\obhgdjl_m_\gc\n_p_hmow_\agcr\gc\gm̂_c\ugbmcehm\c_xioc_d_bmkv\ebn\m̂_\�cĥom_hm\kg\
h_cmopo_kv\m̂_\̀ab_c\def\̂ew_\pill\gc\jecmoel\ik_\ebn\ghhijebhf\gp\ebf\gc\ell\jgcmogbk\gp\tiolnobsk\ek\c_xioc_n\pgc\
dgwobs\ob\gc\obkmellobs\picbomic_v\po�mic_kv\kijjlo_kv\gc\_xiojd_bm\ebn\pgc\s_b_cel\hl_ebobs\ebn\deobm_bebh_\agcr{\�b\
kiĥ\_w_bmv\m̂_\ugbmcehmgc\âgk_\ibpobok̂_n\agcr\ok\ngb_\kitk_xi_bm\mg\obkmellemogb\gp\picbomic_v\po�mic_kv\_xiojd_bmv\
_mh{v\k̂ell\t_\c_kjgbkotl_\pgc\m̂_\jc_w_bmogb\gp\ebf\nedes_\mg\kiĥ\obkmellemogb{\yiĥ\ik_\gc\ghhijebhf\tf\m̂_\̀ab_c\
k̂ell\ob\bg\obkmebh_\hgbkmomim_\ehh_jmebh_\gp\ebf\gp\m̂_\qgcr{

GHIJ[�H�OULPH�W�TPZNOWUHLU�H�OULPHKLV�ZUN
GHIJ[�J[\�jgb\hgdjl_mogb\gp\m̂_\qgcrv\m̂_\ugbmcehmgc\k̂ell\pgcaecn\mg\m̂_\ugbkmcihmogb\�ebes_c\e\acomm_b\bgmoh_\m̂em\
m̂_\qgcr\ok\c_enf\pgc\pobel\obkj_hmogb\ebn\ehh_jmebh_\ebn\k̂ell\elkg\pgcaecn\mg\m̂_\ugbkmcihmogb\�ebes_c\e\pobel\
ugbmcehmgc�k\�jjlohemogb\pgc\�efd_bm{\�jgb\c_h_ojmv\m̂_\ugbkmcihmogb\�ebes_c\aoll\_weliem_\m̂_\hgdjl_mogb\gp\qgcr\
gp\m̂_\ugbmcehmgc\ebn\m̂_b\pgcaecn\m̂_\bgmoh_\ebn\�jjlohemogbv\aom̂\m̂_\ugbkmcihmogb\�ebes_c�k\c_hgdd_bnemogbkv\mg\
m̂_\�cĥom_hm\âg\aoll\jcgdjmlf\der_\kiĥ\obkj_hmogb{\q _̂b\m̂_\�cĥom_hmv\pobnk\m̂_\qgcr\ehh_jmetl_\ibn_c\m̂_\
ugbmcehm\�ghid_bmk\ebn\m̂_\ugbmcehm\pillf\j_cpgcd_nv\m̂_\ugbkmcihmogb\�ebes_c\ebn\�cĥom_hm\aoll\jcgdjmlf\okki_\e\
pobel\u_cmopohem_\pgc\�efd_bm\gc\�cg�_hm\u_cmopohem_\pgc\�efd_bm\kmemobs\m̂em\mg\m̂_\t_km\gp\m̂_oc\rbgal_ns_v\obpgcdemogb\
ebn\t_lo_pv\ebn\gb\m̂_\tekok\gp\m̂_oc\gb�kom_\wokomk\ebn\obkj_hmogbkv\m̂_\qgcr\̂ek\t__b\hgdjl_m_n\ob\ehhgcnebh_\aom̂\m̂_\
ugbmcehm\�ghid_bmk\ebn\m̂em\m̂_\_bmoc_\telebh_\pgibn\mg\t_\ni_\m̂_\ugbmcehmgc\ebn\bgm_n\ob\m̂_\pobel\u_cmopohem_\ok\ni_\
ebn\jefetl_{\]̂_\ugbkmcihmogb\�ebes_c�k\ebn\�cĥom_hm�k\pobel\u_cmopohem_\pgc\�efd_bm\gc\�cg�_hm\u_cmopohem_\pgc\
�efd_bm\aoll\hgbkmomim_\e\picm̂_c\c_jc_k_bmemogb\m̂em\hgbnomogbk\lokm_n\ob\y_hmogb\�{z�{�\ek\jc_h_n_bm\mg\m̂_\
ugbmcehmgc�k\t_obs\_bmoml_n\mg\pobel\jefd_bm\̂ew_\t__b\pilpoll_n{

GHIJ[�J[J[\�p\m̂_\qgcr\ok\bgm\ehh_jm_n\tf\m̂_\̀ab_c\epm_c\pobel\obkj_hmogb\ebn\ennomogbel\mod_\ok\c_xioc_n\mg\hgdjl_m_\
om_dk\on_bmopo_n\nicobs\m̂_\pobel\obkj_hmogbv\m̂_\nem_\kmecmobs\m̂_\gb_�f_ec\hgcc_hmogb\j_cogn\n_khcot_n\ob\�cmohl_\z�{�\
k̂ell\t_\k_m\tf\m̂_\�cĥom_hm\em\̂ok\nokhc_mogbv\tim\bgm\lem_c\m̂eb\m̂_\nem_\gp\m̂_\pobel\u_cmopohem_\pgc\�efd_bm{\\

GIJ[�J[J�\�p\m̂_\�cĥom_hm\ebn\m̂_\ugbkmcihmogb\�ebes_c\ec_\c_xioc_n\mg\jcgwon_\ennomogbel\k_cwoh_kv\_�m_bn\m̂_\nicemogb\
gp\k_cwoh_k\mg\m̂_\̀ab_cv\ebn�gc\j_cpgcd\ennomogbel\pobel\obkj_hmogbk\t_heik_\m̂_\qgcr\peolk\mg\hgdjlf\aom̂\m̂_\
c_xioc_d_bmk\gp\m̂_\ugbmcehm\�ghid_bmkv\gc\m̂_\ugbmcehmgc\non\bgm\hgdjl_m_\m̂_\qgcr\ob\ehhgcnebh_\aom̂\m̂_\
hgbkmcihmogb\kĥ_nil_\gc\�cg�_hm\kĥ_nil_v\m̂_\edgibm\gp\hgdj_bkemogb\jeon\mg\m̂_\�cĥom_hm\ebn\m̂_\ugbkmcihmogb\
�ebes_c\tf\m̂_\̀ab_c\pgc\ennomogbel\k_cwoh_k\k̂ell\t_\n_nihm_n\pcgd\m̂_\pobel\jefd_bm\ni_\mg\m̂_\ugbmcehmgc{
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GHIJKLJMNOPQRSPTNUQVWXNYWZ[PVRNV\TNWVZNTP[WQVQV]NTPRWQVP̂NYPT_PVRW]PǸSWXXNaP_\[PN̂bPNbVRQXNRSPNc\VRTW_R\TǸba[QR̀NR\N
RSPNdT_SQRP_RNRST\b]SNRSPNc\V̀RTb_RQ\VNeWVW]PTNfghNWXXN_X\̀P\bRN̂\_b[PVR̀NTPibQTP̂NaZNRSPNc\VRTW_RNj\_b[PVR̀kN
QV_Xb̂QV]kNlQRS\bRNXQ[QRWRQ\VkNẀmabQXRN̂TWlQV]̀kNWRRQ_ǸR\_nkN[WQVRPVWV_PN[WVbWXkN\YPTWRQV]NQV̀RTb_RQ\V̀NWV̂N\RSPTN
\̂_b[PVR̀NTPibQTP̂NR\NaPN̂PXQoPTP̂NbV̂PTNRSPNc\VRTW_RNQVN_\VVP_RQ\VNlQRSNRSPNp\TnNQVNRSPNU\T[NTPibQTP̂NaZNRSPNqlVPTkN
frhNWVNWUUQ̂WoQRNRSWRNYWZT\XX̀kNaQXX̀NU\TN[WRPTQWX̀NWV̂NPibQY[PVRkNWV̂N\RSPTNQV̂PaRP̂VP̀̀N_\VVP_RP̂NlQRSNRSPNp\TnNU\TN
lSQ_SNRSPNqlVPTN\TNRSPNqlVPTs̀NYT\YPTRZN[Q]SRNaPNTP̀Y\V̀QaXPN\TNPV_b[aPTP̂NfXP̀̀NW[\bVR̀NlQRSSPX̂NaZNqlVPThN
SWoPNaPPVNYWQ̂N\TN\RSPTlQ̀PǸWRQ̀UQP̂kNfthNWN_PTRQUQ_WRPNPoQ̂PV_QV]NRSWRNQV̀bTWV_PNTPibQTP̂NaZNRSPNc\VRTW_RNj\_b[PVR̀N
R\NTP[WQVNQVNU\T_PNWURPTNUQVWXNYWZ[PVRNQ̀N_bTTPVRXZNQVNPUUP_RNWV̂NlQXXNV\RNaPN_WV_PXP̂N\TNWXX\lP̂NR\NPuYQTPNbVRQXNWRNXPẀRN
tvN̂WZ̀sNYTQ\TNlTQRRPVNV\RQ_PNSẀNaPPVN]QoPVNR\NRSPNqlVPTkNfwhNWNlTQRRPVǸRWRP[PVRNRSWRNRSPNc\VRTW_R\TNnV\l̀N\UNV\N
b̀àRWVRQWXNTPẀ\VNRSWRNRSPNQV̀bTWV_PNlQXXNV\RNaPNTPVPlWaXPNR\N_\oPTNRSPNYPTQ\̂NTPibQTP̂NaZNRSPNc\VRTW_RNj\_b[PVR̀kNfxhN
_\V̀PVRN\UǸbTPRZkNQUNWVZkNR\NUQVWXNYWZ[PVRkNfyhkNQUNTPibQTP̂NaZNRSPNqlVPTkN\RSPTN̂WRWNP̀RWaXQ̀SQV]NYWZ[PVRN\TN
ẀRQ̀UW_RQ\VN\UN\aXQ]WRQ\V̀kǸb_SNẀNTP_PQYR̀kNTPXPẀP̀NWV̂NlWQoPT̀N\UNXQPV̀kN_XWQ[̀kǸP_bTQRZNQVRPTP̀R̀N\TNPV_b[aTWV_P̀N
WTQ̀QV]N\bRN\UNRSPNc\VRTW_RkNR\NRSPNPuRPVRNWV̂NQVǸb_SNU\T[NẀN[WZNaPN̂P̀Q]VWRP̂NaZNRSPNqlVPTkNWV̂NfzhNWXXNlWTTWVRQP̀N
WV̂N]bWTWVRPP̀NTPibQTP̂NaZNRSPNc\VRTW_RNj\_b[PVR̀{N|UNWN}ba_\VRTW_R\TNTPUb̀P̀NR\NUbTVQ̀SNWNTPXPẀPN\TNlWQoPTNTPibQTP̂N
aZNRSPNqlVPTkNRSPNc\VRTW_R\TN[WZNUbTVQ̀SNWNa\V̂ǸWRQ̀UW_R\TZNR\NRSPNqlVPTNR\NQV̂P[VQUZNRSPNqlVPTNW]WQV̀RǸb_SNXQPV{N
|UǸb_SNXQPVNTP[WQV̀NbV̀WRQ̀UQP̂NWURPTNYWZ[PVR̀NWTPN[ŴPkNRSPNc\VRTW_R\TǸSWXXNTPUbV̂NR\NRSPNqlVPTNWXXN[\VPZNRSWRNRSPN
qlVPTN[WZNaPN_\[YPXXP̂NR\NYWZNQVN̂Q̀_SWT]QV]Ǹb_SNXQPVkNQV_Xb̂QV]NWXXN_\̀R̀NWV̂NTPẀ\VWaXPNWRR\TVPZ̀sNUPP̀{

GHIJKLJMJKN|VNŴ Q̂RQ\VNR\NRSPǸba[QRRWX̀NTPibQTP̂NQVN}P_RQ\VN~{gv{rNWa\oPkNRSPNc\VRTW_R\TǸSWXXǸba[QRǸPYWTWRPNUQVWXN
TPXPẀPN\TNlWQoPT̀N\UNXQPVNU\TNPW_SN}ba_\VRTW_R\TkN[WRPTQWXǸbYYXQPTkN\TN\RSPT̀NlQRSNXQPVNTQ]SR̀NW]WQV̀RNRSPN�T\�P_RkNWV̂N
S̀WXXǸba[QRNWNXQ̀RN\UǸb_SNYWTRQP̀{

GHIJKLJ�N|UkNWURPTN}bàRWVRQWXNc\[YXPRQ\VN\UNRSPNp\TnkNUQVWXN_\[YXPRQ\VNRSPTP\UNQ̀N[WRPTQWXXZN̂PXWZP̂NRST\b]SNV\NUWbXRN\UN
RSPNc\VRTW_R\TN\TNaZNQ̀̀bWV_PN\UNcSWV]PNqT̂PT̀NWUUP_RQV]NUQVWXN_\[YXPRQ\VkNWV̂NRSPNc\V̀RTb_RQ\VNeWVW]PTNWV̂NdT_SQRP_RN
\̀N_\VUQT[kNRSPNqlVPTǸSWXXkNbY\VNWYYXQ_WRQ\VNaZNRSPNc\VRTW_R\TNWV̂N_PTRQUQ_WRQ\VNaZNRSPNc\V̀RTb_RQ\VNeWVW]PTNWV̂N
dT_SQRP_RkNWV̂NlQRS\bRNRPT[QVWRQV]NRSPNc\VRTW_RkN[WnPNYWZ[PVRN\UNRSPNaWXWV_PN̂bPNU\TNRSWRNY\TRQ\VN\UNRSPNp\TnNUbXXZN
_\[YXPRP̂kN_\TTP_RP̂kNWV̂NW__PYRP̂{N|UNRSPNTP[WQVQV]NaWXWV_PNU\TNp\TnNV\RNUbXXZN_\[YXPRP̂N\TN_\TTP_RP̂NQ̀NXP̀̀NRSWVN
TPRWQVW]PǸRQYbXWRP̂NQVNRSPNc\VRTW_RNj\_b[PVR̀kNWV̂NQUNa\V̂ ǸSWoPNaPPVNUbTVQ̀SP̂kNRSPNlTQRRPVN_\V̀PVRN\UNRSPǸbTPRZNR\N
YWZ[PVRN\UNRSPNaWXWV_PN̂bPNU\TNRSWRNY\TRQ\VN\UNRSPNp\TnNUbXXZN_\[YXPRP̂NWV̂NW__PYRP̂ǸSWXXNaPǸba[QRRP̂NaZNRSPN
c\VRTW_R\TNR\NRSPNdT_SQRP_RNRST\b]SNRSPNc\V̀RTb_RQ\VNeWVW]PTNYTQ\TNR\N_PTRQUQ_WRQ\VN\UǸb_SNYWZ[PVR{N}b_SNYWZ[PVRǸSWXXN
aPN[ŴPNbV̂PTNRPT[̀NWV̂N_\V̂QRQ\V̀N]\oPTVQV]NUQVWXNYWZ[PVRkNPu_PYRNRSWRNQRǸSWXXNV\RN_\V̀RQRbRPNWNlWQoPTN\UNcXWQ[̀{

GHIJKLJ�N�SPN[WnQV]N\UNUQVWXNYWZ[PVRN
��������������������
aZNRSPNqlVPTǸSWXXNV\RN_\V̀RQRbRPNWNlWQoPTN\UN_XWQ[̀kN_Wb̀P̀N\UNW_RQ\VkN̂W[W]P̀N\TN_\[YXWQVR̀NaZNRSPNqlVPT{

GHIJKLJ�Nd__PYRWV_PN\UNUQVWXNYWZ[PVRNaZNRSPNc\VRTW_R\TkNWN}ba_\VRTW_R\TN\TN[WRPTQWXǸbYYXQPTǸSWXXN_\V̀RQRbRPNWNlWQoPTN
\UN_XWQ[̀NaZNRSWRNYWZPPNPu_PYRNRS\̀PNYTPoQ\b̀XZN[ŴPNQVNlTQRQV]NQVNW__\T̂WV_PNlQRSNdTRQ_XPNgxNWV̂NQ̂PVRQUQP̂NaZNRSWRN
YWZPPNQVNlTQRQV]NẀNbV̀PRRXP̂NWRNRSPNRQ[PN\UNRSPNUQVWXNdYYXQ_WRQ\VNU\TN�WZ[PVR{

GHIJKLJ�NdRNWVZNRQ[PNWNXQPVNQ̀NUQXP̂NW]WQV̀RNRSPN�T\�P_RNUbV̂ k̀NRSPNqlVPTN[WZN̂P[WV̂NRSWRNRSPNc\VRTW_R\TN̂Q̀_SWT]PǸWQ̂N
XQPVkNRST\b]SNa\V̂QV]N\TN\RSPTlQ̀PkNWV̂NRSPNc\VRTW_R\TN[b̀RN\aRWQVNRSPN̂Q̀_SWT]PN\UǸWQ̂NXQPVNlQRSQVǸPoPVNfzhN̂WZ̀N\UN
b̀_SN̂P[WV̂NWRNRSPNc\VRTW_R\Ts̀Ǹ\XPN_\̀RNWV̂NPuYPV̀PkNWV̂NWRNV\N_\̀RNR\NRSPNqlVPT{N|UNWVZNXQPVN\TN\RSPTNPV_b[aTWV_PN
TPibQTP̂NR\NaPNTP[\oP̂NWRNRSPNc\VRTW_R\Ts̀Ǹ\XPN_\̀RNWV̂NPuYPV̀PNYbT̀bWVRNR\NRSQ̀N}P_RQ\VNQ̀NV\RN̂Q̀_SWT]P̂N\UNTP_\T̂NẀN
WU\TP̀WQ̂kNRSPNqlVPTǸSWXXNSWoPNRSPNTQ]SRNR\NRWnPǸb_SNW_RQ\VNẀNRSPNqlVPTǸSWXXN̂PP[NWYYT\YTQWRPNflSQ_SǸSWXXNQV_Xb̂PN
RSPNTQ]SRNR\N_Wb̀PǸb_SNXQPVN\TN\RSPTNPV_b[aTWV_PNR\NaPN_WV_PXP̂NWV̂N̂Q̀_SWT]P̂N\UNTP_\T̂hkNWV̂NQVǸb_SNPoPVRkNWXXN_\̀R̀N
WV̂NPuYPV̀P̀NQV_bTTP̂NaZNRSPNqlVPTNQVN_\VVP_RQ\VNRSPTPlQRSNfQV_Xb̂QV]kNlQRS\bRNXQ[QRWRQ\VkNYTP[Qb[̀NU\TNWVZNa\V̂N
UbTVQ̀SP̂NQVN_\VVP_RQ\VNRSPTPlQRSkNWV̂NTPẀ\VWaXPNWRR\TVPZ̀sNUPP̀k
_\bTRN_\̀R̀NWV̂N̂Q̀abT̀P[PVR̀hkǸSWXXNaPNYWQ̂NaZNRSPNc\VRTW_R\TNR\NRSPNqlVPTN\VN̂P[WV̂N\TkNWRNRSPN\YRQ\VN\UNRSPNqlVPTkN
P̂̂b_RP̂NUT\[NWVZNYWZ[PVRNRSPVN̂bPN\TNRSPTPWURPTNaP_\[QV]N̂bPNUT\[NRSPNqlVPTNR\NRSPNc\VRTW_R\TNQVNW__\T̂WV_PNlQRSN
RSPNYT\oQ̀Q\V̀N\UNRSP̀PN�PVPTWXNc\V̂QRQ\V̀{

GHIJKLJ���uQ̀RQV]NlWTTWVRQP̀ǸSWXXNV\RN̂PYTQoPNRSPNqlVPTN\UNWVZN_Wb̀PN\UNW_RQ\VkNTQ]SRkN\TNTP[P̂ZN\RSPTlQ̀PNWoWQXWaXPN
U\TNaTPW_SN\UNWVZN\UNRSPNYT\oQ̀Q\V̀N\UNRSPNc\VRTW_RNj\_b[PVR̀{N�SPNYPTQ\̂ ǸTPUPTTP̂NR\NWa\oPǸSWXXNV\RNaPN_\V̀RTbP̂NẀN
XQ[QRWRQ\V̀N\VNRSPNRQ[PNQVNlSQ_SNRSPNqlVPTN[WZNYbT̀bPNWVZǸb_SNW_RQ\VkNTQ]SRN\TNTP[P̂Z{
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GHIJKLJMNOPQNRSTUVWXUSVNYPWZZNWXP[Q\QN][TWZNXŜ _ZQU[STNS]NWZZǸSVabN[TXZcd[TebNf[UPScUNZ[̂[UWU[STbNXSVVQXU[STNS]N
_cTXPgZ[YUN[UQ̂YbN_VQ_WVWU[STNWTdNdQZ[\QVhNS]NWZZN̂WTcWZYbN_VQYQTUWU[STNS]NUVW[T[TeNWTdNXŜ _ZQU[STNS]N][TWZN_W_QVN
Ycî [YY[STYNTSUNZWUQVNUPWTNjkNdWhYN]SZZSf[TeNUPQNdWUQNS]NlciYUWTU[WZNRŜ _ZQU[STmNnTNUPQNQ\QTUNUPQNRSTUVWXUSVNYPWZZN]W[ZN
USNWXP[Q\QN][TWZNXŜ _ZQU[STNS]NUPQǸSVaNf[UP[TNYcXPNWN_QV[SdNS]NU[̂QbNUPQNRSTUVWXUSVNWTdNUPQNRSTUVWXUSVoYNYcVQUhbN[]N
WThbNYPWZZNiQNZ[WiZQN]SVNWTdNYPWZZNVQ[̂icVYQNUPQNpfTQVN]SVNWThNWTdNWZZN]QQYN_W[dNUSNUPQNqVXP[UQXUNWTdNRSTYUVcXU[STN
rWTWeQVNWTdNSUPQVNQs_QTYQYN̂WdQNTQXQYYWVhNihNUPQNRSTUVWXUSVoYN]W[ZcVQmNqdd[U[STWZN]QQYNWTdNQs_QTYQYNYPWZZNiQN
XPWVeQdNihNUPQNpfTQVNWeW[TYUNWThNt[TWZNuWĥ QTUNdcQNSVNfP[XPN̂WhNiQXŜ QNdcQNUSNUPQNRSTUVWXUSVbNWTdNUPQNRSTUVWXUSVN
YPWZZN_VŜ _UZhN_WhNSVNVQ]cTdNUPQNpfTQVNUPQNQsXQYYbN[]NWThbNc_STNUPQNpfTQVoYNfV[UUQTNVQvcQYUm

wxyz{|}HKLHHH~x�y}{yz��H��H~}x����Hw��H~x�~}xy�
GHKLJKH������H~����������H���H~�������
OPQNRSTUVWXUSVNYPWZZNiQNVQY_STY[iZQN]SVN[T[U[WU[TebN[̂_ZQ̂QTU[TebNd[VQXU[TebNXSTUVSZZ[TebN̂W[TUW[T[TebNWTdNYc_QV\[Y[TeN
WZZNYW]QUhN_VQXWcU[STYNWTdN_VSeVŴYN[TNXSTTQXU[STNf[UPNUPQN_QV]SV̂WTXQNS]NUPQNRSTUVWXUmNOPQNRSTUVWXUSVNYPWZZNYcî [UN
UPQNRSTUVWXUSVoYNYW]QUhN_VSeVŴNUSNUPQNRSTYUVcXU[STNrWTWeQVN]SVNVQ\[QfNWTdNXSSVd[TWU[STNf[UPNUPQNYW]QUhN_VSeVŴYNS]N
SUPQVNRSTUVWXUSVYmNOPQNRSTYUVcXU[STNrWTWeQVoYNVQY_STY[i[Z[U[QYN]SVNVQ\[QfNWTdNXSSVd[TWU[STNS]NYW]QUhN_VSeVŴYNYPWZZN
TSUNQsUQTdNUSNd[VQXUNXSTUVSZNS\QVNSVNXPWVeQNS]NUPQNWXUYNSVNŜ [YY[STYNS]NUPQNRSTUVWXUSVYbNlciXSTUVWXUSVYbNWeQTUYNSVN
Q̂_ZShQQYNS]NUPQNRSTUVWXUSVYNSVNlciXSTUVWXUSVYbNSVNWThNSUPQVN_QVYSTYN_QV]SV̂[TeN_SVU[STYNS]NUPQǸSVaNWTdNTSUNd[VQXUZhN
Q̂_ZShQdNihNUPQNRSTYUVcXU[STNrWTWeQVmNOPQNRSTUVWXUSVoYNYW]QUhN_VQXWcU[STYNWTdN_VSeVŴYNYPWZZN[TXZcdQNY_QX[][XNYUQ_YN
dQY[eTQdNUSN̂[T[̂[�QNUPQNV[YaNS]NXSTUVWXU[TeNSVNY_VQWdNS]NRp�n�g��bN[TXZcd[TeN_VS\[Y[STNS]NWZZNW__VS_V[WUQN_QVYSTWZN
_VSUQXU[\QNQvc[_̂ QTUbNYSX[WZNd[YUWTX[TebNW\S[d[TeNYUWXa[TeNS]NUVWdQYbNWTdNSUPQVNVQWYSTWiZQN_VQXWcU[STYm

GHKLJ�H������H��H~������H���H~�������
GHKLJ�JKNOPQNRSTUVWXUSVNYPWZZNUWaQNTQXQYYWVhN_VQXWcU[STYN]SVNYW]QUhNS]bNWTdNYPWZZN_VS\[dQNVQWYSTWiZQN_VSUQXU[STNUSN
_VQ\QTUNdŴWeQbN[T�cVhbN[T]QXU[STNSVNQs_SYcVQNUSNRp�n�g��bNSVNZSYYNUS

JK Q̂_ZShQQYNSTNUPQǸSVaNWTdNSUPQVN_QVYSTYNfPSN̂WhNiQNW]]QXUQdNUPQVQih�
J� UPQǸSVaNWTdN̂WUQV[WZYNWTdNQvc[_̂ QTUNUSNiQN[TXSV_SVWUQdNUPQVQ[TbNfPQUPQVN[TNYUSVWeQNSTNSVNS]]NUPQNY[UQbN

cTdQVNXWVQbNXcYUSdhbNSVNXSTUVSZNS]NUPQNRSTUVWXUSVbNWNlciXSTUVWXUSVbNSVNWNlcigYciXSTUVWXUSV�
J� UPQNpfTQVoYNVQWZNWTdN_QVYSTWZN_VS_QVUhNWTdNSUPQVN_VS_QVUhNWUNUPQNY[UQNSVNWd�WXQTUNUPQVQUSbNYcXPNWYNUVQQYbN

YPVciYbNZWfTYbNfWZaYbN_W\Q̂QTUYbNVSWdfWhYbNYUVcXUcVQYNWTdNcU[Z[U[QYNTSUNdQY[eTWUQdN]SVNVQ̂S\WZbN
VQZSXWU[STNSVNVQ_ZWXQ̂QTUN[TNUPQNXScVYQNS]NXSTYUVcXU[ST�

J� XSTYUVcXU[STNSVNS_QVWU[STYNihNUPQNpfTQVbNlQ_WVWUQNRSTUVWXUSVYbNSVNSUPQVNRSTUVWXUSVY�NWTd
J� UPQNQs[YU[TeNic[Zd[TeYNWTdN_VQ̂[YQYN[TNUPQN\[X[T[UhNS]NSVNW]]QXUQdNihNUPQNRSTUVWXUSVoYNS_QVWU[STYm
J HHHHHHHUPQNXSTUVWXUSVNWeVQQYbN[TNSVdQVNUPWUNUPQNfSVaNf[ZZNiQNXŜ _ZQUQdNf[UPNUPQNeVQWUQYUNdQeVQQNS]NYW]QUhbNUSN
XST]SV̂NUSNUPQNVQvc[VQ̂QTUYNS]NUPQN¡¢lNl£�NVQYXcQNVQecZWU[STYN¤QsXQV_UNS]NUPQNXSTYUVcXUSVYNVQY_STY[i[Z[U[QYN
YQXU[STN�¥¥m¥¦NWTdNUPQNpXXc_WU[STWZNlW]QUhNWTdN§QWZUPNqXUNS]N��̈kN¤pl§q¦NWYNŴQTdQdNWTdNUPQN
RSTYUVcXU[STNlW]QUhNqXUNS]N��©�NWYNŴQTdQdbN[TXZcd[TeNWZZNYUWTdWVdNWTdNVQecZWU[STYNUPWUNPW\QNiQQTNY[TXQNSVN
YPWZZNiQN_VŜ cZeWUQdNihNUPQNeS\QVT̂ QTUWZNWcUPSV[U[QYNfP[XPNWd̂ [T[YUQVNYcXPNWXUYbNWTdNYPWZZN[TdQ̂T[]hNWTdN
PSZdNPWV̂ZQYYNUPQNSfTQVbNRSTYUVcXU[STNrWTWeQVbNUPQNqVXP[UQXUbNWTdNWZZmª

GHKLJ�JKJ NlW]QNWXXQYYNUSNWTdNQeVQYYN]VŜ NWThNic[Zd[TeNcTdQVNXSTYUVcXU[STNWYN_WVUNS]NUP[YNRSTUVWXUbNSVNWThNQs[YU[TeN
ic[Zd[TeN[TNfP[XPǸSVaN[YNiQ[TeNdSTQNcTdQVNUP[YNRSTUVWXUbNYPWZZNiQN̂W[TUW[TQdNWTdNVQ̂W[TNcTQTXĉ iQVQdNihNUPQN
RSTUVWXUSVN[TNWXXSVdWTXQNf[UPNWZZNW__Z[XWiZQNXSdQYbNVcZQYNWTdNVQecZWU[STYNS]NWcUPSV[U[QYNPW\[TeN�cV[Yd[XU[STNSTNUPQN
`SVamNOPQNRSTUVWXUSVNWTdN[UYNlciXSTUVWXUSVYNYPWZZNXSS_QVWUQN[TN̂W[TUW[T[TeNUP[YNXSTd[U[STmN«SWdfWhYbN_WUPYbNfWZaYbN
Qs[UYbNYQV\[XQNdV[\QYNWTdNSUPQVNWVQWYNYPWZZNVQ̂W[TNcTSiYUVcXUQdNWTdNYPWZZNiQN̂W[TUW[TQdN[TNWNYW]QNWTdNYWU[Y]WXUSVhN
XSTd[U[STbN]SVNWZZN_QVYSTYNcY[TeNUPQNic[Zd[TeNWTdN_VQ̂[YQYmNrWUQV[WZYNYPWZZNTSUNiQNYUSVQdN_VŜ [YXcScYZhNWiScUNUPQNY[UQNSVN
[TNUPQNic[Zd[TebNicUNYPWZZNiQNXWVQ]cZZhNYUSVQdN[TNWVQWYNfP[XPNf[ZZNTSUN[TUQV]QVQNf[UPN_QdQYUV[WTNUVW]][XNSVNf[UPNWXXQYYNUSN
WTdNQeVQYYN]VŜ NWd�WXQTUN_VS_QVU[QYNWTdNcYQNS]NUPQNic[Zd[TemNOPQNRSTUVWXUSVNYPWZZN_VS\[dQNWTdN̂W[TUW[TNYcXPNUQ̂_SVWVhN
`SVaNWYN̂WhNiQNVQvc[VQdN]SVNUPQN_VSUQXU[STNS]N[UYN][T[YPQdǸSVaNfPQVQNZ[WiZQNUSN[T�cVhmNOPQNRSTUVWXUSVNf[ZZNiQN
VQY_STY[iZQN]SVNWZZNS]N[UYǸSVabN̂WUQV[WZYNWTdNQvc[_̂ QTUNUPWUN̂WhNiQNdŴWeQdNSVNYUSZQTNdcV[TeNUPQNdcVWU[STNS]NUPQN
RSTUVWXUNWTdNcTU[ZNUPQǸSVaN[YNWXXQ_UQdNihNUPQNpfTQVmNOPQNRSTUVWXUSVNYPWZZN̂WaQNeSSdNWThNYcXPNdŴWeQNSVNZSYYN
f[UPScUNQs_QTYQNUSNUPQNpfTQVmNOPQNRSTUVWXUSVNYPWZZNTSUN_QV̂[UNcTTQXQYYWVhNPW�WVdYNUSNiQNXVQWUQdNTSVN_QV̂[UNUPQ̂NUSN
XSTU[TcQN[]NUPQhNWVQNd[YXS\QVQdmNOPQNRSTUVWXUSVoYNYUSVWeQNWTdNYUWe[TeNWVQWYNYPWZZNiQNSTZhN[TNZSXWU[STYNWYY[eTQdNSVN
W__VS\QdNihNUPQNpfTQVNWTdNqVXP[UQXUNWTdN̂WhNiQNVQvc[VQdNUSNiQNVQZSXWUQdNihNUPQNRSTUVWXUSVNWYNic[Zd[TeNSXXc_WTXhNSVN
cYQNXPWTeQYNdcV[TeNUPQNXScVYQNS]NUPQǸSVamNOP[YNVQZSXWU[STNf[ZZNiQNdSTQNihNUPQNRSTUVWXUSVNWUNTSNWdd[U[STWZNXSYUNUSNUPQN
pfTQVm
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GHIJKLKLMNOPMQRSTUVWTRUMXOVYYMWRZ[Y\M]̂TO_MVS̀MâbPMSRT̂WPXMUPcd̂UP̀Me\_MV[[ŶWVeYPMYV]X_MXTVTdTPX_MRÙ̂SVSWPX_MWR̀PX_M
UdYPXMVS̀MUPadYVT̂RSX_MVS̀MYV]fdYMRÙPUXMRfM[deŶWMVdTORÛT̂PX_MePVÛSaMRSMXVfPT\MRfM[PUXRSXMRUM[UR[PUT\MRUMTOP̂UM
[URTPWT̂RSMfURZM̀VZVaP_M̂SgdU\_MRUMYRXXh

GHIJKLKLKIMNOPMQRSTUVWTRUMVWiSR]YP̀aPXMTOVTMTOPMjVeRUMjV]MRfMTOPMkTVTPMRfMlP]MmRUi_MVS̀MUPadYVT̂RSXMV̀R[TP̀M
TOPUPdS̀PU_M[YVWPMd[RSMeRTOMTOPMn]SPUMVS̀MTOPMQRSTUVWTRUMWPUTV̂SM̀dT̂PXMVS̀MTOVTMŶVêŶT\MfRUMfV̂YdUPMTRMWRZ[Y\M
TOPUP]̂TOM̂XM̂Z[RXP̀MRSMeRTOMTOPMn]SPUMVS̀MTOPMQRSTUVWTRUMUPaVÙYPXXMRfMTOP̂UMUPX[PWT̂bPMfVdYThMNOPMQRSTUVWTRUMOPUPe\M
VaUPPXMTOVT_MVXMePT]PPSMTOPMn]SPUMVS̀MTOPMQRSTUVWTRU_MTOPMQRSTUVWTRUM̂XMXRYPY\MUPX[RSX̂eYPMfRUMWRZ[ŶVSWPM]̂TOMVYYMXdWOM
YV]XMVS̀MUPadYVT̂RSXM̂Z[RXP̀MfRUMTOPM[URTPWT̂RSMRfM[PUXRSXM[PUfRUẐSaMTOPMQRSTUVWThMNOPMQRSTUVWTRUMXOVYYM̂S̀PZŜf\M
VS̀MORỲMOVUZYPXXMTOPMn]SPUMRfMVS̀MfURZMVS\MVS̀MVYYMŶVêŶT\MfRUMb̂RYVT̂RSMRfMXdWOMYV]XMVS̀MUPadYVT̂RSXMVS̀MXOVYYM
P̀fPS̀MVS\MWYV̂ZXMRUMVWT̂RSXM]ÔWOMZV\MePMeURdaOTMVaV̂SXTMTOPMn]SPUMVXMTOPMUPXdYTMTOPUPRfhMoSMTOPMPbPSTMTOVTMTOPM
QRSTUVWTRUMXOVYYMfV̂YMRUMUPfdXPMTRM̀PfPS̀MVS\MXdWOMVWT̂RS_MTOPMQRSTUVWTRUMXOVYYMePMŶVeYPMTRMTOPMn]SPUMfRUMVYYMWRXTXMRfMTOPM
n]SPUM̂SM̀PfPS̀ ŜaMXdWOMWYV̂ZMRUMVWT̂RSMVS̀MVYYMWRXTXMRfMTOPMn]SPU_M̂SWYd̀ ŜaMVTTRUSP\pXMfPP_M̂SMUPWRbPÛSaMXdWOM
P̀fPSXPMWRXTXMfURZMTOPMQRSTUVWTRUh

GHIJKLKLKLMqYYMYVeRUPUX_M]RUiPUX_MVS̀MZPWOVŜWXMPZ[YR\P̀M̂SMTOPM[PUfRUZVSWPMRfMTOPMrRUiMRfMTÔXMsURgPWTMXOVYYMePM
WPUT̂f̂P̀MVXMOVb̂SaMXdWWPXXfdYY\MWRZ[YPTP̀MVMWRdUXPM̂SMWRSXTUdWT̂RSMXVfPT\MVS̀MOPVYTOMV[[URbP̀Me\MTOPMtŜTP̀MkTVTPXM
uP[VUTZPSTMRfMjVeRUpXMnWWd[VT̂RSVYMkVfPT\MVS̀MvPVYTOMq̀ ẐŜXTUVT̂RSMTOVTM̂XMVTMYPVXTMwxMORdUXM̂SM̀dUVT̂RShMNOPM
QRSTUVWTRUMVS̀M̂TXMkdeWRSTUVWTRUXMXOVYYMWRS̀dWTMTOP̂UMR[PUVT̂RSM̂SMVWWRÙVSWPM]̂TOMTOPMkVfPT\Myd̂̀ PXMfRUMQRSXTUdWT̂RSM
VXM̂XXdP̀Me\MkTVTPMz̀dWVT̂RSMuP[VUTZPST_MVS̀MTOPMQRSTUVWTRUpXMXVfPT\M[URaUVZh

GHIJKLKLK{MqYYMXVfPT\MPcd̂[ZPSTM̂SWYd̀ ŜaMOVÙMOVTX_M]PVTOPUM[URTPWT̂bPMaPVUMVS̀MsszMUPcd̂UP̀MfRUMTOPMQRSTUVWTRUMTRM
[PUfRUZM̂TXMrRUiMVUPMTRMePMXd[[ŶP̀Me\MTOPMQRSTUVWTRUMRUM̂TXMkdeWRSTUVWTRUXhMrT̂ÔSMTOPM̀PX̂aSVTP̀MWRSXTUdWT̂RSMVUPVX_M
TOPMQRSTUVWTRUpXMPZ[YR\PPX_MXd[PÛSTPS̀PSTX_MRUMRTOPUMVaPSTX_MVS̀M̂TXMkdeWRSTUVWTRUX_MPZ[YR\PPX_MXd[PÛSTPS̀PSTX_MRUM
RTOPUMVaPSTXMVUPMUPcd̂UP̀MTRM]PVUMOVÙMOVTXMVS̀MRTOPUMUPcd̂UP̀MRUMPXXPST̂VYMXVfPT\MPcd̂[ZPSThMzVWOM[PUXRSMXPPSM]̂TORdTM
VMOVÙMOVT_MRUMRTOPU]̂XPMfV̂ŶSaMTRMWRZ[Y\M]̂TOMTÔXMUPcd̂UPZPST_M]̂YYMePMRÙPUP̀MTRMYPVbPMTOPMsURgPWThMlRM[ÛRUM]VUŜSaXM
]̂YYMePMâbPSMe\MTOPMn]SPU_MQRSXTUdWT̂RSM|VSVaPUMRUMqUWÔTPWThMNOPMQRSTUVWTRUMVS̀M̂TXMkdeWRSTUVWTRUXMXOVYYMePMXRYPY\M
UPX[RSX̂eYPMfRUMZVîSaMd[MVS̀M[V\̂SaMfRUMVS\MYRXXMRfM[UR̀dWT̂RSMRUMUPcd̂UP̀M[URaUPXXMUPXdYT̂SaMfURZMTOPMUPZRbVYMRfM
[PUXRSSPYMfURZMTOPMsURgPWTMVXMXPTMfRUTOMOPUP̂SM̂SWYd̀ ŜaMVS\MWRXTXM̂SWdUUP̀Me\MTOPMn]SPUM̂SMWRSSPWT̂RSM]̂TOMTOPM]RUiM
RfMRTOPUMWRSTUVWTRUXh

GHIJKLK{MNOPMQRSTUVWTRUMXOVYYM̂Z[YPZPST_MPUPWT_MVS̀MZV̂STV̂S_MVXMUPcd̂UP̀Me\MP}̂XT̂SaMWRS̀ T̂̂RSXMVS̀M[PUfRUZVSWPMRfM
TOPMQRSTUVWT_MUPVXRSVeYPMXVfPadVÙXMfRUMXVfPT\MVS̀M[URTPWT̂RS_M̂SWYd̀ ŜaM[RXT̂SaM̀VSaPUMX̂aSXMVS̀MRTOPUM]VUŜSaXM
VaV̂SXTMOV~VÙX�M[URZdYaVT̂SaMXVfPT\MUPadYVT̂RSX�MVS̀MSRT̂f\̂SaMTOPMR]SPUXMVS̀MdXPUXMRfMV̀gVWPSTMX̂TPXMVS̀MdT̂ŶT̂PXMRfM
TOPMXVfPadVÙXh

GHIJKLK�MrOPSMdXPMRUMXTRUVaPMRfMP}[YRX̂bPXMRUMRTOPUMOV~VÙRdXMZVTPÛVYXMRUMPcd̂[ZPSTMRUMdSdXdVYMZPTOR̀XMVUPM
SPWPXXVU\MfRUMP}PWdT̂RSMRfMTOPMrRUi_MTOPMQRSTUVWTRUMXOVYYMP}PUŴXPMdTZRXTMWVUPMVS̀MWVUU\MRSMXdWOMVWT̂b̂T̂PXMdS̀PUM
Xd[PUb̂X̂RSMRfM[UR[PUY\McdVŶf̂P̀M[PUXRSSPYh

GHIJKLK�MNOPMQRSTUVWTRUMXOVYYM[URZ[TY\MUPZP̀\M̀VZVaPMVS̀MYRXXMTRM[UR[PUT\MUPfPUUP̀MTRM̂SMkPWT̂RSXMwxh�hwh�_Mwxh�hwh�M
VS̀Mwxh�hwh�MWVdXP̀M̂SM]ORYPMRUM̂SM[VUTMe\MTOPMQRSTUVWTRU_MVMkdeWRSTUVWTRU_MVMkde�XdeWRSTUVWTRU_MRUMVS\RSPM̀̂UPWTY\MRUM
Ŝ̀ ÛPWTY\MPZ[YR\P̀Me\MVS\MRfMTOPZ_MRUMe\MVS\RSPMfRUM]ORXPMVWTXMTOP\MZV\MePMŶVeYPMVS̀MfRUM]ÔWOMTOPMQRSTUVWTRUM̂XM
UPX[RSX̂eYPMdS̀PUMkPWT̂RSXMwxh�hwh�_Mwxh�hwh�MVS̀Mwxh�hwh�_MP}WP[TM̀VZVaPMRUMYRXXMVTTÛedTVeYPMTRMVWTXMRUMRẐXX̂RSXMRfM
TOPMn]SPU_MQRSXTUdWT̂RSM|VSVaPUMRUMqUWÔTPWTMRUMVS\RSPM̀̂UPWTY\MRUM̂S̀ ÛPWTY\MPZ[YR\P̀Me\MVS\MRfMTOPZ_MRUMe\MVS\RSPM
fRUM]ORXPMVWTXMVS\MRfMTOPZMZV\MePMŶVeYP_MVS̀MSRTMVTTÛedTVeYPMTRMTOPMfVdYTMRUMSPaŶaPSWPMRfMTOPMQRSTUVWTRUhMNOPM
fRUPaR̂SaMReŶaVT̂RSXMRfMTOPMQRSTUVWTRUMVUPM̂SMV̀`̂T̂RSMTRMTOPMQRSTUVWTRUpXMReŶaVT̂RSXMdS̀PUMkPWT̂RSM�hw�_MVS̀MXOVYYMSRTM
ePMŶẐTP̀Me\MXdWOM̀VZVaPMRUMYRXXMeP̂SaM̂SXdUP̀MdS̀PUM[UR[PUT\M̂SXdUVSWPMUPcd̂UP̀Me\MTOPMQRSTUVWTMuRWdZPSTXh

GHIJKLK�MNOPMQRSTUVWTRUMXOVYYMXWOP̀dYPM]PPiY\MXVfPT\MZPPT̂SaXMVS̀MPVWOMRfM̂TXMkdeWRSTUVWTRUXMZdXTMePM[UR[PUY\M
UP[UPXPSTP̀MVTMXdWOMZPPT̂SaXhMNOPMQRSTUVWTRUMXOVYYM̀PX̂aSVTPMVMUPX[RSX̂eYPMZPZePUMRfMTOPMQRSTUVWTRUpXMRUaVŜ~VT̂RSMVTM
TOPMX̂TPM]ORXPM̀dT\MXOVYYMePMTOPM[UPbPST̂RSMRfMVWŴ̀PSTXhMNÔXM[PUXRSMXOVYYMePMTOPMQRSTUVWTRUpXMXd[PÛSTPS̀PSTMdSYPXXM
RTOPU]̂XPM̀PX̂aSVTP̀Me\MTOPMQRSTUVWTRUM̂SM]ÛT̂SaMTRMTOPMn]SPU_MQRSXTUdWT̂RSM|VSVaPUMVS̀MqUWÔTPWTh

GHIJKLK�MNOPMQRSTUVWTRUMXOVYYMSRTMYRV̀MRUM[PUẐTMVS\M[VUTMRfMTOPMWRSXTUdWT̂RSMRUMX̂TPMTRMePMYRV̀P̀MXRMVXMTRMWVdXPM̀VZVaPM
RUMWUPVTPMVSMdSXVfPMWRS̀ T̂̂RShMNOPMQRSTUVWTRUMXOVYYMSRTMYRV̀MVS\M[VUTMRfMTOPMrRUiM]̂TOMZVTPÛVYX_MPcd̂[ZPST_MXORUPX_M
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GHIJKLMNOPHOPQRSHOKQSTUOVRKJROKLOILWOVIWOJPXYZOJIXUSOZITIMSOQPOQRSO[PH\OPHOQPOPQRSHO[PH\OPHOJPXYZOSLZILMSHO]SHUPLUO
KLOPHOIGPXQOQRSO[PH\̂

_̀abcdceOfgNOZXHKLMOQRSOJPLUQHXJQKPLNO]XGYKJOPHO]HKhIQSO]HP]SHQWOKUOZITIMSZOPHOZSUQHPWSZOIUOIOJPLUSiXSLJSOPgOKQUO[PH\NO
QRSOjPLQHIJQPHOURIYYNOIQOKQUOPVLOSk]SLUSNOHSUQPHSOUXJRO]HP]SHQWOQPOIOJPLZKQKPLOSiXIYOQPOQRIQOSkKUQKLMOGSgPHSOUXJROZITIMSO
PHOKLlXHWOVIUOZPLSNOGWOHS]IKHKLMNOHSGXKYZKLMOPHOHS]YIJKLMOKQNOPHOPQRSHVKUSOTI\KLMOMPPZOUXJROZITIMSOPHOZSUQHXJQKPLOKLOILO
IJJS]QIGYSOTILLSĤ

_̀abcdcmOnRSOjPLQHIJQPHOURIYYOGSOHSU]PLUKGYSOgPHOIYYOGHSI\IMSOPgOMYIUUNOVRKJRORIUOGSSLOgXHLKURSZOILZOKLUQIYYSZOIUO]IHQOPgO
jPLQHIJQOILZOSkKUQKLMOMYIUUOQRIQOKUOGHP\SLOZXSOQPOP]SHIQKPLUOXLZSHOQRSOjPLQHIJQOgPHO[PH\̂OoPOTIQQSHOGWOVRPTOPHOVRIQO
JIXUSOMYIUUOVIUOGHP\SLNOQRSOjPLQHIJQPHOURIYYOHS]YIJSOIYYOGHP\SLOMYIUUOGSgPHSOJPT]YSQKPLOILZOIJJS]QILJSOPgOQRSO
jPLQHIJQPHpUO[PH\̂OnRSOjPLQHIJQPHOTIWOJYIKTOZITIMSUNOKgOI]]YKJIGYŜ

_̀abcdcabOfLOIZZKQKPLOQPOIYYOHSiXKHSTSLQUOUSQOgPHQRORSHSKLNOQRSOjPLQHIJQPHOILZOKQUOqXGJPLQHIJQPHUOURIYYOgXYYWOJPT]YWOVKQRO
QRSO]HPhKUKPLUOPgOQRSOgSZSHIYOrJJX]IQKPLIYOqIgSQWOILZOsSIYQROtJQOPgOuvwxNOIUOITSLZSZNOILZOVKQROILWOHXYSUOILZO
HSMXYIQKPLUO]XHUXILQOQPOQRSOtJQ̂OnRKUOHSiXKHSTSLQOURIYYOI]]YWOJPLQKLXPXUYWOILZOLPQOGSOYKTKQSZOQPOLPHTIYOVPH\KLMORPXHÛO

_̀abcdcaaOnRSOjPLQHIJQPHOURIYYOIYUPOGSOHSU]PLUKGYSNOIQOQRSOjPLQHIJQPHpUOUPYSOJPUQOILZOSk]SLUSNOgPHOIYYOTSIUXHSUO
LSJSUUIHWOQPO]HPQSJQOILWO]HP]SHQWOIZlIJSLQOQPOQRSOyHPlSJQOILZOKT]HPhSTSLQUOQRSHSKL̂OtLWOZITIMSOQPOUXJRO]HP]SHQWOPHO
KT]HPhSTSLQUOURIYYOGSO]HPT]QYWOHS]IKHSZOGWOQRSOjPLQHIJQPHOIQOKQUOUPYSOSk]SLUŜ

_̀abcdcadOnRSOjPLQHIJQPHOURIYYOKTTSZKIQSYWOJPLQIJQOQRSOjPLUQHXJQKPLOzILIMSHOILZNOVKQRKLO{|ORPXHUNOHS]PHQNOKLOVHKQKLMNO
QPOQRSOrVLSHNOtHJRKQSJQOILZOjPLUQHXJQKPLOzILIMSHNOIYYOIJJKZSLQUOIHKUKLMOPXQOPgOPHOKLOJPLLSJQKPLOVKQROQRSO[PH\OVRKJRO
JIXUSOZSIQRNO]SHUPLIYOKLlXHWNOPHO]HP]SHQWOZITIMSNOMKhKLMOgXYYOZSQIKYUOILZOUQIQSTSLQUOPgOILWOVKQLSUUSÛOfLOIZZKQKPLNOKgO
ZSIQRNOUSHKPXUO]SHUPLIYOKLlXHKSUNOPHOUSHKPXUO]HP]SHQWOZITIMSUOIHSOJIXUSZNOQRSOIJJKZSLQOURIYYOGSOHS]PHQSZOKTTSZKIQSYWOGWO
QSYS]RPLSOPHOTSUUSLMSHOQPOQRSOrVLSHNOjPLUQHXJQKPLOzILIMSHNOILZOtHJRKQSJQ̂

_̀abcdca}~nRSOjPLQHIJQPHOURIYYOGSOUPYSYWOHSU]PLUKGYSOgPHOILWOJPLZKQKPLUOQRIQOZShSYP]OZXHKLMOJPLUQHXJQKPLOILZOKLOQRSO
ShSLQOILWOUQHXJQXHSOKUOZKUYPJIQSZNOPhSHOUQHIKLSZNOPHOZITIMSZOUPOIUOQPOIggSJQOKUOXUSgXYLSUUNOQRSOjPLQHIJQPHOURIYYOGSOUPYSYWO
HSU]PLUKGYŜOnRSOjPLQHIJQPHOURIYYOQI\SOVRIQShSHOUQS]UOLSJSUUIHWOQPOUQHSLMQRSLNOHSYPJIQSOPHOHSGXKYZOQRSOUQHXJQXHSOQPOTSSQO
HSiXKHSTSLQUOIQOQRSOUPYSOSk]SLUSOPgOQRSOjPLQHIJQPĤ

_̀abcdca�OnRSOjPLQHIJQPHOKUOHSU]PLUKGYSOgPHOHSUQPHIQKPLOPHOHS]IKHOPgOXQKYKQKSUNO]HKhIQSO]HP]SHQWNOGXKYZKLMUNO]IhSTSLQNO
VIY\VIWUNOHPIZUNOSQĴOZITIMSZOGWOKQUOIJQKhKQKSUOXLZSHOQRKUOtMHSSTSLQOQPOQRSOUIQKUgIJQKPLOPgOQRSOrVLSHNOjPLUQHXJQKPLO
zILIMSHOILZOtHJRKQSJQ̂

_̀abcdca�O�HPTOQRSOJPTTSLJSTSLQOQPOQRSOgKLIYOJPT]YSQKPLOPgOQRSO[PH\NOQRSOjPLQHIJQPHOURIYYO\SS]OQRSO[PH\OILZOQRSO
rVLSHpUOGXKYZKLM�U�OgHSSOgHPTOIJJXTXYIQKPLOPgOVIQSHOLPOTIQQSHOQRSOUPXHJSOPHOJIXUSOPgOVIQSHOKLgKYQHIQKPL̂

_̀abcdca�O�XHKLMOJPLUQHXJQKPLNOQRSOjPLQHIJQPHOURIYYOGSOHSU]PLUKGYSOgPHOTIKLQIKLKLMOIOVIQSHQKMRQOUQHXJQXHŜOnRKUO
HSU]PLUKGKYKQWOURIYYOKLJYXZSOIZZKQKPLU�IYQSHIQKPLUOPgOSkKUQKLMOGXKYZKLMÛOnRSOjPLQHIJQPHOURIYYOGSOHSU]PLUKGYSOgPHO
QST]PHIHWOHPPgKLMNOQIH]UOILZOPQRSHO]HPQSJQKPLOIQOHPPgUNOJIhKQWOVIYYUNOSQĴOqRPXYZOQRSOjPLQHIJQPHOgIKYOQPO]HPhKZSOIZSiXIQSO
]HPQSJQKPLOJIXUKLMOgYPPZKLMNOZITIMSOPHOPQRSHOZKUQXHGILJSOQPOQRSOSkKUQKLMOGXKYZKLM�U�NOQRSOjPLQHIJQPHOURIYYOGSO
HSU]PLUKGYSOgPHOIYYOJPUQUOIUUPJKIQSZOVKQROJYSILOX]NOHSTSZKIQKPLOILZOHS]IKHÛOfLIUTXJROIUOgYPPZKLMOILZOVIQSHOZITIMSO
RIhSOUIgSQWOKT]YKJIQKPLUOQPOQRSOMSLSHIYO]XGYKJNOJYSILOX]NOHSTSZKIQKPLOILZOHS]IKHUOTIWOGSOTIZSOGWOQRSOrVLSHOVKQRPXQO
]HKPHOLPQKJSOQPOQRSOjPLQHIJQPĤOtZTKLKUQHIQKPLOJPUQUOKLJXHHSZOGWOQRSOrVLSHNOjPLUQHXJQKPLOzILIMSHOILZOtHJRKQSJQOVKYYO
IYUPOGSOGIJ\OJRIHMSZOQPOQRSOjPLQHIJQPĤOnRSOjPLQHIJQPHNOGWOSLQSHKLMOKLQPOQRKUOjPLQHIJQNOIMHSSUOQPOGSOYKIGYSOgPHOQRSUSO
JPUQÛ

_̀abcdca�̀������̀��̀������̀��̀������̀��̀��������
fgOSKQRSHO]IHQWOUXggSHUOKLlXHWOPHOZITIMSOQPO]SHUPLOPHO]HP]SHQWOGSJIXUSOPgOILOIJQOPHOPTKUUKPLOPgOQRSOPQRSHO]IHQWNOPHOPgO
PQRSHUOgPHOVRPUSOIJQUOUXJRO]IHQWOKUOYSMIYYWOHSU]PLUKGYSNOLPQKJSOPgOQRSOKLlXHWOPHOZITIMSNOVRSQRSHOPHOLPQOKLUXHSZNOURIYYOGSO
MKhSLOQPOQRSOPQRSHO]IHQWOVKQRKLOIOHSIUPLIGYSOQKTSOLPQOSkJSSZKLMO{uOZIWUOIgQSHOZKUJPhSHŴOnRSOLPQKJSOURIYYO]HPhKZSO
UXggKJKSLQOZSQIKYOQPOSLIGYSOQRSOPQRSHO]IHQWOQPOKLhSUQKMIQSOQRSOTIQQSĤ



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�������$����"���!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.��./��0'�
��
�-1��1�������"���2�"���3
����/�/�����,������4����$�
���51��1���� ��$��
��(
����$!#� ��$�#����$�"�(
��
��6�����$��
�#� �!�"�!��
�#��7���$�"����!��
�"!����,����
���������
���!���	
�����$8�'��$�
(�9��%�����'
����
����
��������%�
#!��
�$ ��6!�#�"
���(
:!�!�
���!��$��
�
;<=>?@A�=<B� C����5��/��D

EF

GHIJKLHMNONPQRSTHUNVWPXNYT
GHIJKLKIZ[\]Ẑ_̀abcda_bZefZb]fg_̀fehi]Zj_bZd_kgiec̀d]Zlea\Zc̀mZb]noeb]k]̀afZèdiop]pZèZa\]Ẑ_̀abcdaZq_dok]̀afZc̀pZ
ciiZcggiedchi]ZiclfrZboi]fZc̀pZb]soicae_̀fZb]scbpèsZ\ctcbp_ofZkca]becifuZvjZa\]Ẑ_̀abcda_bZ]̀d_òa]bfZcZ\ctcbp_ofZ
kca]beciZ_bZfohfac̀d]Z̀_aZcppb]ff]pZèZa\]Ẑ_̀abcdaZq_dok]̀afZc̀pZejZb]cf_̀chi]Zgb]dcoae_̀fZleiiZh]Zècp]noca]Za_Z
gb]w]̀aZj_b]f]]chi]Zh_peimZèxobmZ_bZp]ca\Za_Zg]bf_̀fZb]foiaèsZjb_kZcZkca]beciZ_bZfohfac̀d]rZèdiopèsZhoaZ̀_aZiekea]pZ
a_rZcfh]fa_fZ_bZg_imd\i_bèca]pZheg\]̀miZyẑ{|rZ]̀d_òa]b]pZ_̀Za\]Zfea]ZhmZa\]Ẑ_̀abcda_brZa\]Ẑ_̀abcda_bZf\ciirZog_̀Z
b]d_s̀etèsZa\]Zd_̀peae_̀rZekk]peca]imZfa_gZ}_b~ZèZa\]Zcjj]da]pZcb]cZc̀pZb]g_baZa\]Zd_̀peae_̀Za_Za\]Z�l̀]brZ
_̂̀fabodae_̀Z�c̀cs]bZc̀pZ�bd\ea]daZèZlbeaèsuZ[\]Z�l̀]bZf\ciiZcbbc̀s]Zj_bZa\]Zkca]beciZa_Zh]Za]fa]pZc̀pZejZa\]Za]faZ
b]w]cifZa\caZa\]Zkca]beciZefZcZ\ctcbp_ofZkca]beciZ_bZfohfac̀d]Zl\ed\Z\cfZ̀_aZh]]̀Zb]̀p]b]pZ\cbki]ffrZa\]Z�l̀]bZf\ciiZ
gcmZj_bZa\]Za]fa�Z_a\]blef]rZa\]Ẑ_̀abcda_bZf\ciiZh]cbZa\]Zd_faZ_jZa\]Za]faZc̀pZa\]Ẑ_̀abcdaZ�okZf\ciiZh]Zb]pod]pZhmZa\]Z
ck_òaZ_jZa\caZd_fauZ[\]Ẑ_̀abcda_bZf\ciiZd_kgimZlea\Za\]Zb]cf_̀chi]Zèfabodae_̀fZ_jZa\]Z�l̀]bZcja]bZa\]Za]faZefZ
d_̀poda]puZ[\efZ�]dae_̀Zf\ciiZ̀_aZcggimZèZa\]Zdcf]Z_jZcfh]fa_fZl\ed\ZefZa_Zh]Zb]k_w]pZc̀pZpefg_f]pZ_jZcfZgcbaZ_jZa\]Z
}_b~Z_jZa\]Ẑ_̀abcdau

GHIJKLK�Z�g_̀Zb]d]egaZ_jZa\]Ẑ_̀abcda_b�fZlbeaa]̀Z̀_aed]rZa\]Z�l̀]bZf\ciiZ_hacèZa\]Zf]bwed]fZ_jZcZied]̀f]pZich_bca_bmZa_Z
w]bejmZcZgb]f]̀d]Z_bZchf]̀d]Z_jZa\]Zkca]beciZ_bZfohfac̀d]Zb]g_ba]pZhmZa\]Ẑ_̀abcda_bZc̀prZèZa\]Z]w]̀aZfod\Zkca]beciZ_bZ
fohfac̀d]ZefZj_òpZa_Zh]Zgb]f]̀arZa_Zdcof]ZeaZa_Zh]Zb]̀p]b]pZ\cbki]ffuZ}\]̀Za\]Zkca]beciZ_bZfohfac̀d]Z\cfZh]]̀Zb]̀p]b]pZ
\cbki]ffrZ}_b~ZèZa\]Zcjj]da]pZcb]cZf\ciiZb]fok]Zog_̀Zlbeaa]̀Zcsb]]k]̀aZ_jZa\]Z�l̀]bZc̀pẐ_̀abcda_buZ{mẐ\c̀s]Z
�bp]brZa\]Ẑ_̀abcdaZ[ek]Zf\ciiZh]Z]�a]̀p]pZcggb_gbeca]imZc̀pZa\]Ẑ_̀abcdaZ�okZf\ciiZh]Zèdb]cf]pZèZa\]Zck_òaZ_jZa\]Z
_̂̀abcda_b�fZb]cf_̀chi]Zcppeae_̀ciZd_fafZ_jZf\oa�p_l̀rZp]icmZc̀pZfacba�ogu

GHIJKLKLZ[_Za\]Zjoii]faZ]�a]̀aZg]bkeaa]pZhmZiclrZhoaZ_̀imZa_Za\]Z]�a]̀aZ_jZcwceichi]Zèfobc̀d]Zgb_d]]pfrZa\]Z�l̀]bZf\ciiZ
èp]k̀ ejmZc̀pZ\_ipZ\cbki]ffZa\]Ẑ_̀abcda_brZ�ohd_̀abcda_bfrẐ_̀fabodae_̀Z�c̀cs]brZ�bd\ea]darZa\]ebZd_̀foiac̀afrZc̀pZ
]kgi_m]]fZ_jZc̀mZ_jZa\]kZjb_kZc̀pZcscèfaZdicekfrZpckcs]frZi_ff]fZc̀pZ]�g]̀f]frZèdiopèsZhoaZ̀_aZiekea]pZa_Z
caa_b̀]mf�Zj]]frZcbefèsZ_oaZ_jZ_bZb]foiaèsZjb_kZg]bj_bkc̀d]Z_jZa\]Z}_b~ZèZa\]Zcjj]da]pZcb]cZejZèZjcdaZa\]Zkca]beciZ_bZ
fohfac̀d]Zgb]f]̀afZa\]Zbef~Z_jZh_peimZèxobmZ_bZp]ca\ZcfZp]fdbeh]pZèZ�]dae_̀Z��u�u�Zc̀pZ\cfZ̀_aZh]]̀Zb]̀p]b]pZ\cbki]ffrZ
gb_wep]pZa\caZa\]Zg]bf_̀Zf]]~èsZèp]k̀ ejedcae_̀�Zy�|ZpepZ̀_aZhbèsZfod\Zkca]beciZ_̀a_Za\]Zzb_x]daZfea]�Zy�|Zaek]imZ
gb_wep]pZ̀_aed]Z_jZa\]Zd_̀peae_̀Zc̀pZfa_gg]pZ}_b~ZèZa\]Zcjj]da]pZcb]cZcfZb]noeb]pZhmZ�]dae_̀Z��u�u��Zc̀pZy�|Z\cfZcZ
dicekrZpckcs]rZi_ffZ_bZ]�g]̀f]Za\caZefZcaabehoachi]Za_Zh_peimZèxobmrZfed~̀]ffrZpef]cf]Z_bZp]ca\rZ_bZa_ZèxobmZa_Z_bZ
p]fabodae_̀Z_jZac̀sehi]Zgb_g]bamZy_a\]bZa\c̀Za\]Z}_b~Zeaf]ij|uZ[\]Z�l̀]bZf\ciiZ\cw]Z̀_Zèp]k̀ eamZ_hiescae_̀Za_Za\]Z
]�a]̀aZa\caZfod\Zpckcs]rZi_ffZ_bZ]�g]̀f]ZefZpo]Za_Za\]ZjcoiaZ_bZ̀]sies]̀d]Z_jZa\]ZgcbamZf]]~èsZèp]k̀ eamZ_bZa\]ZjcoiaZ_bZ
]̀sies]̀d]Z_jZcZa\ebpZgcbamZj_bZl\_kZa\]Z�l̀]bZefZ̀_aZb]fg_̀fehi]u

GHIJKLK�Z[\]Z�l̀]bZf\ciiZ̀_aZh]Zb]fg_̀fehi]Zòp]bZa\efZ�]dae_̀Z��u�Zj_bZkca]becifZ_bZfohfac̀d]fZa\]Ẑ_̀abcda_bZhbèsfZ
a_Za\]Zfea]Zòi]ffZfod\Zkca]becifZ_bZfohfac̀d]fZcb]Zb]noeb]pZhmZa\]Ẑ_̀abcdaZq_dok]̀afuZ[\]Z�l̀]bZf\ciiZh]Zb]fg_̀fehi]Z
j_bZkca]becifZ_bZfohfac̀d]fZb]noeb]pZhmZa\]Ẑ_̀abcdaZq_dok]̀afrZ]�d]gaZa_Za\]Z]�a]̀aZ_jZa\]Ẑ_̀abcda_b�fZjcoiaZ_bZ
]̀sies]̀d]ZèZa\]Zof]Zc̀pZ\c̀pièsZ_jZfod\Zkca]becifZ_bZfohfac̀d]fu

GHIJKLK�Z[\]Ẑ_̀abcda_bZf\ciiZèp]k̀ ejmZa\]Z�l̀]bZj_bZa\]Zd_faZc̀pZ]�g]̀f]Za\]Z�l̀]bZèdobfZy�|Zj_bZb]k]pecae_̀Z_jZcZ
kca]beciZ_bZfohfac̀d]Za\]Ẑ_̀abcda_bZhbèsfZa_Za\]Zfea]Zc̀pZ̀]sies]̀aimZ\c̀pi]frZ_bZy�|Zl\]b]Za\]Ẑ_̀abcda_bZjceifZa_Z
g]bj_bkZeafZ_hiescae_̀fZòp]bZ�]dae_̀Z��u�u�rZ]�d]gaZa_Za\]Z]�a]̀aZa\caZa\]Zd_faZc̀pZ]�g]̀f]Zcb]Zpo]Za_Za\]Z�l̀]b�fZjcoiaZ
_bZ̀]sies]̀d]u

GHIJKLK�ZvjrZlea\_oaZ̀]sies]̀d]Z_bZjcoiaZ_̀Za\]ZgcbaZ_jZa\]Ẑ_̀abcda_brZa\]Ẑ_̀abcda_bZefZ\]ipZiechi]ZhmZcZs_w]b̀k]̀aZ
cs]̀dmZj_bZa\]Zd_faZ_jZb]k]pecae_̀Z_jZcZ\ctcbp_ofZkca]beciZ_bZfohfac̀d]Zya\caZlcfZ̀_aZhb_os\aZa_Za\]Zfea]ZhmZa\]Z
_̂̀abcda_bZ_bZa\_f]Zj_bZl\_kZa\]Ẑ_̀abcda_bZefZb]fg_̀fehi]|Zf_i]imZhmZb]cf_̀Z_jZg]bj_bkèsZ}_b~ZcfZb]noeb]pZhmZa\]Z
_̂̀abcdaZq_dok]̀afrZa\]Z�l̀]bZf\ciiZb]ekhobf]Za\]Ẑ_̀abcda_bZj_bZciiZd_faZc̀pZ]�g]̀f]Za\]b]hmZèdobb]pu

GHIJKLK�Z[\]Ẑ_̀abcda_bZf\ciiZ̀_aejmZa\]Z�l̀]bZ_jZc̀mZfa_bcs]rZof]rZ_bZpefd_w]bmZ_jZ\ctcbp_ofZkca]beciZ_̀Za\]Zzb_x]daZ
fea]Zl\ed\Za\]Ẑ_̀abcda_bZ~̀_lfZ_bZb]cf_̀chimZf\_oipZ~̀_lZd_oipZdcof]Zh_peimZèxobmZ_bZp]ca\Zc̀pZ_jZc̀mZèxobmZ_bZ
p]ca\Zcaabehoachi]Za_Zc̀mZfod\Z\ctcbp_ofZkca]beciu

GHIJKLK�Z[\]Ẑ_̀abcda_bZf\ciiZac~]ZciiZb]cf_̀chi]Zgb]dcoae_̀fZc̀pZk]cfob]fZa_Zgb]w]̀aZc̀mZd_̀ackècae_̀ZhmZ_bZfgb]cpZ
_bZpefaobhc̀d]Z_jZ\ctcbp_ofZ_bZg_a]̀aeciimZ\ctcbp_ofZfohfac̀d]fZ_bZkca]becifZfa_b]prZof]prZ_bZpefd_w]b]pZ_̀Za\]Zzb_x]daZ
fea]u
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GHIJKLKMNOPQNRSTNUVPWXUYZTNP[NUY\NXP]̂R_ǸabcdefgNhSUiiNYPRN̂TNZPYhWXTQTXNUNjUkUQXP]hNlURTQWUiN[PQNm]QmPhThNP[NRSWhN
nQRWZiTNfopqp

GHIJKrHstuvwuxyzu{
GHIJKrKIN|STǸPYRQUZRPQNhSUiiNmQPVWXTNURNRSTNhWRT_Nh]ZSNT}]Wm~TYRNUYXN~TXWZUiN[UZWiWRWThNUhNUQTNYTZThhUQ\NRPNh]mmi\N
[WQhReUWXNhTQVWZTNRPNUY\PYTNURNRSTN�PQ�p

GHIJKrK�N|STǸPYRQUZRPQN~]hRNmQP~mRi\NQTmPQRNWYN�QWRWY�NRPNRSTǸPYhRQ]ZRWPYNlUYU�TQNUiiNT~TQ�TYZWThN�SURhPTVTQN
UQWhWY�NP]RNP[_NPQNWYNZPYYTZRWPYN�WRSNRSTNmTQ[PQ~UYZTNP[NRSTN�PQ�_N�STRSTQNPY_NPQNUX�UZTYRNRPNRSTNhWRT_N�SWZSNZU]hTXN
XTURS_NmTQhPYUiNWY�]Q\NPQNmQPmTQR\NXU~U�Th_N�WVWY�N[]iiNXTRUWihNUYXNhRURT~TYRhNP[N�WRYThhThpNcYNUXXWRWPY_NW[NXTURS_NWY�]Q\_N
PQNXU~U�ThNUQTNZU]hTX_NRSTNT~TQ�TYZ\NhSUiiN̂TNQTmPQRTXNW~~TXWURTi\NRPNRSTǸPYhRQ]ZRWPYNlUYU�TQ_Na�YTQ_NUYXN
nQZSWRTZRp

GHIJKrKLNcYNUYNT~TQ�TYZ\NU[[TZRWY�NhU[TR\NP[NmTQhPYhNPQNmQPmTQR\_NRSTǸPYRQUZRPQNhSUiiNUZR_NURNRSTǸPYRQUZRPQ�hN
XWhZQTRWPY_NRPNmQTVTYRNRSQTURTYTXNXU~U�T_NWY�]Q\NPQNiPhhpNnXXWRWPYUiNZP~mTYhURWPYNPQNT�RTYhWPYNP[NRW~TNZiUW~TXN̂\NRSTN
P̀YRQUZRPQNPYNUZZP]YRNP[NUYNT~TQ�TYZ\NhSUiiN̂TNXTRTQ~WYTXNUhNmQPVWXTXNWYNnQRWZiTNf�NUYXNnQRWZiTN�p

GHIJKrKrNniiN[WQTNUYXNT~TQ�TYZ\NUZZThh_NWYZi]XWY�NQPUXh_NQW�SRheP[e�U\_NZPQQWXPQh_NXPPQh_NUYXNhRUWQh_NUYXNUiiNT�WhRWY�N[WQTN
UYXNh~P�TNXTRTZRWPYNh\hRT~hNhSUiiN̂TN~UWYRUWYTXNURNUiiNRW~ThNWYNUZZPQXUYZTN�WRSN[WQTNhU[TR\NiU�hpNc[NRSTN�PQ�NQT}]WQThN
RSTNRT~mPQUQ\NP̂hRQ]ZRWPYNP[NUY\N[WQTNUYXNT~TQ�TYZ\NUZZThhNPQNT�WhRWY�N[WQTNUYXNh~P�TNXTRTZRWPYNh\hRT~h_NRSTN
P̀YhRQ]ZRWPYNlUYU�TQNhSUiiN̂TNYPRW[WTXNURNiTUhRN��NSP]QhNWYNUXVUYZTp

������sHIIHHH��������sH���H�����
GHIIKIH��x�v�y��v�{H�x{�v�xyuH�x�H��x�{
GHIIKIKIN|STǸPYRQUZRPQNU�QTThNRPNhTZ]QTNUYXN~UWYRUWY_NURǸPYRQUZRPQ�hNP�YNT�mTYhT_NUiiNWYh]QUYZTNZPVTQU�TNQT}]WQTXNWYN
RSWhNnQRWZiTNffN[QP~NPYTNPQN~PQTNWYh]QUYZTNZP~mUYWThNiWZTYhTXNUYXNUX~WRRTXNRPN�QWRTNh]ZSNWYh]QUYZTNWYN�T�N�PQ�N
�RURTpNNcYh]QTQhN~]hRNZUQQ\NUYNnplpN�ThRNOWYUYZWUiN�RQTY�RSNQURWY�NP[NneNPQNSW�STQpNN|STǸPYRQUZRPQ�hNWYh]QUYZTN~]hRN
WYZi]XTNRSTN[PiiP�WY�_N�WRSP]RNiW~WRURWPY_NUYXN~]hRN̂TN�QWRRTYN�WRSNiW~WRhNYPNiThhNRSUYNhmTZW[WTXNWYN�TZRWPYNffpfp� 
KI ZiUW~hN]YXTQN�PQ�TQh�NZP~mTYhURWPY_NXWhÛWiWR\N̂TYT[WR_NUYXNPRSTQNhW~WiUQNT~miP\TTN̂TYT[WRNUZRhNUmmiWZÛiTNRPN
RSTN�PQ�NRPN̂TNmTQ[PQ~TX_NWYZi]XWY�_N�WRSP]RNiW~WRURWPY_NZiUW~hN̂\NRSTNT~miP\TThNP[NmQWVURTNTYRWRWThN
mTQ[PQ~WY�N�PQ�NURNRSTNhWRTNRSURNUQTNT�T~mRN[QP~N�PQ�TQh�NZP~mTYhURWPYNWYh]QUYZTNZPVTQU�TNQT}]WQT~TYRhN
PYNUZZP]YRNP[NY]~̂ TQNP[NT~miP\TThNPQNPZZ]mURWPY_N�SWZSNTYRWRWThN~]hRN~UWYRUWYNVPi]YRUQ\NZP~mTYhURWPYN
ZPVTQU�TNURNRSTNhU~TNiW~WRhNhmTZW[WTXN[PQN~UYXURPQ\NZPVTQU�TN[PQNRSTNX]QURWPYNP[NRSTN¡QP�TZR¢

K� ZiUW~hN[PQNXU~U�ThN̂TZU]hTNP[N̂PXWi\NWY�]Q\_NPZZ]mURWPYUiNhWZ�YThhNPQNXWhTUhT_NPQNXTURSNP[NRSTǸPYRQUZRPQ�hN
T~miP\TTh¢

KL ZiUW~hN[PQNXU~U�ThN̂TZU]hTNP[N̂PXWi\NWY�]Q\_NhWZ�YThh_NXWhTUhT_NPQNXTURSNP[NUY\NmTQhPYNPRSTQNRSUYNRSTN
P̀YRQUZRPQ�hNT~miP\TTh¢

Kr ZiUW~hN[PQNXU~U�ThNWYh]QTXN̂\N]h]UiNmTQhPYUiNWY�]Q\NiWÛWiWR\NZPVTQU�TNh]hRUWYTXN£f¤N̂\NUNmTQhPYNUhNUNQTh]iRNP[N
UYNP[[TYhTNXWQTZRi\NPQNWYXWQTZRi\NQTiURTXNRPNT~miP\~TYRNP[Nh]ZSNmTQhPYN̂\NRSTǸPYRQUZRPQ_NPQN£�¤N̂\NUYPRSTQN
mTQhPY¢

K¥ ZiUW~hN[PQNXU~U�Th_NPRSTQNRSUYNRPNRSTN�PQ�NWRhTi[_N̂TZU]hTNP[NWY�]Q\NRPNPQNXThRQ]ZRWPYNP[NRUY�ŴiTNmQPmTQR\_N
WYZi]XWY�NQTh]iRWY�NiPhhNP[N]hTNQTh]iRWY�¢

K¦ ZiUW~hN[PQNXU~U�ThN̂TZU]hTNP[N̂PXWi\NWY�]Q\_NXTURSNP[NUNmTQhPY_NPQNmQPmTQR\NXU~U�TNUQWhWY�NP]RNP[NP�YTQhSWm_N
~UWYRTYUYZT_NPQN]hTNP[NUN~PRPQNVTSWZiT¢NUYX

K§ ZiUW~hNWYVPiVWY�NZPYRQUZR]UiNiWÛWiWR\NUmmiWZÛiTNRPNRSTǸPYRQUZRPQ�hNP̂iW�URWPYhN]YXTQN�TZRWPYNqpf̈p
K© nN[]ii\NZP~miTRTXN�T�N�PQ�ǸPYhRQ]ZRWPYǸTQRW[WZURTNP[NªWÛWiWR\NcYh]QUYZTNnXXTYX]~N£nZPQXN̈��N
�of«¬f�¤N~]hRN̂TNWYZi]XTXN�WRSNRSTNZTQRW[WZURThNP[NWYh]QUYZTpNNOPQNUY\N\ThNUYh�TQhNPYNcRT~hN®NRSQP]�SNªNPYN
RSWhNOPQ~N̄NUXXWRWPYUiNXTRUWihN~]hRN̂TNmQPVWXTXNWYN�QWRWY�pNN�PNT�Zi]hWPYh_NQThRQWZRWPYhNUYX¬PQN~PXW[WZURWPYhN
RPNZPVTQU�ThN�WiiN̂TNUZZTmRTXp

KMHHHHH°±uvuH�±²³́µ¶·̧¹º·³µ̧³»¼½ºµ¶·̧¹º·³¾¶¿µÀ¿²Á³¹Á½²Á·µÁÂ³·Ã²³¾¶Á¼̧¹¶º²³̧²Ä¼¾̧²Å³½Æ³Á²º·¾µ¶³ÇÇÈÇ³ÁÃ¹ÀÀ³
ÁÉ²º¾Ê¾º¹ÀÀÆ³¾¶ºÀ¼Å²³·Ã²³Ëµ̧ÅÁ³¹Á½²Á·µÁ³¹½¹·²Ì²¶·³Ëµ̧Í³¹¶Å³ÁÃ¹ÀÀ³ÁÉ²º¾ÊÆ³¹¶Æ³À¾Ì¾·¹·¾µ¶Á³µ¶³ºµÌÉÀ²·²Å³
µÉ²̧¹·¾µ¶³·¾Ì²È³ÎÊ³·Ã²̧²³¾Á³¹³À¾Ì¾·¹·¾µ¶³¾·³Ë¾ÀÀ³½²³¹·³·Ã²³µË¶²̧ÏÁ³Å¾Áº̧²·¾µ¶³·µ³¹ºº²É·³µ̧³̧²Ð²º·³·Ã¹·³
À¾Ì¾·¹·¾µ¶È³

pfoNNNcYh]QUYZTN~]hRNQT~UWYNWYNT[[TZRNURNiTUhRN]YRWiN[WYUiNmU\~TYRNUYXNUiiNWRT~hNRSTQTU[RTQN�STYNRSTNZPYRQUZRPQN~U\N
T̂NZPQQTZRWY�_NQT~PVWY�NPQNQTmiUZWY�NXT[TZRWVTN�PQ�NWYNUZZPQXUYZTN�WRSNRSWhNXPZ]~TYR_NUYXN

pffNNNªWÛWiWR\NWYh]QUYZTNhSUiiNWYZi]XTNUiiN~U�PQNXWVWhWPYhNP[NZPVTQU�TNUYXN̂TNPYNUNZP~mQTSTYhWVTN̂UhWhNWYZi]XWY� N
pfN¡QT~WhThNPmTQURWPYhN�WRSP]RNT�Zi]hWPYNP[N�_Z_NUYXN]NZPVTQU�T¢
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GHIJKLMNMKLMKOIPQKORSTOQRUIVRQOMTOWXMY
GZIVRQL[TOUISKLITQ\N]MOMLIQNMRSOWQKY
ĜIVMRUQKS]IJK_[R̀IaWSbW]WÒYI
GcIdeKMLfIKQKgQeKMLISKLIQeKMLI\QOQRIXMhWT]MU
GiIjRQSLIkQR\INRQNMRÒILS\SlMIWKT][LWKlITQ\N]MOMLIQNMRSOWQKUII

mnoopopqIPQXMRSlMUfIehMOhMRIeRWOOMKIQKISKIQTT[RRMKTMIQRIT]SW\Ug\SLMIbSUWUfI\[UOIbMI\SWKOSWKMLIeWOhQ[OIWKOMRR[NOWQKI
kRQ\IOhMILSOMIQkITQ\\MKTM\MKOIQkIOhMIrQRsI[KOW]IOhMILSOMIQkIkWKS]INS̀\MKOISKLIOMR\WKSOWQKIQkISK̀ITQXMRSlMIRMt[WRMLI
OQIbMI\SWKOSWKMLISkOMRIkWKS]INS̀\MKOGIP]SW\Ug\SLMITQXMRSlMIeW]]IQK]̀IbMIS]]QeMLIehMKIOhMIPQKORSTOQRILM\QKUORSOMUI
OhSOIQTT[RRMKTMgbSUMLITQXMRSlMIWUIKQOISXSW]Sb]MIkQRISIUNMTWkWTIÒNMIQkIRMt[WRMLITQXMRSlMGIuhMIWKU[RSKTMIRMt[WRMLIb̀I
vMTOWQKIwwGwGwI\[UOIbMIeRWOOMKIkQRIKQOI]MUUIOhSKIOhMIkQ]]QeWKlI]W\WOUfIQRIlRMSOMRI]W\WOUISUI\S̀IbMIRMt[WRMLIb̀I]SefISKLI
WKT][LMIOhMIkQ]]QeWKlIOMR\Ux
po yz{{|}~���n�|�|}��n���������pIIdTT[RRMKTMgbSUMLIPQ\\MRTWS]I�MKMRS]IaWSbW]WÒITQXMRSlMIOQIWKT][LMIbQLW]̀I
WK_[R̀fINMRUQKS]IWK_[R̀fISKLINRQNMRÒILS\SlMISNN]WTSb]MIOQIQKlQWKlIQNMRSOWQKUfINRQL[TOUI�ITQ\N]MOMLI
QNMRSOWQKUfISKLITQKORSTO[S]I]WSbW]WÒfIS]]IeWOhISINMRgNRQ_MTOISllRMlSOMIMKLQRUM\MKOGI�QI�P�IM�T][UWQKIWUI
S]]QeMLIkQRIM�N]QUWQKfITQ]]SNUMfISKLI[KLMRlRQ[KLIQNMRSOWQKUGIVRQL[TOUISKLIPQ\N]MOMLIdNMRSOWQKUITQXMRSlMI
\[UOIbMI\SWKOSWKMLIWKIkQRTMIkQRISI\WKW\[\IQkIOeQI�H�ÌMSRUIkQ]]QeWKlI�WKS]IPQ\N]MOWQKIQkIOhMIVRQ_MTOGII
�WKW\[\I]W\WOUISRMx
�Hf���f��� �MKMRS]I�llRMlSOM
�Hf���f��� VRQL[TOUISKLIPQ\N]MOMLIdNMRSOWQKUI�llRMlSOM
�wf���f��� VMRUQKS]ISKLI�LXMROWUWKlIJK_[R̀
�wf���f��� �SThIdTT[RRMKTM
�wf���f���IIIIVMRUQKS]ISKLI�LXMROWUWKlIJK_[R̀
�IIIw��f��� �WRMI�S\SlMI�SK̀IQKMIkWRM�
�IIIIIw�f��� �MLWTS]I��NMKUMI�SK̀IQKMINMRUQK�

pq ���z{z���|n���������p�IjQLW]̀IJK_[R̀ISKLIVRQNMRÒI�S\SlMITQXMRSlMIkQRIOhMIPQKORSTOQRISUIOhMIQeKMRIQRI]MUUMMI
QkIS[OQ\QbW]MUfIOR[TsUfIORSW]MRUfIUM]kgNRQNM]]MLIPQKORSTOQR�UIMt[WN\MKOfISKLIS]]IQOhMRIQeKMLISKLIKQKgQeKMLI
XMhWT]MUIRMlWUOMRMLIkQRI[UMIQKIOhMIN[b]WTIhWlheS̀ISKL�QRI[UMLIWKIQNMRSOWQKUIRM]SOWKlIOQIOhMIPQKORSTOQR�UIrQRsfI
eWOhISI\WKW\[\IPQ\bWKMLIvWKl]MIaW\WOIQkI�wf���f���GIJkISK̀IU[ThIXMhWT]MUISRMIOQIbMI[UMLIOQIORSKUNQROI
hS�SRLQ[UI\SOMRWS]UfIOhMIPQKORSTOQRIUhS]]IS]UQINRQXWLMINQ]][OWQKI]WSbW]WÒIbRQSLMKMLITQXMRSlMIMXWLMKTMLIb̀I
JvdI�QR\IP�I��Î�GI

p�  ¡~|¢¢n���������n��£¤z}n¥{�}|���n���������pII�WKW\[\I]W\WOUISRMx
�cf���f���IMSThIdTT[RRMKTMISKLI�cf���f���IkQRIlMKMRS]ITQKUOR[TOWQKISKLIKQIeQRsISOIM]MXSOWQKI�wIUOQR̀I¦I
w�IkMMO�IQRIVRQ_MTOIXS][MUI]MUUIOhSKIQRIMt[S]IOQI�wf���f���G
�w�f���f���MSThIdTT[RRMKTMISKLI�w�f���f���I�llRMlSOMIkQRIhWlhIRWUsITQKUOR[TOWQKfIeQRsISOIM]MXSOWQKI
�§wIUOQR̀IQRIw�IkMMO�IQRIVRQ_MTOIXS][MUIlRMSOMRIOhSKI�wf���f���GII

�\bRM]]S���TMUUITQXMRSlMIUhS]]IbMIQKISIkQ]]QegkQR\IbSUWUG

p̈ ©z}ª|}¢«nyz{¬|�¢���z�
po ©z}ª|}¢«nyz{¬|�¢���z�n|®��}|{|��¢pIIuQITQ\N]̀IeWOhIOhMI�MeĪQRsIvOSOMIrQRsMRU�IPQ\NMKUSOWQKI
aSefIOhMIPQKORSTOQRI\[UOI�w�IbMI]MlS]]̀IM�M\NOIkRQ\IQbOSWKWKlIeQRsMRU�ITQ\NMKUSOWQKIWKU[RSKTMI
TQXMRSlMfIQRI�H�IQbOSWKIU[ThITQXMRSlMIkRQ\IWKU[RSKTMITSRRWMRUfIQRI�Z�IbMIUM]kgWKU[RMLIQRINSROWTWNSOMIWKISKI
S[OhQRW�MLIlRQ[NIUM]kgWKU[RSKTMIN]SKGI�WKW\[\I]W\WOSOWQKUISRMxI

nnnnnnnn jQLW]̀IJK_[R̀Ib̀I�TTWLMKOxI�c��f���I�SThI�TTWLMKOI
jQLW]̀IJK_[R̀Ib̀I�WUMSUMxI�c��f���I�SThI�\N]Q̀MMI
jQLW]̀IJK_[R̀Ib̀I�WUMSUMxI�c��f���IVQ]WT̀IaW\WOII

pq ©z}ª|}¢«nyz{¬|�¢���z��yz°|}�±|n °�£|�~|pIIuQILM\QKUORSOMITQ\N]WSKTMIeWOhIOhMI�MeĪQRsIvOSOMI
rQRsMRU�IPQ\NMKUSOWQKIaSefIOhMIPQKORSTOQRI\[UOINRQXWLMI²³́IQkIOhMIkQ]]QeWKlIkQR\UIOQIOhMIdeKMRx
po µ¶·̧ ¹́IP�gH��fIº�kkWLSXWOI�QRI�MeĪQRsI�KOWOWMUI�KLI�K̀Id[OIdkIvOSOMI�KOWOWMUIrWOhI�QI
�\N]Q̀MMUfIuhSOI�MeĪQRsIvOSOMIrQRsMRU�IPQ\NMKUSOWQKI�KL�dRI�WUSbW]WÒIjMKMkWOUIJKU[RSKTMI
PQXMRSlMIJUI�QOI»Mt[WRMLºY¼²¹IP�gH��fIº�kkWLSXWOIuhSOI�KId[OgdkgvOSOMIdRI�QRMWlKI�\N]Q̀MRI
rQRsWKlIJKI�MeĪQRsIvOSOMI�QMUI�QOI»Mt[WRMIvNMTWkWTI�MeĪQRsIvOSOMIrQRsMRU�IPQ\NMKUSOWQKI
�KL�dRI�WUSbW]WÒIjMKMkWOUIJKU[RSKTMIPQXMRSlMºI�MWOhMRISkkWLSXWOI\[UOIbMIUOS\NMLISUIRMTMWXMLIb̀I
OhMI�MeĪQRsIvOSOMIrQRsMRU�IPQ\NMKUSOWQKIjQSRL�YI²¹

pq µ¶·̧ ¹́IPgw�cgHfIºPMROWkWTSOMIQkI�̄ vIrQRsMRU�IPQ\NMKUSOWQKIJKU[RSKTMIPQXMRSlMºI�kQRIM\N]Q̀MRUI
WKU[RMLIkQRIeQRsMRU�ITQ\NMKUSOWQKIOhRQ[lhISINRWXSOMIWKU[RSKTMITSRRWMRI¦IOhMIPQKORSTOQR�UIWKU[RSKTMI
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GHIIJKILMNOPLOKQRLPSJOLTUIMLPULPSKLVWQKIXYZ[L\]̂_̀aYLbcKWLdUIeLfPHPKLgQONIHQGKLhNQRLiKIPJTJGHPKLUTL
jUIeKIOkLiUMlKQOHPJUQLiUmKIHnKbLoTUILKMlpUqKIOLJQONIKRLTUILWUIeKIOkLGUMlKQOHPJUQLPSIUNnSLPSKL
fPHPKLgQONIHQGKLhNQRXrLZ[

st uvwxy[Lfg]ẑYLbiKIPJTJGHPKLUTLjUIeKIOkLiUMlKQOHPJUQLfKpT]gQONIHQGKYbLZ[L{fg]z|}]̂YLbiKIPJTJGHPKL
UTL~HIPJGJlHPJUQLJQLjUIeKIOkLiUMlKQOHPJUQL{IUNlLfKpT]gQONIHQGKLoTUILKMlpUqKIOLlHIPJGJlHPJQnLJQL
nIUNlLOKpT]JQONIHQGKLTUILWUIeKIOkLGUMlKQOHPJUQL�LPSKLiUQPIHGPUIkOL{IUNlLfKpT]gQONIHQGKL
�RMJQJOPIHPUILMNOPLOKQRLPSJOLTUIMLPULPSKLVWQKIX̀

s� �������������������������������
s� ��������������������������������s�L�ULGUMlpqLWJPSLPSKLcKWLdUIeLfPHPKL�JOH�JpJPqL�KQKTJPOL HWYLPSKL
iUQPIHGPUILMNOPLozXL�KLpKnHppqLK¡KMlPLTIUMLU�PHJQJQnLRJOH�JpJPqL�KQKTJPOLJQONIHQGKLGUmKIHnKYLôXLU�PHJQL
ONGSLGUmKIHnKLTIUMLJQONIHQGKLGHIIJKIOYLUILoaXL�KLOKpT]JQONIKR̀

s¢ ��������������������£�¤���¥���¤�¦��§�sLL�ULRKMUQOPIHPKLGUMlpJHQGKLWJPSLPSKLcKWLdUIeLfPHPKL�JOH�JpJPqL
�KQKTJPOL HWYLPSKLiUQPIHGPUILMNOPLlIUmJRKLZ̈yLUTLPSKLTUppUWJQnLTUIMOLPULPSKLVWQKI©
s� uvwxy[ªi«]̂||YLb�TTJRHmJPLhUILcKWLdUIeL«QPJPJKOL�QRL�QqLVNPLVTLfPHPKL«QPJPJKOLjJPSLcUL
«MlpUqKKOYL�SHPLcKWLdUIeLfPHPKLjUIeKIOkLiUMlKQOHPJUQL�QR¬VIL�JOH�JpJPqL�KQKTJPOLgQONIHQGKL
iUmKIHnKLgOLcUPLK®NJIKRbLZ[Li«]̂||YLb�TTJRHmJPL�SHPL�QLVNP]VT]fPHPKLVILhUIKJnQL«MlpUqKIL
jUIeJQnLgQLcKWLdUIeLfPHPKL�UKOLcUPLK®NJIKLflKGJTJGLcKWLdUIeLfPHPKLjUIeKIOkLiUMlKQOHPJUQL
�QR¬VIL�JOH�JpJPqL�KQKTJPOLgQONIHQGKLiUmKIHnKbLoKJPSKILHTTJRHmJPLMNOPL�KLOPHMlKRLHOLIKGKJmKRL�qL
PSKLcKWLdUIeLfPHPKLjUIeKIOkLiUMlKQOHPJUQL�UHIRXrLZ[

s¢ uvwxy[ª��]ẑ|̀zYLbiKIPJTJGHPKLUTL�JOH�JpJPqL�KQKTJPOYbLZ[L��]̄̂ |¬̄̂ °YLbiKIPJTJGHPK¬iHQGKppHPJUQLUTL
gQONIHQGKbLoPSKLiUQPIHGPUIkOLJQONIHQGKLGHIIJKILMNOPLOKQRLKJPSKILTUIMLPULPSKLVWQKIXrLZ[

st ��]z}}Loa¬|±XYLbiKIPJTJGHPKLUTL�JOH�JpJPqL�KQKTJPOLfKpT]gQONIHQGK̀b
s² ³�́��¦����µ��������sLLgTLPSKLiUQPIHGPUIkOLjUIeLJQmUpmKOLSHQRpJQnLUILRJOPNI�HQGKLUTLHO�KOPUOLUILUPSKIL
SH¶HIRUNOLMHPKIJHpOYLPSKLiUQPIHGPUILOSHppLlIUmJRKL�URJpqLJQ·NIqLHQRLlIUlKIPqLRHMHnKLpJH�JpJPqLJQONIHQGKL
HllpJGH�pKLPULONGSLUlKIHPJUQOYLGUmKIJQnL�UPSLUQnUJQnLUlKIHPJUQOLHQRLlIURNGPOĻLGUMlpKPKRLUlKIHPJUQÒLL
~IURNGPOLHQRLiUMlpKPKRLVlKIHPJUQOLGUmKIHnKLMNOPL�KLMHJQPHJQKRLJQLTUIGKLTUILHLMJQJMNMLUTLPWULôXLqKHIOL
TUppUWJQnLhJQHpLiUMlpKPJUQLUTLPSKL~IU·KGP̀LLiUmKIHnKLMNOPL�KLTUILpJMJPOLQUPLpKOOLPSHQ©
s� gTLGUmKIKRL�qLPSKLiUQPIHGPUIkOLNM�IKppH¬K¡GKOOLpJH�JpJPqLlUpJGq©
¹̂Y|||Y||| {KQKIHpL�nnIKnHPK
¹̂Y|||Y||| «HGSLVGGNIIKQGKLUILgQGJRKQP©

s¢ gTLQUPLGUmKIKRL�qLPSKLiUQPIHGPUIkOLNM�IKppH¬K¡GKOOLpJH�JpJPqLlUpJGq©
¹_Y|||Y||| {KQKIHpL�nnIKnHPK
¹_Y|||Y||| «HGSLVGGNIIKQGKLUILgQGJRKQP©

sº »¼������½����§��¤������������½���§�sLL�SKL¾i\LK¡GpNOJUQLMNOPL�KLRKpKPKRYLHQRLPSKLcHMKRLgQONIKROLWJppL�KL
bcHQNKPL\QJUQLhIKKLfGSUUpL�JOPIJGP̀bL¿JQJMNMLpJMJPOLHIK©

¹̂Y|||Y||| «HGSLVGGNIIKQGK
¹±Y|||Y||| �nnIKnHPK

À���s�st�iKIPJTJGHPKOLUTLJQONIHQGKLHGGKlPH�pKLPULPSKLVWQKIYLPUnKPSKILWJPSLGUlJKOLUTLHppLJQONIHQGKLlUpJGJKOLlIUGNIKRL�qL
PSKLiUQPIHGPUILlNIONHQPLPULPSJOL�IPJGpKLzzYLJQGpNRJQnYLWJPSUNPLpJMJPHPJUQYLPKIMOYLGUQRJPJUQOYLRKGpHIHPJUQOYLIJRKIOYLHQRL
KQRUIOKMKQPOYLMNOPL�KLON�MJPPKRLPULPSKLiUQOPINGPJUQL¿HQHnKILTUILPIHQOMJPPHpLPULPSKLVWQKIYLWJPSLGUlJKOLPULPSKL
�IGSJPKGPYLlIJUILPULGUMMKQGKMKQPLUTLPSKLjUIèLLgTLHQqLUTLPSKLTUIKnUJQnLJQONIHQGKLGUmKIHnKOLHIKLIK®NJIKRLPULIKMHJQLJQL
TUIGKLHTPKILTJQHpLlHqMKQPYLHQLHRRJPJUQHpLGKIPJTJGHPKLKmJRKQGJQnLGUQPJQNHPJUQLUTLONGSLGUmKIHnKLMNOPL�KLON�MJPPKRLWJPSL
PSKLTJQHpL�llpJGHPJUQLTUIL~HqMKQPLHOLIK®NJIKRL�qLfKGPJUQL°̀z|̀̂ `̂̀LgQTUIMHPJUQLGUQGKIQJQnLIKRNGPJUQLUTLGUmKIHnKLMNOPL
�KLTNIQJOSKRL�qLPSKLiUQPIHGPUILWJPSLIKHOUQH�pKLlIUMlPQKOÒLgQLHRRJPJUQLPULPSKLiKIPJTJGHPKOLUTLgQONIHQGKLHQRL
HGGUMlHQqJQnLRUGNMKQPOYLPSKLiUQPIHGPUILOSHppLlIUmJRKLPULPSKLiKIPJTJGHPKLÁUpRKIOYLUQLHLPJMKpqL�HOJOYLGUlJKOLUTLHQqL
ON�OK®NKQPpqLJOONKRLKQRUIOKMKQPOLPSHPLHMKQRLHQqLGUmKIHnKOLUILpJMJPÒLLgQLHRRJPJUQ©
s� biKIPJTJGHPKLÁUpRKIObLHIKLPSKLcHQNKPL\QJUQLhIKKLfGSUUpL�JOPIJGPYLz|zLiSNIGSLfPIKKPYLcHQNKPYLcdYz|°}±LL
s¢ iUmKIHnKOLIKTpKGPKRLJQLGKIPJTJGHPKOLUTLJQONIHQGKLHQRLNQRKIpqJQnLlUpJGJKOLMNOPLGUMlpqLWJPSLHppLIK®NJIKMKQPOLUTL
PSJOL�IPJGpKLzz̀

st �ppLJQONIHQGKLRUGNMKQPOLMNOPL�KLK¡KGNPKRLWJPSLÂÃÄÅÆÇÈÉÊËLOJnQHPNIKÒ
sÌ �ppLIK®NJIKRLpJH�JpJPqLlUpJGJKOLMNOPL�KLKQRUIOKRLPULlIUmJRKLPSHPLHQqLcUPJGKLUTLiHQGKppHPJUQLUILcUPJGKLUTL
cUQ]KQKWHpLnJmKQLPULPSKLhJIOPLcHMKRLgQONIKRLMNOPLHpOUL�KLnJmKQLPULPSKL�RRJPJUQHpLgQONIKROLJRKQPJTJKRLJQL
fKGPJUQLzz̀z̀±̀LLÍZÎvyÏªZÐªÏÑÒxªÿÓZ[ÏyÔÿwÏªÔÑÏwªÕyªÐÑ[̈vÏxyÓªwZªwxyªÍy[wvÐvÒÖwyª×ZØÓy[ÏÙ

s� hHJpNIKLUTLPSKLVWQKILPULU�·KGPLPULPSKLiUQPIHGPUIkOLTHJpNIKLPULTNIQJOSLHLGKIPJTJGHPKLUILUPSKILKmJRKQGKLUTLIK®NJIKRL
JQONIHQGKLGUmKIHnKOYLUILPULU�·KGPLPULHQqLRKTKGPLJQLONGSLGKIPJTJGHPKLUILUPSKILKmJRKQGKYLUILPULRKMHQRLIKGKJlPLUTL
ONGSLGKIPJTJGHPKLUILUPSKILKmJRKQGKYLJOLQUPLHLWHJmKILUTLPSKLiUQPIHGPUIkOLU�pJnHPJUQLPULTNIQJOSLPSKLIK®NJIKRL
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GHIJKLHMNOMPQNKLRNISOOTJKUVNKWPKNXOHPUVGHROMPHULGHNYOGHOUVGIOZKUGM[NO\\OGW]PINIOPHOUVNÔ_HNKOLOYJÙOPKO
Pa[GRLUGPHOUPOKNQGN_OLH̀OMNKUGbGMLUNIOPKOPUVNKONQGYNHMNOPbOGHIJKLHMNOMPQNKLRNIOPKOUPOGIIJNOLH̀ObPKWL[OL]]KPQL[O
PKOLMMN]ULHMNOPbOIJMVONQGYNHMNXOUVNOYJÙOLHYOPa[GRLUGPHOPbOUVNOcPHUKLMUPKOaNGHROUPO]KPQGYNOGHIJKLHMNOWNNUGHRO
UVNOKNdJGKNWNHUIOPbOUVGIOZKUGM[NO\\OKNRLKY[NIIOPbOLH̀OKNQGN_OPKO[LMeOPbOKNQGN_OàOUVNÔ_HNKOPbOUVNO
cPHUKLMUPKfIONQGYNHMNOPbOGHIJKLHMNS

gh iVNOcPHUKLMUPKfIO[GLaG[GÙOUPOLHYOGHYNWHGbGMLUGPHOPbOUVNÔ_HNKOGIOHPUOKN[GNQNYOPKOYGWGHGIVNYOàOUVNOcPHUKLMUPKO
INMJKGHROGHIJKLHMNOMPQNKLRNOGHOLMMPKYLHMNO_GUVOUVGIOZKUGM[NO\\SOZH̀OLMeHP_[NYRNWNHUOPbOKNMNG]UOPbXOPKO[LMeO
PbOPajNMUGPHOàOUVNÔ_HNKOUPXOUVNOcPHUKLMUPKfIONQGYNHMNOPbOKNdJGKNYOGHIJKLHMNOMPQNKLRNOGIOHPUOLMMN]ULHMNOGHO
LH̀O_L̀OPbOLH̀OYNbGMGNHMGNIOGHOUVNOcPHUKLMUPKfIOGHIJKLHMNOMPQNKLRNS

klmmgmgnOoppqrqstuvlwtxyz{px
klmmgmgngmOO|P[GMGNIOPbOGHIJKLHMNOKNdJGKNYOJHYNKO}NMUGPHIO\\S\S~S\O�cPWWNKMGL[O�NHNKL[O�GLaG[GÙ�XO\\S\S~S~O
�ZJUPWPaG[NO�GLaG[GÙ�XO\\S\S~S�O���MNIIO�GLaG[GÙOLHY�PKO�WaKN[[LO�GLaG[GÙ�XOLHYO\\S\S~S�O��L�LKYPJIO�LUNKGL[IO�OGbO
L]][GMLa[N�OWJIUOL[IPOL]][̀OUPOUVNObP[[P_GHROLIOZYYGUGPHL[O�HIJKNYIOPHOLO]KGWLK̀OLHYOHPH�MPHUKGaJUPK̀OaLIGIXO_GUVOUVNO
bP[[P_GHROYNIGRHLUGPHXOJHL[UNKNY�

�LHJNUO�HGPHOTKNNO}MVPP[O�GIUKGMUOLHYOUVNGKOKNI]NMUGQNONW][P̀NNIXOGHUNKGWOLYWGHGIUKLUPKIXOLJUVPKG�NYO
QP[JHUNNKIXOMPWWGUUNNOWNWaNKIXOIUJYNHUOUNLMVNKIXOLJ�G[GLK̀OGHIUKJMUPKIXOWNWaNKIOPbOUVNO�PLKYOPbO�YJMLUGPHXO
LHYOMPHIJ[ULHUIO�UVNO��GIUKGMUO�HYNWHGUNNI���O�}�OZKMVGUNMUIXO|cOLHYOGUIOMPHIJ[ULHUIO���NIGRHNKI��XOLHYO
�LMPaIO��cPHIUKJMUGPHO�LHLRNK��XOYJKGHROaPUVOPHRPGHROLHYOMPW][NUNOP]NKLUGPHISOiVNOLYYGUGPHL[OGHIJKNYO
MPQNKLRNO]KPQGYNYOIVL[[OHPUO]KNM[JYNOMPQNKLRNOGHObLQPKOPbOUVNOLH̀O�GIUKGMUO�HYNWHGUNNIXO�NIGRHNKIXOPKO
cPHIUKJMUGPHO�LHLRNKXOaLINYOPHOGUIO[LMeOPbO]KGQGÙO_GUVOcPHUKLMUPKOPKOPUVNKOUVGKYO]LKÙOLYYGUGPHL[OGHIJKNYSO
TJKUVNKXOIJMVOMPQNKLRNOIVL[[OHPUON�M[JYNOPKOYNH̀OMPQNKLRNOUPO�GIUKGMUO�HYNWHGUNNIXO�NIGRHNKIXOPKOUVNO
cPHIUKJMUGPHO�LHLRNKOPHOUVNOaLIGIOUVLUOUVNOHLWNYOGHIJKNYOcPHUKLMUPKfIO�PKeOPKOP]NKLUGPHIOLKNOHPUO
]NKbPKWNYOYGKNMU[̀ObPKOUVNO�GIUKGMUO�HYNWHGUNNIXO�NIGRHNKIXOPKOcPHIUKJMUGPHO�LHLRNKOPKOPUVNKOUVGKYO]LKÙO
LYYGUGPHL[OGHIJKNYS

klmmgmgng�l�s�{zu�{l��qp{t�{gOOZYYGUGPHL[O�HIJKNYOMPQNKLRNOWJIUOaNONbbNMUNYOUVKPJRVOUVNOJINOPbO� ¡¢�£O�}̂ OTPKWOc�O
~¤O\¤O\\O¥¦O§£OTPKWIOc�O~¤O\¤O¤̈O\�O©ª«Oc�O~¤O�¬O¤̈O\�O¡§�¡¢�£SOOTPKWOc�O~¤O\¤O¤̈O\�OL[PHNOGIOHPUOLMMN]ULa[NSO
cNKUGbGMLUNIOPbO�HIJKLHMNOWJIUOM[NLK[̀OIULUNOVP_OMPQNKLRNOGIONbbNMUNYOGHOUVNO��MNII��WaKN[[LO�GLaG[GÙO[L̀NKSOO
cNKUGbGMLUNIOPbO�HIJKLHMNOWJIUOIVP_OUVNObPKWOHJWaNKIOJINYOUPONbbNMUOL[[OPbOUVNOZYYGUGPHL[O�HIJKNYOMPQNKLRNISOOZOMP]̀O
PbOUVNOLMUJL[O]P[GM̀O[LHRJLRNOPKONHYPKINWNHUOUVLUONbbNMUIOUVGIOMPQNKLRNOGHONLMVO]P[GM̀OWJIUOaNO]KPQGYNYOUPOUVNÔ_HNKOO
LHYOcPHIUKJMUGPHO�LHLRNKO_GUVOUVNOcNKUGbGMLUNOPbO�HIJKLHMNSO�HOUVNONQNHUOcPHUKLMUPKOGIOJHLa[NOUPO]KPMJKNOIJMVO
MPQNKLRNOI]NMGbGML[[̀OHLWGHROUVNO��GIUKGMUO�HYNWHGUNNIX�O��NIGRHNKIX�O�cPHIUKJMUGPHO�LHLRNKX�OPKOLH̀OPUVNKOUVGKYO
]LKÙOLIOLHOLYYGUGPHL[OGHIJKNYOLIOKNdJGKNYOLaPQNXOcPHUKLMUPKOIVL[[OHPUGb̀OUVNÔ_HNKOLHYOcPHIUKJMUGPHO�LHLRNKO]KGPKOUPO
MPWWNHMGHRO�PKeOLHYOIVL[[OHPUO]KPMNNYO_GUVOLH̀O�PKeOJHUG[OLJUVPKG�NYOàOUVNÔ_HNKOUPOYPOIPSO

klmmgmgng®Ōsl°{vqut�{lstl±²svvs³qt�l²sźg±OOiVNOcPHUKLMUPKOLMeHP_[NYRNIOUVLUO�TP[[P_GHROTPKW�O_PKYGHRORNHNKL[[̀O
YPNIOHPUOWNNUOUVNO]KGWLK̀OLHYOHPH�MPHUKGaJUPK̀OMPQNKLRNOKNdJGKNWNHUObPKOZYYGUGPHL[O�HIJKNYIXOLHYOUVLUOUVNOMPQNKLRNO
]KGWLM̀OLI]NMUOPbOZYYGUGPHL[O�HIJKNYOMPQNKLRNOGIOÙ]GML[[̀OLYYKNIINYOGHOUVNO�̂UVNKO�HIJKLHMN�O]KPQGIGPHIOPbOLO]P[GM̀fIO
�cPHYGUGPHI�OINMUGPHXOLHYOPbUNHOKNdJGKNIOLHOLWNHYGHRONHYPKINWNHUOUPONbbNMUOMPQNKLRNOPHOLO]KGWLK̀OLHYO
HPH�MPHUKGaJUPK̀OaLIGISOOiVNOcPHUKLMUPKOUVNKNbPKNOWJIUO]KPQGYNOIJMVONHYPKINWNHUIOUPOUVNÔ_HNKXOPKOPUVNKO
YPMJWNHULUGPHOLMMN]ULa[NOUPOUVNÔ_HNKONQGYNHMGHROUVLUOUVNO]KGWLK̀OLHYOHPH�MPHUKGaJUPK̀OMPQNKLRNOKNdJGKNWNHUIOLKNO
WNUOLIOUPOL[[O]P[GMGNIObPKO_VGMVOUVǸOLKNOKNdJGKNYOJHYNKO}NMUGPHO\\S̈S\S\S

klmmgmgµŌsźuvl�¶·qzurqsţ°{t{³uvgOO�VNHOLH̀OKNdJGKNYOGHIJKLHMNOGIOUPON�]GKNOYJNOUPOLOHPKWL[ON�]GKLUGPHOPKOKNHN_L[O
YLUNXOUVNOcPHUKLMUPKOIVL[[OIJ]][̀OUVNÔ_HNKXOLUO[NLIUOUNHO�\¤�OYL̀IO]KGPKOUPONGUVNKOIJMVOYLUNXOGHOLYYGUGPHOUPOcNKUGbGMLUNIOPbO
�HIJKLHMNXO_GUVONGUVNKO�\�OMP]GNIOPbOL[[OKNHN_NYOGHIJKLHMNO]P[GMGNIXOGHM[JYGHRXO_GUVPJUO[GWGULUGPHXOUNKWIXOMPHYGUGPHIXO
YNM[LKLUGPHIXOKGYNKIXOLHYONHYPKINWNHUIONQGYNHMGHROMPHUGHJLUGPHOPbOL[[OMPQNKLRNIOGHOUVNOILWNOWLHHNKXO[GWGUIOPbO
]KPUNMUGPHXOLHYOIMP]NIOPbOMPQNKLRNOLIO_LIO]KPQGYNYOàOUVNO]KNQGPJIO]P[GM̀XOPKO�~�OGbOLMMN]ULa[NOUPOUVNÔ_HNKXOL[[O
YNM[LKLUGPHO]LRNIXOWLHYLUPK̀OKGYNKIXOLHY�PKONHYPKINWNHUIOUVLUOM[NLK[̀ONQGYNHMNOUVNOMPHUGHJLUGPHOPbOL[[OMPQNKLRNIOGHOUVNO
ILWNOWLHHNKXO[GWGUIOPbO]KPUNMUGPHXOLHYOIMP]NOPbOMPQNKLRNOLIO]KPQGYNYOàOUVNO]KNQGPJIO]P[GM̀S

klmmgmgh¹ºy»�strzu�rszxgOOiVNOcPHUKLMUPKOIVL[[OMLJINONLMVO}JaMPHUKLMUPKOUPO�\�O]KPMJKNOGHIJKLHMNOYJKGHROUVNO[GbNOPbOGUIO
}JaMPHUKLMUOPKO}Ja�IJaMPHUKLMUOUVNOILWNOGHIJKLHMNIOLIOLKNOKNdJGKNYOPbOUVNOcPHUKLMUPKOLIO]NKOUVGIOZKUGM[NO\\XOOLHYO�~�O
MLJINOUVNOGIIJNKIOPbOUVPINOGHIJKLHMNO]P[GMGNIOUPOHLWNOUVNOZYYGUGPHL[O�HIJKNYIOLIOZYYGUGPHL[O�HIJKNYIOJHYNKONLMVO
}JaMPHUKLMUPKfIOMPW]KNVNHIGQNORNHNKL[XOLJUPWPaG[NXON�MNII�JWaKN[[LXOLHYOVL�LKYPJIOWLUNKGL[IO[GLaG[GÙO]P[GMGNISOOiVNO
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FGGHIHJKLMNOKPQRSGNSKGJRPSTSKINHKUMQGSGNHKNSLUVNPQUVNWQXUJKIRLUIJRYPNZJMHUHSPNTQPINPILISNIVLINUJ[SRL\SNHPNL]]JRGSGNIJN
LMMNFGGHIHJKLMNOKPQRSGPN̂HIVNRSPZSUINIJNLK_NLKGNLMMNUMLHTPNLRHPHK\NJQINJ]NJZSRLIHJKPNZSR]JRTSGNX_NJRNJKNXSVLM]NJ]NIVSN
J̀KIRLUIJRaNNO]NIVSNFGGHIHJKLMNOKPQRSGPNVL[SNJIVSRNHKPQRLKUSNJIVSR̂HPSNLZZMHULXMSNIJNLNMJPPbNPQUVNJIVSRNHKPQRLKUSN̂HMMN
JKM_NLZZM_bNH]NLINLMMbNJKNLKNScUSPPNJRNUJKIHK\SKINXLPHPaNNdVSNLTJQKINJ]NSLUVNWQXUJKIRLUIJRYPNHKPQRSRPYNMHLXHMHI_NQKGSRN
SLUVNPQUVNHKPQRLKUSNZJMHU_N̂HMMNKJINXSNRSGQUSGNX_NIVSNScHPISKUSNJ]NPQUVNJIVSRNHKPQRLKUSa

efgghghijklmnofpmqronofstqqfuvwxnmyqhNNOKNIVSNS[SKINIVSNẑ KSRYPNHKPQRSR{P|NTL}S{P|NLK_NZL_TSKINIĴLRGNLK_NMJPPN
UJ[SRSGNQKGSRNLK_NZJMHU_NJ]NHKPQRLKUSNIVSǸJKIRLUIJRNHPNRS~QHRSGNIJNZRJUQRSNQKGSRNIVHPNFRIHUMSN��bNIVSNẑ KSRYPN
HKPQRSR{P|NLRSNPQXRJ\LISGNIJNLMMNJ]NIVSǸJKIRLUIJRYPNRH\VIPNJ]NRSUJ[SR_NL\LHKPINLK_NZSRPJKNJRNJR\LKH�LIHJKNHKUMQGHK\bNXQIN
KJINMHTHISGNIJbNIVSǸJKIRLUIJRYPNHKPQRSR{P|bNLKGNIVSǸJKIRLUIJRNPVLMMNScSUQISNLKGNGSMH[SRNLMMNHKPIRQTSKIPbNZLZSRPbNLKGN
V̂LIS[SRNSMPSNHPNKSUSPPLR_NIJNPSUQRSNIVJPSNRH\VIPaNNdVSǸJKIRLUIJRNPVLMMNGJNKJIVHK\NL]ISRNIVSNZL_TSKINJ]NLK_NGLTL\SPNIJN
ZRS�QGHUSNIVJPSNRH\VIPa

efggh�fklmno�qfs�v����ywfpmqrovm�n
dVSNẑ KSRNPVLMMNZQRUVLPSNLKGNTLHKILHKNIVSNẑ KSRYPNQPQLMNMHLXHMHI_NHKPQRLKUSaNdVSNẑ KSRNTL_NLMPJbNLINHIPNPJMSNJZIHJKbN
ZQRUVLPSNLKGNTLHKILHKNJIVSRNHKPQRLKUSN]JRNZRJISUIHJKNL\LHKPINUMLHTPNIVLINTL_NLRHPSN]RJTNJZSRLIHJKPNQKGSRNIVSǸJKIRLUIN
�JUQTSKIPaNdVSǸJKIRLUIJRNHPNKJINRSPZJKPHXMSN]JRNZQRUVLPHK\NLKGNTLHKILHKHK\NPQUVNJZIHJKLMNẑ KSRYPNMHLXHMHI_N
HKPQRLKUSNQKMSPPNPZSUH]HULMM_NRS~QHRSGNHKNIVSǸJKIRLUIN�JUQTSKIPaN�SHIVSRNIVSNẑ KSRYPNQPQLMNMHLXHMHI_NHKPQRLKUSNKJRN
LK_NJIVSRNHKPQRLKUSNJXILHKSGNX_NIVSNẑ KSRNRSGQUSPNJRNJIVSR̂HPSNL]]SUIPNIVSǸJKIRLUIJRYPNHKPQRLKUSNRS~QHRSTSKIPNQKGSRN
WSUIHJKN��a�aN

��������������������
efggh�fuot�noywfpmqrovm�n
efggh�hgN�KMSPPNJIVSR̂HPSNZRJ[HGSGbNIVSNẑ KSRNPVLMMNZQRUVLPSNLKGNTLHKILHKbNHKNLNUJTZLK_NJRNUJTZLKHSPNML̂]QMM_N
LQIVJRH�SGNIJNGJNXQPHKSPPNHKNIVSNWILISNJ]N�ŜN�JR}bNZRJZSRI_NHKPQRLKUSNJKNLNRSZMLUSTSKINUJPINXLPHPaNWQUVNZRJZSRI_N
HKPQRLKUSN̂HMMNXSNTLHKILHKSGbNQKMSPPNJIVSR̂HPSNZRJ[HGSGNHKNIVSǸJKIRLUIN�JUQTSKIPNJRNJIVSR̂HPSNL\RSSGNHKN̂RHIHK\NX_N
LMMNZSRPJKPNLKGNSKIHIHSPN̂VJNLRSNXSKS]HUHLRHSPNJ]NPQUVNHKPQRLKUSbNQKIHMN]HKLMNZL_TSKINHPNTLGSNLPNZRJ[HGSGNHKNWSUIHJKN
�a��NJRNQKIHMNKJNZSRPJKNJRNSKIHI_NJIVSRNIVLKNIVSNẑ KSRNVLPNLKNHKPQRLXMSNHKISRSPINHKNIVSNZRJZSRI_NRS~QHRSGNX_NIVHPNWSUIHJKN
��a�NIJNXSNUJ[SRSGbN̂VHUVS[SRNHPNMLISRaNdVHPNHKPQRLKUSN̂HMMNHKUMQGSNHKISRSPIPNJ]NIVSNẑ KSRbǸJKIRLUIJRbNWQXUJKIRLUIJRPbN
LKGNWQX�PQXUJKIRLUIJRPNHKNIVSN RJ�SUIa

efggh�hghgN RJZSRI_NHKPQRLKUSN̂HMMNXSNJKNLNXQHMGSRYPNRHP}bN¡LMM�RHP}b¡NJRNS~QH[LMSKINZJMHU_N]JRTNLKGNHKUMQGSbN̂HIVJQIN
MHTHILIHJKbNHKPQRLKUSNL\LHKPINIVSNZSRHMPNJ]N]HRSN{̂HIVNScISKGSGNUJ[SRL\S|NLKGNZV_PHULMNMJPPNJRNGLTL\SNHKUMQGHK\bN̂HIVJQIN
GQZMHULIHJKNJ]NUJ[SRL\SbNIVS]IbN[LKGLMHPTbNTLMHUHJQPNTHPUVHS]bNUJMMLZPSbNSLRIV~QL}SbN]MJJGbN̂HKGPIJRTbN]LMPŜJR}bN
ISPIHK\NLKGNPILRIQZbNISTZJRLR_NXQHMGHK\PbNLKGNGSXRHPNRSTJ[LMNHKUMQGHK\NGSTJMHIHJKNJUULPHJKSGNX_NSK]JRUSTSKINJ]NLK_N
LZZMHULXMSNMS\LMNRS~QHRSTSKIPbNLKGN̂HMMNUJ[SRNRSLPJKLXMSNUJTZSKPLIHJKN]JRNIVSNFRUVHISUIYPbǸJKIRLUIJRYPbNLKGN
J̀KPIRQUIHJKN¢LKL\SRYPNPSR[HUSPNLKGNScZSKPSPNRS~QHRSGNLPNLNRSPQMINJ]NPQUVNHKPQRSGNMJPPaǸJ[SRL\SN]JRNJIVSRNZSRHMPNHPNKJIN
RS~QHRSGNQKMSPPNJIVSR̂HPSNZRJ[HGSGNHKNIVSǸJKIRLUIN�JUQTSKIPaNdVSN]JRTNJ]NZJMHU_N]JRNIVHPNUJ[SRL\SNPVLMMNXSN
J̀TZMSISGN£LMQSa

efggh�hghghgǸJKIRLUIJRNHPNRSPZJKPHXMSN]JRNLMMNIJJMPbNS~QHZTSKIbNTLISRHLMPbN¤JR}bNSIUabNQKIHMNWQXPILKIHLMǸJTZMSIHJKNLKGN
ZJPPSPPHJKNX_Nẑ KSRaNdVSǸJKIRLUIJRNPVLMMNZRJ[HGSNHKPQRLKUSN]JRNIVS]INLPNVSNTL_NRS~QHRSN]JRNVHTPSM]bNVHPN
PQXUJKIRLUIJRPbNLKGNVHPNSTZMJ_SSPYNZRJISUIHJKaNdVSNHKPQRLKUSNUJ[SRL\SNRS]SRRSGNIJNHKNIVHPNPQXZLRL\RLZVNPVLMMNXSNHKN
LUUJRGLKUSN̂HIVNLNPILKGLRGN¥QHMGSRYPN¦HP}N JMHU_NQPSGNHKNIVSNWILISNJ]N�ŜN�JR}a

efggh�hgh�NdVSǸJKIRLUIJRNPVLMMNZRJ[HGSNHKPQRLKUSNUJ[SRL\SN]JRNZJRIHJKPNJ]NIVSN¤JR}NPIJRSGNJ]]NIVSNPHISbNHKNIRLKPHINLKGN
PIJRSGNJKNIVSNPHISNXQINKJINHKUJRZJRLISGNHKIJNIVSN¤JR}NLPN]QMMNRSZMLUSTSKINUJPINXLPHPN̂HIVJQIN[JMQKILR_NGSGQUIHXMSaNdVSN
J̀KIRLUIJRNPVLMMNZRJ[HGSǸSRIH]HULISNUJZHSPNIJNIVSǸJKPIRQUIHJKN¢LKL\SRNPVĴHK\NIVSNUJ[SRL\SN]JRNIVSHRNTLISRHLMPNHKN
IRLKPHINJRNPIJRSGNJ]]NPHISa

efggh�hgh�NO]NIVSNZRJZSRI_NHKPQRLKUSNRS~QHRSPNGSGQUIHXMSPbNIVSNẑ KSRNPVLMMNZL_NUJPIPNKJINUJ[SRSGNXSULQPSNJ]NPQUVN
GSGQUIHXMSPaN

efggh�hgh§NdVSNZRJZSRI_NHKPQRLKUSN̂HMMNUJ[SRNZJRIHJKPNJ]NIVSN¤JR}NPIJRSGNJ]]NIVSNPHISbNLKGNLMPJNZJRIHJKPNJ]NIVSN¤JR}NHKN
IRLKPHIaNdVSNHKPQRLKUSNRS~QHRSGNX_NIVHPNWSUIHJKN��a�N̂HMMNKJIbNVĴS[SRbNUJ[SRNTLUVHKSR_bNIJJMPbNS~QHZTSKIbN[SVHUMSPbN
PVLKIHSPbNIJJMNVJQPSPbNIRLHMSRPbNJRNJIVSRNISTZJRLR_NJRNZSRTLKSKINPIRQUIQRSPNĴKSGNJRNRSKISGNX_NIVSǸJKIRLUIJRbNLN
WQXUJKIRLUIJRbNJRNLNWQX�PQXUJKIRLUIJRbNJRNIVSHRNSTZMJ_SSPbNQIHMH�SGNHKNZSR]JRTLKUSNJ]NIVSN¤JR}NXQINKJINHKUJRZJRLISGN
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GHIJKILMKNMOPQHMHIKGPNOJRMPMHISTKULMKVJHIOQWIJOKGSKSJXMXYKOMSNJHSGZXMK[JOKQXXKS\WLKGIMPSKJ[KGISKJ]HKQĤKQHYK\ĤMOKGISK
WJHIOJXTKULMKVJHIOQWIJOKSLQXX_KQIKILMKVJHIOQWIJÒSKJ]HKMaNMHSM_KNOJRĜMKGHS\OQHWMKWJRMOQbMK[JOKQXXKJ[KILMKGIMPSK
M̂SWOGZM̂KGHKILGSKcMWIGJHKddTeTdTf_K]LGWLKGSKS\ZgMWIKIJKILMKNOJRGSGJHSKJ[KcMWIGJHKddTeThT

ijkklmlklnKoQOIGQXKJWW\NQHWYKJOK\SMKGHKQWWJÔQHWMK]GILKcMWIGJHKpTpKPQYKHJIKWJPPMHWMK\HIGXKILMKGHS\OQHWMKWJPNQHYKJOK
WJPNQHGMSKNOJRĜGHbKNOJNMOIYKGHS\OQHWMKWJHSMHIKIJKS\WLKNQOIGQXKJWW\NQHWYKJOK\SMKZYKMĤJOSMPMHIKJOKJILMO]GSMTKULMK
q]HMOKQĤKILMKVJHIOQWIJOKSLQXXKIQrMKOMQSJHQZXMKSIMNSKIJKJZIQGHKWJHSMHIKJ[KILMKGHS\OQHWMKWJPNQHYKJOKWJPNQHGMSKQĤK
SLQXX_K]GILJ\IKP\I\QXK]OGIIMHKWJHSMHI_KIQrMKHJKQWIGJHK]GILKOMSNMWIKIJKNQOIGQXKJWW\NQHWYKJOK\SMKILQIK]J\X̂KWQ\SMK
WQHWMXXQIGJH_KXQNSM_KJOKOM̂\WIGJHKJ[KGHS\OQHWMT

ijkklmlklsKULMKq]HMOKSLQXXKHJIKZMKOMSNJHSGZXMKIJKJOK[JOKILMKVJHIOQWIJOKJOKc\ZWJHIOQWIJOKQbQGHSIKQHYKXJSSKZYK[GOM_K
XGbLIHGHb_KMaIMĤM̂KWJRMOQbM_KQXXKOGSr_KILM[IKJOKRQĤQXGSPKQĤKPQXGWGJ\SKPGSWLGM[_KJOKQHYKIJJXS_KMt\GNPMHI_KRMLGWXMS_K
SLQHIGMS_KIJJXKLJ\SMS_KIOQGXMOSKJOKJILMOKIMPNJOQOYKJOKNMOPQHMHIKSIO\WI\OMSK]LMOMRMOKXJWQIM̂KQĤKJ]HM̂KZYKILMK
VJHIOQWIJO_Kc\ZWJHIOQWIJOS_KILMGOKMPNXJYMMSKJOKQbMHIST

ijkklmlkluKULMK[JOPKJ[KNJXGWYK[JOKILMKWJRMOQbMKOMt\GOM̂KZYKddTeTdKSLQXXKZMKVJPNXMIM̂KvQX\MT

ijkklmlwjxyz{|}j~��j�~��z�|}�j����}~��|lKULMKq]HMO_KG[KQNNXGWQZXMKIJKILMK�JOrKQĤKQIKGISKSJXMKJNIGJH_KPQYKN\OWLQSMKQĤK
PQGHIQGHKZJGXMOKQĤKPQWLGHMOYKGHS\OQHWMKJOKSLQXXK̂JKSJKG[KOMt\GOM̂KZYKXQ]_K]LGWLKSLQXXKSNMWG[GWQXXYKWJRMOKS\WLKGHS\OM̂K
JZgMWISK̂\OGHbKGHSIQXXQIGJHKQĤK\HIGXK[GHQXKQWWMNIQHWMKZYKILMKq]HMOTKKULGSKGHS\OQHWMK]GXXKGHWX\̂MKGHIMOMSISKJ[KILMKq]HMO_K
VJHSIO\WIGJHK�QHQbMO_KVJHIOQWIJO_Kc\ZWJHIOQWIJOSKQĤKc\Z�S\ZWJHIOQWIJOSKGHKILMK�JOrTK

ijkklmlmj���|��zy�~{{�jy�z��|�l

ijkklml�K�[KILMKVJHIOQWIJOKOMt\MSISKGHK]OGIGHbKILQIKGHS\OQHWMK[JOKOGSrSKJILMOKILQHKILJSMK̂MSWOGZM̂KGHKILGSKcMWIGJHKddTeKJOK
JILMOKSNMWGQXKWQ\SMSKJ[KXJSSKZMKGHWX\̂M̂KGHKILMKNOJNMOIYKGHS\OQHWMKNJXGWY_KILMKq]HMOKSLQXX_KG[KNJSSGZXM_KGHWX\̂MKS\WLK
GHS\OQHWM_KQĤKILMKWJSIK[JOKGIK]GXXKZMKWLQObM̂KIJKILMKVJHIOQWIJOKZYKQNNOJNOGQIMKVLQHbMKqÔMOT

ijkklmlnK���|��zy�~{{�jy�z��|�T

ijkklmlsK�NJHKILMKVJHIOQWIJÒSKOMt\MSI_KILMKq]HMOK]GXXKNOJRĜMKWJNGMSKJ[KMQWLKNJXGWYKILQIKGHWX\̂MSKGHS\OQHWMK
WJRMOQbMSKOMt\GOM̂KZYKILGSKcMWIGJHKddTeTK�QWLKNJXGWYKSLQXXKWJHIQGHKQXXKbMHMOQXXYKQNNXGWQZXMKWJĤGIGJHS_K̂M[GHGIGJHS_K
MaWX\SGJHSKQĤKMĤJOSMPMHISKOMXQIM̂KIJKILGSKoOJgMWITK

ijkklmluj�~z�|}�jy�j���}y�~�zy�lKULMKq]HMOKQĤKVJHIOQWIJOK]QGRMKQXXKOGbLISKQbQGHSIK�d�KMQWLKJILMOKQĤKQHYKJ[KILMGOK
OMSNMWIGRMKS\ZWJHIOQWIJOS_KS\Z�S\ZWJHIOQWIJOS_KQbMHISKQĤKMPNXJYMMS_KQĤK���KILMKVJHSIO\WIGJHK�QHQbMO_KVJHSIO\WIGJHK
�QHQbMÒSKWJHS\XIQHIS_K�OWLGIMWI_K�OWLGIMWÌSKWJHS\XIQHIS_KSMNQOQIMKWJHIOQWIJOSK̂MSWOGZM̂KGHK�OIGWXMK�_KG[KQHY_KQĤKQHYK
J[KILMGOKOMSNMWIGRMKS\ZWJHIOQWIJOS_KS\Z�S\ZWJHIOQWIJOS_KQbMHIS_KQĤKMPNXJYMMS_K[JOK̂QPQbMSKWQ\SM̂KZYK[GOMKJOKJILMOK
WQ\SMSKJ[KXJSSKIJKILMKMaIMHIKJ[KNOJWMM̂SK\ĤMOKNOJNMOIYKGHS\OQHWMKJZIQGHM̂KN\OS\QHIKIJKILGSKcMWIGJHKddTeKJOKJILMOK
NOJNMOIYKGHS\OQHWMKQNNXGWQZXMKIJKILMK�JOr_KMaWMNIKS\WLKOGbLISKQSKILMKq]HMOKQĤKVJHIOQWIJOKPQYKLQRMKIJKILMKNOJWMM̂SK
J[KS\WLKGHS\OQHWMKLMX̂KZYKILMKq]HMOTKULMKq]HMOKJOKVJHIOQWIJO_KQSKQNNOJNOGQIM_KSLQXXKOMt\GOMKJ[KILMKVJHSIO\WIGJHK
�QHQbMO_KVJHSIO\WIGJHK�QHQbMÒSKWJHS\XIQHIS_K�OWLGIMWI_K�OWLGIMWÌSKWJHS\XIQHIS_Kq]HMÒSKSMNQOQIMKWJHIOQWIJOSK
M̂SWOGZM̂KGHK�OIGWXMK�_KG[KQHY_KQĤKQHYKJ[KILMGOKOMSNMWIGRMKS\ZWJHIOQWIJOS_KS\Z�S\ZWJHIOQWIJOS_KQbMHIS_KQĤKMPNXJYMMS_K
ZYKQNNOJNOGQIMK]OGIIMHKQbOMMPMHIS_KSGPGXQOK]QGRMOSKMQWLKGHK[QRJOKJ[KJILMOKNQOIGMSKMH\PMOQIM̂KGHKILGSKcMWIGJHKddTeThTK
ULMKNJXGWGMSKP\SIKNOJRĜMKS\WLK]QGRMOSKJ[KS\ZOJbQIGJHKZYKMĤJOSMPMHIKJOKJILMO]GSMTK�K]QGRMOKJ[KS\ZOJbQIGJHKGSK
M[[MWIGRMKQSKIJKQKNMOSJHKJOKMHIGIYKMRMHKILJ\bLKILQIKNMOSJHKJOKMHIGIYK]J\X̂KJILMO]GSMKLQRMKQK̂\IYKJ[KGĤMPHG[GWQIGJH_K
WJHIOQWI\QXKJOKJILMO]GSM_K̂ĜKHJIKNQYKILMKGHS\OQHWMKNOMPG\PK̂GOMWIXYKJOKGĤGOMWIXY_KQĤK]LMILMOKJOKHJIKILMKNMOSJHKJOK
MHIGIYKLQSKQHKGHS\OQZXMKGHIMOMSIKGHKILMKNOJNMOIYK̂QPQbM̂T

ijkklml�K�KXJSSKGHS\OM̂K\ĤMOKILMKq]HMÒSKNOJNMOIYKGHS\OQHWMK]GXXKZMKQ̂g\SIM̂KZYKILMKq]HMOKQĤKPQ̂MKNQYQZXMKIJKILMK
q]HMOK[JOKILMKGHS\OM̂S_KQSKILMGOKGHIMOMSISKPQYKQNNMQO_KS\ZgMWIKIJKOMt\GOMPMHISKJ[KQHYKQNNXGWQZXMKPJOIbQbMMKWXQ\SMKQĤK
J[KcMWIGJHKddTeTd�TKULMKVJHIOQWIJOKSLQXXKNQYKc\ZWJHIOQWIJOSKILMGOKg\SIKSLQOMSKJ[KGHS\OQHWMKNOJWMM̂SKOMWMGRM̂KZYKILMK
VJHIOQWIJO_KQĤKZYKQNNOJNOGQIMK]OGIIMHKQbOMMPMHISKSLQXXKOMt\GOMKc\ZWJHIOQWIJOSKIJKPQrMKNQYPMHISKIJKILMGOK
c\Z�S\ZWJHIOQWIJOSKGHKSGPGXQOKPQHHMOT

ijkklml�K�[KOMt\GOM̂KGHK]OGIGHbKZYKQKNQOIYKGHKGHIMOMSI_KILMKq]HMOKSLQXX_K\NJHKJWW\OOMHWMKJ[KQHKGHS\OM̂KXJSS_KbGRMKQKZJĤK
[JOKNOJNMOKNMO[JOPQHWMKJ[KILMKq]HMÒSK̂\IGMSTKULMKWJSIKJ[KILMKZJĤK]GXXKZMKWLQObM̂KQbQGHSIKNOJWMM̂SKOMWMGRM̂TKULMK
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GHIJKLMNOPPLQJRSMTULTILOLMJROKOUJLOVVSWIULRKSVJJQMLMSLKJVJTXJQYLHNTVNLUNJLGHIJKLMNOPPLQTMUKTZWUJLTILOVVSKQOIVJLHTUNL
MWVNLO[KJJ\JIULOMLUNJLROKUTJMLTILTIUJKJMUL\O]LKJOVNYLSKLOMLQJUJK\TIJQLTILOVVSKQOIVJLHTUNLUNJL\JUNSQLŜLZTIQTI[LQTMRWUJL
KJMSPWUTSILMJPJVUJQLTILUNJL_[KJJ\JIÙLâLÔUJKLMWVNLPSMMLISLSUNJKLMRJVTOPLO[KJJ\JIULTML\OQJYLOIQLWIPJMMLUNJLGHIJKL
UJK\TIOUJMLUNJLbSIUKOVUL̂SKLVSIXJITJIVJYLKJRPOVJ\JIULŜLQO\O[JQLRKSRJKU]LHTPPLZJLRJK̂SK\JQLZ]LUNJLbSIUKOVUSKLÔUJKL
ISUT̂TVOUTSILŜLOLbNOI[JLTILUNJLcSKdLTILOVVSKQOIVJLHTUNL_KUTVPJLè

fghhijihkLlNJLGHIJKLHTPPLOQmWMULOIQLMJUUPJLOLPSMMLHTUNLTIMWKJKMLWIPJMMLSIJLŜLUNJLROKUTJMLTILTIUJKJMULSZmJVUMLTILHKTUTI[L
HTUNTIL̂TXJLQO]MLÔUJKLSVVWKKJIVJLŜLPSMMLUSLUNJLGHIJKnMLJoJKVTMJLŜLUNTMLRSHJKpLT̂LMWVNLSZmJVUTSILTML\OQJYLUNJLQTMRWUJL
HTPPLZJLKJMSPXJQLTILUNJL\OIIJKLMJPJVUJQLOMLUNJL\JUNSQLŜLZTIQTI[LQTMRWUJLKJMSPWUTSILTILUNJL_[KJJ\JIÙLqSUNTI[LTILUNTML
_[KJJ\JIULVOPPML̂SKLUNJLIO\JLŜLOI]LROKU]LSUNJKLUNOILUNJLGHIJKLOMLPSMMLRO]JJLSILUNJLGHIJKnMLTIMWKOIVJLOIQLISLQKÔULSKL
SUNJKLTIMUKW\JIULTILRO]\JIULŜLOI]LPSMMLHTPPLIO\JLOI]LSUNJKLROKU]LOMLOLmSTIULRO]JJ̀

fghhijihhLlNJLbSIUKOVUSKnMLaIMWKOIVJLbS\ROI]LMNOPPLOVdISHPJQ[JLTILHKTUTI[LUSLUNJLbSIMUKWVUTSILrOIO[JKLUNOULUNJ]L
NOXJLKJOQLOIQLHTPPLVS\RP]LHTUNLOPPLKJsWTKJ\JIUMLWIQJKLaIQJ\IT̂TVOUTSILtJVUTSILùvwLŜLUNJLxJIJKOPLbSIQTUTSIM̀

fghhiyg
z{|}|~}|������������
�����������g����g���g�������g����
z{|}|~}|������������
fghhiyihLlNJLbSIUKOVUSKLMNOPPL̂WKITMNLZSIQMLVSXJKTI[L̂OTUN̂WPLRJK̂SK\OIVJLŜLUNJLbSIUKOVULOIQLRO]\JIULŜLSZPT[OUTSIML
OKTMTI[LWIQJKLTÙL�SIQML\WMULZJLSZUOTIJQL̂KS\LOLMWKJU]LVS\ROI]LSKLVS\ROITJMLMOUTM̂OVUSK]LUSLUNJLGHIJKYLPTVJIMJQLUSLQSL
ZWMTIJMMLTILUNJLtUOUJLŜLqJHL�SKdYLOIQLPTMUJQLTILUNJLPOUJMULTMMWJLŜL�̀t̀LlKJOMWK]LbTKVWPOKL�e�̀LlNJLO\SWIULŜLJOVNL
ZSIQLHTPPLZJLJsWOPLUSLSIJLNWIQKJQL�v���LRJKVJIULŜLUNJLbSIUKOVULtW\̀L�OVNLZSIQL\WMULZJL\OTIUOTIJQLUNKSW[NSWULUNJL
QWKOUTSILŜLUNJL�KSmJVUYLOIQLMWZMJsWJIUP]LUSLUNJLJoUJIULUNJLbSIUKOVUSKLNOMLSI[STI[LRJK̂SK\OIVJLOIQLRO]\JIUL
SZPT[OUTSIML̂SPPSHTI[LVS\RPJUTSILŜLUNJL�KSmJVÙ

fghhiyihih?qSL�JK̂SK\OIVJLSKL�O]\JIUL�SIQLMNOPPLKJsWTKJYLOMLOLVSIQTUTSILRKJVJQJIULUSLUJK\TIOUTSILŜLOLbSIUKOVULSK
bSIUKOVUSKYLUNOULOI]LISUTVJLZJLMJIULUSLSKL\JJUTI[LZJLOKKOI[JQLSKLNJPQLHTUNLOLbSIUKOVUSKL��KTIVTROP�LOIQ�SKLMWKJU]Y
RKTSKLUSLMWVNLUJK\TIOUTSÌL_I]LMWVNLKJsWTKJ\JIU�M�LMNOPPLZJLXSTQLOIQLWIJÎSKVJOZPJLOIQLUNJLGHIJKLMNOPPLNOXJLUNJ
KT[NULUSLKJmJVULOI]LMWVNLZSIQ�M�LOIQ�SKLT[ISKJLMWVNLVSIQTUTSÌLlNJLJoVPWMTXJL\JUNSQLŜLUJK\TIOUTSILŜLOLbSIUKOVULSK
bSIUKOVUSKLTMLVSIUOTIJQLTILUNJLbSIUKOVUL�SVW\JIUMLOIQLOLbSIUKOVUSKLOIQLMWKJU]LJoRKJMMP]LO[KJJQLUSLZJLZSWIQ
UNJKJZ]̀

fghhiyihi ?¡TQJKLTIVPWQTI[LUNJL̂SPPSHTI[LRKSXTMTSIMLMNOPPLZJLOUUOVNJQLUSLJOVNL�JK̂SK\OIVJL�SIQ¢L£tWKJU]LO[KJJMLUNOU
TULVSIMJIUMLUSLOIQLHOTXJMLISUTVJLŜLOI]LOQQTUTSIYLOPUJKOUTSIYLS\TMMTSIYLVNOI[JLSKLSUNJKL\SQT̂TVOUTSILŜLUNJLbSIUKOVU
�SVW\JIUM̀LtWVNLOQQTUTSIYLOPUJKOUTSIYLVNOI[JLJoUJIMTSILŜLUT\JLSKLSUNJKL\SQT̂TVOUTSILŜLUNJLbSIUKOVUL�SVW\JIUMLSK
OL̂SKZJOKOIVJLSILUNJLROKULŜLJTUNJKLUNJLGHIJKLSKLUNJLbSIUKOVUSKLUSLUNJLSUNJKYLMNOPPLISULKJPTJXJLUNJLMWKJU]LŜLTUM
SZPT[OUTSIMLNJKJWIQJKLOIQLISUTVJLUSLUNJLMWKJU]LŜLMWVNL\OUUJKMLTMLNJKJZ]LHOTXJQ£

fghhiyi L�SIQML\WMULZJLRKJROKJQLSILUNJL̂SK\MLŜL_a_L�SVW\JIUML_uv¤¥¤�v�L¥L�JK̂SK\OIVJL�SIQLOIQL_uv¤¥¤�v�L¥L
�O]\JIUL�SIQYLHTUNSWUL\SQT̂TVOUTSIMLSUNJKLUNOIL�v�LOL\OIQOUSK]LMUOUJ\JIULTILtJVUTSILv¦LŜLUNJL�JK̂SK\OIVJL�SIQL
UNOULTULTML[TXJILOMLOLMUOUWUSK]LSKLSUNJKLPJ[OPP]LKJsWTKJQLZSIQLOIQLUNOULtJVUTSILvuLŜLUNJL�JK̂SK\OIVJL�SIQLORRPTJMLTIL̂WPPYL
HTUNSWULJoVJRUTSIYL�¤�LOL\OIQOUSK]LMUOUJ\JIULTILtJVUTSILv¦LŜLUNJL�JK̂SK\OIVJL�SIQLUNOULTULTIVPWQJMLRJK̂SK\OIVJLZ]L
UNJLbSIUKOVUSKLŜLOI]LVSKKJVUTSILOIQLHOKKOIU]LSZPT[OUTSIMLTILUNJLbSIUKOVUL�SVW\JIUMYLTIVPWQTI[LMWVNLRJK̂SK\OIVJL
ÔUJKLUNJLQOUJMLŜLtWZMUOIUTOPLOIQL§TIOPLbS\RPJUTSIYLOIQL�u�LOL\OIQOUSK]LMUOUJ\JIULTILtJVUTSILvwLŜLUNJL�O]\JIUL�SIQL
UNOULTULTML[TXJILOMLOLMUOUWUSK]LSKLSUNJKLPJ[OPP]LKJsWTKJQLZSIQLOIQLUNOULtJVUTSILv̈LŜLUNJL�O]\JIUL�SIQLORRPTJMLTIL̂WPPYL
HTUNSWULJoVJRUTSÌLlNJLVSMULŜLUNJLZSIQMLTMLTIVPWQJQLTILOIQLHTPPLISULTIVKJOMJLUNJLbSIUKOVULtW\̀
ih lNJLbSIUKOVUSKLMNOPPLQJPTXJKLUNJLKJsWTKJQLZSIQMLUSLUNJLGHIJKLISULPOUJKLUNOILeLQO]ML̂SPPSHTI[LUNJLQOUJLUNJL
_[KJJ\JIULTMLJIUJKJQLTIUSLOIQLZĴSKJLVS\\JIVTI[LOI]LŜLUNJLcSKd̀

i  lNJLbSIUKOVUSKLMNOPPLKJsWTKJLOI]LOUUSKIJ]¥TI¥̂OVULHNSLJoJVWUJMLUNJLKJsWTKJQLZSIQMLSILZJNOP̂LŜLUNJLMWKJU]LUSL
Ô̂ToLUSLUNJLZSIQMLOLVJKUT̂TJQLOIQLVWKKJIULVSR]LŜLUNJTKLRSHJKLŜLOUUSKIJ]LOWUNSKT©TI[LNT\LSKLNJKLUSLMT[ILUNJL
ZSIQ̀

ij lNJLZSIQML\WMULMRJVT̂TVOPP]LIO\JLUNJLqOIWJUL�ITSIL§KJJLtVNSSPL�TMUKTVULOMLGZPT[JJ̀
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GHIIJKJLMNOPQMRSTMUTVWTXRMPYMZQ[MOTUXPQMPUMTQR\R[MZOOTZU\Q]MRPM̂TMZMOPRTQR\Z_M̂TQTY\̀\ZU[MPYM̂PQaXM̀PbTU\Q]MOZ[cTQRMPYM
P̂_\]ZR\PQXMZU\X\Q]MWQaTUMRSTMdPQRUZ̀ReMRSTMdPQRUZ̀RPUMXSZ__MOUPcOR_[MYWUQ\XSMZM̀PO[MPYMRSTM̂PQaXMPUMXSZ__MZWRSPU\fTMZM
P̀O[MRPM̂TMYWUQ\XSTag

hijklmnHIoHHHpqlrsnikqtHhquHlriinljkrqHrvHwrix
GHIoJIHpyz{|}~�y�H{�Hw{~�
GHIoJIJIM�YMZMOPUR\PQMPYMRSTM�PU�M\XM̀PbTUTaM̀PQRUZU[MRPMRSTMdPQXRUẀR\PQM�ZQZ]TU�XMPUM�ÙS\RT̀R�XMUTVWTXRMPUMRPM
UTVW\UTcTQRXMXOT̀\Y\̀Z__[MT�OUTXXTaM\QMRSTMdPQRUZ̀RM�P̀WcTQRXeM\RMcWXReM\YMUTVWTXRTaM\QM�U\R\Q]M̂[MT\RSTUeM̂TMWQ̀PbTUTaM
YPUMRST\UMT�Zc\QZR\PQMZQaM̂TMUTO_Z̀TaMZRMRSTMdPQRUZ̀RPU�XMT�OTQXTM�\RSPWRM̀SZQ]TM\QMRSTMdPQRUZ̀RM�\cTg

GHIoJIJoM�YMZMOPUR\PQMPYMRSTM�PU�MSZXM̂TTQM̀PbTUTaM�S\̀SMRSTMdPQXRUẀR\PQM�ZQZ]TUMPUM�ÙS\RT̀RMSZXMQPRMXOT̀\Y\̀Z__[M
UTVWTXRTaMRPMP̂XTUbTMOU\PUMRPM\RXM̂T\Q]M̀PbTUTaeMRSTMdPQXRUẀR\PQM�ZQZ]TUMPUM�ÙS\RT̀RMcZ[MUTVWTXRMRPMXTTMXẀSM�PU�M
ZQaM\RMXSZ__M̂TMWQ̀PbTUTaM̂[MRSTMdPQRUZ̀RPUgM�YMXẀSM�PU�M\XM\QMZ̀ P̀UaZQ̀TM�\RSMRSTMdPQRUZ̀RM�P̀WcTQRXeM̀PXRXMPYM
WQ̀PbTU\Q]MZQaMUTO_Z̀TcTQRMXSZ__eM̂[MZOOUPOU\ZRTMdSZQ]TM�UaTUeM̂TMZRMRSTM��QTU�XMT�OTQXTgM�YMXẀSM�PU�M\XMQPRM\QM
Z̀ P̀UaZQ̀TM�\RSMRSTMdPQRUZ̀RM�P̀WcTQRXeMXẀSM̀PXRXMZQaMRSTM̀PXRMPYM̀PUUT̀R\PQMXSZ__M̂TMZRMRSTMdPQRUZ̀RPU�XMT�OTQXTM
WQ_TXXMRSTM̀PQa\R\PQM�ZXM̀ZWXTaM̂[MRSTM��QTUMPUMPQTMPYMRSTMPRSTUMdPQRUZ̀RPUXM\QM�S\̀SMTbTQRMRSTM��QTUMXSZ__M̂TM
UTXOPQX\̂_TMYPUMOZ[cTQRMPYMXẀSM̀PXRXg

GHIoJoHl{~~}z��{yH{�Hw{~�
GHIoJoJIH�}�{~}H{~Hh��}~H������y����Hl{���}��{y
�STM��QTUeMRSUPW]SM\RXM�ÙS\RT̀RMPUMdPQXRUẀR\PQM�ZQZ]TUeMXSZ__MSZbTMRSTMZWRSPU\R[MRPMUT�T̀RM�PU�MOTUYPUcTaM̂[MRSTM
dPQRUZ̀RPUMRSZRMaPTXMQPRM̀PQYPUcMRPMRSTMUTVW\UTcTQRXMPYMRSTM�UZ�\Q]XeM�OT̀\Y\̀ZR\PQXeMPUM̂PRSgM�STMdPQRUZ̀RPUMXSZ__M
OUPcOR_[M̀PUUT̀RM�PU�MUT�T̀RTaM̂[MRSTMdPQXRUẀR\PQM�ZQZ]TUMPUM�ÙS\RT̀RMPUMYZ\_\Q]MRPM̀PQYPUcMRPMRSTMUTVW\UTcTQRXMPYM
RSTMdPQRUZ̀RM�P̀WcTQRXeM�STRSTUMa\X̀PbTUTaM̂TYPUTMPUMZYRTUM�ŴXRZQR\Z_MdPcO_TR\PQMZQaM�STRSTUMPUMQPRMYẐU\̀ZRTaeM
\QXRZ__TaMPUM̀PcO_TRTagMdPXRXMPYM̀PUUT̀R\Q]MXẀSMUT�T̀RTaM�PU�eM\Q̀_Wa\Q]MZaa\R\PQZ_MRTXR\Q]MZQaM\QXOT̀R\PQXeMRSTM̀PXRMPYM
WQ̀PbTU\Q]MZQaMUTO_Z̀TcTQReMZQaM̀PcOTQXZR\PQMYPUMRSTMdPQXRUẀR\PQM�ZQZ]TU�XMZQaM�ÙS\RT̀R�XMXTUb\̀TXMZQaMT�OTQXTXM
cZaTMQT̀TXXZU[MRSTUT̂[eMXSZ__M̂TMZRMRSTMdPQRUZ̀RPU�XMT�OTQXTg

GHIoJoJoHh��}~H������y����Hl{���}��{y
GHIoJoJoJIM�YeM�\RS\QMR�PM[TZUXMZYRTUMRSTMaZRTMPYM�ŴXRZQR\Z_MdPcO_TR\PQMPYMRSTM�PU�MPUMZMaTX\]QZRTaMOPUR\PQMPYMRSTM
�PU�eMPUMRSTMaZRTMPYMZ̀ T̀ORZQ̀TMPYMZMOPUR\PQMPYMRSTM�PU�MRSZRM\XMXŴ�T̀RMRPM̀PUUT̀R\PQMPUM̀PcO_TR\PQMZYRTUMRSTMaZRTMPYM
�ŴXRZQR\Z_MdPcO_TR\PQMPYMRSTM�PU�eM�S\̀STbTUM\XM_ZRTUeMPUMZYRTUMRSTMaZRTMYPUM̀PccTQ̀TcTQRMPYM�ZUUZQR\TXMTXRẐ_\XSTaM
WQaTUM�T̀R\PQM�g�g�eMPUM̂[MRTUcXMPYMZQ[MZOO_\̀Ẑ_TMXOT̀\Z_M�ZUUZQR[MUTVW\UTaM̂[MRSTMdPQRUZ̀RM�P̀WcTQRXeMZQ[MPYMRSTM
�PU�M\XMYPWQaMRPM̂TMQPRM\QMZ̀ P̀UaZQ̀TM�\RSMRSTMUTVW\UTcTQRXMPYMRSTMdPQRUZ̀RM�P̀WcTQRXeMRSTMdPQRUZ̀RPUMXSZ__M̀PUUT̀RM\RM
OUPcOR_[MZYRTUMUT̀T\ORMPYMQPR\̀TMYUPcMRSTM��QTUMRPMaPMXPeMWQ_TXXMRSTM��QTUMSZXMOUTb\PWX_[M]\bTQMRSTMdPQRUZ̀RPUMZM
�U\RRTQMZ̀ T̀ORZQ̀TMPYMXẀSM̀PQa\R\PQgM�STMP̂_\]ZR\PQMXTRMYPURSMSTUTWQaTUMXSZ__MXWUb\bTMZ̀ T̀ORZQ̀TM̂[MRSTM��QTUMPYMRSTM
�PU�MPUMRTUc\QZR\PQMPYMRSTMdPQRUZ̀RgM�STM��QTUMXSZ__M]\bTMXẀSMQPR\̀TMOUPcOR_[MZYRTUMa\X̀PbTU[MPYMRSTM̀PQa\R\PQgM

GHIoJoJoJoM�STMR�P�[TZUMOTU\PaMYPUM̀PUUT̀R\PQMPYMRSTM�PU�MXSZ__M̂TMT�RTQaTaM�\RSMUTXOT̀RMRPMOPUR\PQXMPYM�PU�MY\UXRM
OTUYPUcTaMZYRTUM�ŴXRZQR\Z_MdPcO_TR\PQM̂[MRSTMOTU\PaMPYMR\cTM̂TR�TTQM�ŴXRZQR\Z_MdPcO_TR\PQMZQaMRSTMZ̀RWZ_M
P̀cO_TR\PQMPYMRSZRMOPUR\PQMPYMRSTM�PU�g

GHIoJoJoJLMNOPQM̀PcO_TR\PQMPYMZQ[M�PU�MWQaTUMPUMOWUXWZQRMRPMRS\XM�T̀R\PQM��g�eMRSTMR�P�[TZUMOTU\PaMYPUM̀PUUT̀R\PQMPYM
�PU�M\QM̀PQQT̀R\PQM�\RSMRSTM�PU�MUTVW\U\Q]M̀PUUT̀R\PQMXSZ__M̂TMUTQT�TaMZQaMUT̀PccTQ̀Tg

GHIoJoJoJKM�STMP̂_\]ZR\PQXMXSZ__M̀PbTUMZQ[MUTOZ\UMZQaMUTO_Z̀TcTQRMRPMZQ[MOZURMPYMRSTM�PU�MPUMPRSTUMOUPOTUR[M̀ZWXTaM̂[M
RSTMaTYT̀R\bTM�PU�g

GHIoJoJLM�STMdPQRUZ̀RPUMXSZ__MUTcPbTMYUPcMRSTMX\RTMOPUR\PQXMPYMRSTM�PU�MRSZRMZUTMQPRM\QMZ̀ P̀UaZQ̀TM�\RSMRSTM
UTVW\UTcTQRXMPYMRSTMdPQRUZ̀RM�P̀WcTQRXMZQaMZUTMQT\RSTUM̀PUUT̀RTaM̂[MRSTMdPQRUZ̀RPUMQPUMZ̀ T̀ORTaM̂[MRSTM��QTUg

GHIoJoJLJIM�YMRSTMdPQRUZ̀RPUMYZ\_XMRPM̀PccTQ̀TMRPM̀PUUT̀ReMUTOZ\UMZQaMcZ�TM]PPaMZQ[MaTYT̀RXM\QM\RXM�PU�M�\RS\QMZM
UTZXPQẐ_TMR\cTeMQPRMRPMT�̀TTaMRTQM��� MaZ[XMYUPcMRSTMaZRTMRSTMdPQRUZ̀RPUMUT̀T\bTaM�U\RRTQMQPR\̀TMYUPcMRSTM��QTUMOTUM
�T̀R\PQM��g�g�g�eMRSTM��QTUMcZ[M̀PUUT̀RM\RM\QMZ̀ P̀UaZQ̀TM�\RSM�T̀R\PQM�g¡MZQaMRSTMdPQRUZ̀RPUMXSZ__eMWOPQMaTcZQaeMOZ[M
RPMRSTM��QTUMZ__MZcPWQRXM�S\̀SM\RMT�OTQaXMYPUMXẀSM̀PUUT̀R\bTM�PU�gM
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GHIJKJKLMNOPMQRSTUVWTRUMXOVYYMZPVUMTOPMWRXTMR[MWRUUPWT\S]M̂PXTUR_P̂MRUM̂V̀V]P̂MWRSXTUaWT\RSMR[MTOPMbcSPUdMeaYT\fYPM
gU\̀PMQRSTUVWTRUXMRUMhPfVUVTPMQRSTUVWTRUXdMcOPTOPUMWR̀ fYPTP̂MRUMfVUT\VYY_MWR̀ fYPTP̂dMWVaXP̂MZ_MTOPMQRSTUVWTRUiXM
WRUUPWT\RSMRUMUP̀RjVYMR[MkRUlMTOVTM\XMSRTM\SMVWWRÛVSWPMc\TOMTOPMUPma\UP̀PSTXMR[MTOPMQRSTUVWTMnRWà PSTXoMNOPM
QRSTUVWTRUMXOVYYMVYXRMUPfYVWPMRUMUPfV\UMTRMXVT\X[VWT\RSMR[MbcSPUMVS_MVŜMVYYM̂V̀V]PM̂RSPMTRMTOPMZa\Ŷ\S]MRUM\TXMWRSTPSTXM
\SMWRSXPmaPSWPMR[McRUlMfPU[RÙP̂M\SM[aY[\YY\S]MVS_MVffY\WVZYPMcVUUVST_oMNO\XMWYVaXPM\XM]PSPUVYM\SMSVTaUPMVŜMc\YYMSRTM
RfPUVTPMTRMcV\jPMXT\faYVT\RSXMR[MRTOPUMWYVaXPXMTOVTMXfPW\[_McVUUVST_MfPU\R̂XM\SMPpWPXXMR[MTcRMqrsM_PVUXo

GHIJKJKtMuRTO\S]MWRSTV\SP̂M\SMTO\XMhPWT\RSMvrorMXOVYYMZPMWRSXTUaP̂MTRMPXTVZY\XOMVMfPU\R̂MR[MY\̀\TVT\RSMc\TOMUPXfPWTMTRM
RTOPUMRZY\]VT\RSXMTOPMQRSTUVWTRUMOVXMaŜPUMTOPMQRSTUVWTMnRWà PSTXoMwXTVZY\XÒ PSTMR[MTOPMTcRx_PVUMfPU\R̂M[RUM
WRUUPWT\RSMR[MkRUlMVXM̂PXWU\ZP̂M\SMhPWT\RSMvrororMUPYVTPXMRSY_MTRMTOPMXfPW\[\WMRZY\]VT\RSMR[MTOPMQRSTUVWTRUMTRMWRUUPWTMTOPM
kRUldMVŜMOVXMSRMUPYVT\RSXO\fMTRMTOPMT\̀PMc\TO\SMcO\WOMTOPMRZY\]VT\RSMTRMWR̀ fY_Mc\TOMTOPMQRSTUVWTMnRWà PSTXM̀V_MZPM
XRa]OTMTRMZPMPS[RUWP̂dMSRUMTRMTOPMT\̀PMc\TO\SMcO\WOMfURWPP̂\S]XM̀V_MZPMWR̀ P̀SWP̂MTRMPXTVZY\XOMTOPMQRSTUVWTRUiXM
Y\VZ\Y\T_Mc\TOMUPXfPWTMTRMTOPMQRSTUVWTRUiXMRZY\]VT\RSXMRTOPUMTOVSMXfPW\[\WVYY_MTRMWRUUPWTMTOPMkRUlo

GHIJKyHz{{|}~��{|H��H���{���������H����
�[MTOPMbcSPUMfUP[PUXMTRMVWWPfTMkRUlMTOVTM\XMSRTM\SMVWWRÛVSWPMc\TOMTOPMUPma\UP̀PSTXMR[MTOPMQRSTUVWTMnRWà PSTXdMTOPM
bcSPUM̀V_M̂RMXRM\SXTPV̂MR[MUPma\U\S]M\TXMUP̀RjVYMVŜMWRUUPWT\RSdM\SMcO\WOMWVXPMTOPMQRSTUVWTMhà Mc\YYMZPMUP̂aWP̂MVXM
P̂TPÙ\SP̂MZ_MTOPMbcSPUdMc\TOMTOPMV̂j\WPMR[MTOPMQRSXTUaWT\RSMeVSV]PUMVŜM�UWO\TPWToMhaWOMV̂�aXT̀PSTMXOVYYMZPM
P[[PWTP̂McOPTOPUMRUMSRTM[\SVYMfV_̀ PSTMOVXMZPPSM̀V̂PoM�RUMTO\XMhPWT\RSMTRMVffY_dMTOPMbcSPUM̀aXTMVWWPfTM
SRSxWRS[RÙ\S]MkRUlM\SMcU\T\S]MXfPW\[_\S]MTOPMSRSxWRS[RÙ\S]MkRUlMZP\S]MVWWPfTP̂oMuRTc\TOXTVŜ\S]MVS_M
VWWPfTVSWPMZ_MTOPMbcSPUdM\[MTOPMbcSPUM̂\XWRjPUXMSRSxWRS[RÙ\S]MkRUlMTOVTMTOPMbcSPUMOVXMSRTMPpfUPXXY_MVWWPfTP̂M\SM
cU\T\S]dMTOPMbcSPUM̀V_M̂P̀VŜMTOVTMTOPMQRSTUVWTRUMWRUUPWTMXaWOMkRUlMVXMfPUMTOPMfURj\X\RSXMR[M�UT\WYPMvrMOPUPR[o

z������HIyHHH�������z�����H����������
GHIyKIH���|�����H���
NOPMQRSTUVWTMXOVYYMZPM]RjPUSP̂MZ_MTOPMYVcMR[MTOPMhTVTPMR[MuPcM�RUldMVŜMTOPMfVUT\PXMPpfUPXXY_MV]UPPMTOVTMVS_MWYV\̀dM
\̂XfaTPdMRUMRTOPUMWRSTURjPUX_MR[MVS_MSVTaUPMVU\X\S]MRaTMR[MTOPMQRSTUVWTMRUMfPU[RÙVSWPMR[MTOPMkRUlMXOVYYMZPMWR̀ P̀SWP̂M
VŜM̀V\STV\SP̂M\SMuPcM�RUlMhTVTPMhafUP̀PMQRaUTdM�RWlYVŜMQRaST_o

GHIyKIKJHNOPMQRSTUVWTRUMXOVYYMVTMVYYMT\̀PXMRZXPUjPMVŜMWR̀ fY_Mc\TOMVYYM[P̂PUVYdMXTVTPMVŜMYRWVYMYVcXMVŜMVYYMYVcXdM
RÛ\SVSWPXMVŜMUP]aYVT\RSXMR[MTOPMbcSPUdM\SMVS_M̀VSSPUMV[[PWT\S]MTOPMkRUlMVŜMVYYMXaWOMRÛPUXM̂PWUPP̂MVXMPp\XTMVTM
fUPXPSTMVŜMTORXPMcO\WOM̀V_MZPMPSVWTP̂MYVTPUdMZ_MZR̂\PXMRUMTU\ZaSVYXMOVj\S]M�aU\X̂\WT\RSMRUMVaTORU\T_MRjPUMTOPMkRUldM
VŜMTOPMQRSTUVWTRUMXOVYYM̂P[PŜdM\ŜP̀S\[_MVŜMXVjPMOVÙYPXXMTOPMbcSPUMVŜM\TXM�RVÛMR[MŵaWVT\RSdMR[[\WPUXdMV]PSTXdM
RUMXPUjVSTXMV]V\SXTMVS_MWYV\̀MRUMY\VZ\Y\T_MVU\X\S]M[UR̀ dMRUMZVXP̂MRSdMVMj\RYVT\RSMR[MVS_MXaWOMYVcdMRÛ\SVSWPXdMUP]aYVT\RSdM
RÛPUMRUM̂PWUPPdMcOPTOPUMZ_MO\̀XPY[MRUMZ_MO\XMP̀fYR_PPMRUMV]PSTXoM \XTRU\WVYMYVWlMR[MPS[RUWP̀PSTMR[MVS_MYVcdMYRWVYMRUM
RTOPUc\XPdMXOVYYMSRTMWRSXT\TaTPMVMcV\jPUMR[MQRSTUVWTRUiXMUPXfRSX\Z\Y\T_M[RUMWR̀ fY\VSWPMc\TOMXaWOMYVcM\SMVM̀VSSPUM
WRSX\XTPSTMc\TOMTOPM�]UPP̀PSTMaSYPXXMVŜMaST\YMTOPMQRSTUVWTRUMOVXMUPWP\jP̂McU\TTPSMWRSXPSTM[RUMTOPMcV\jPUMR[MXaWOM
WR̀ fY\VSWPM[UR̀ MTOPMbcSPUMVŜMTOPMV]PSW_MUPXfRSX\ZYPM[RUMTOPMPS[RUWP̀PSTMR[MXaWOMYVco

GHIyKJH�¡{{|¢¢��¢H��£Hz¢¢���¢
GHIyKJKIMNOPMbcSPUMVŜMQRSTUVWTRUMUPXfPWT\jPY_MZ\ŜMTOP̀XPYjPXdMTOP\UMfVUTSPUXdMXaWWPXXRUXdMVXX\]SXdMVŜMYP]VYM
UPfUPXPSTVT\jPXMTRMWRjPSVSTXdMV]UPP̀PSTXdMVŜMRZY\]VT\RSXMWRSTV\SP̂M\SMTOPMQRSTUVWTMnRWà PSTXoMwpWPfTMVXMfURj\̂P̂M\SM
hPWT\RSMv¤orordMSP\TOPUMfVUT_MTRMTOPMQRSTUVWTMXOVYYMVXX\]SMTOPMQRSTUVWTMVXMVMcORYPMc\TORaTMcU\TTPSMWRSXPSTMR[MTOPMRTOPUoM
�[MP\TOPUMfVUT_MVTTP̀fTXMTRM̀VlPMVSMVXX\]S̀ PSTMc\TORaTMXaWOMWRSXPSTdMTOVTMfVUT_MXOVYYMSPjPUTOPYPXXMUP̀V\SMYP]VYY_M
UPXfRSX\ZYPM[RUMVYYMRZY\]VT\RSXMaŜPUMTOPMQRSTUVWTo

GHIyKJKJMNOPMbcSPUM̀V_dMc\TORaTMWRSXPSTMR[MTOPMQRSTUVWTRUdMVXX\]SMTOPMQRSTUVWTMTRMVMYPŜPUMfURj\̂\S]MWRSXTUaWT\RSM
[\SVSW\S]M[RUMTOPMgUR�PWTdM\[MTOPMYPŜPUMVXXà PXMTOPMbcSPUiXMU\]OTXMVŜMRZY\]VT\RSXMaŜPUMTOPMQRSTUVWTMnRWà PSTXoMNOPM
QRSTUVWTRUMXOVYYMPpPWaTPMVYYMWRSXPSTXMUPVXRSVZY_MUPma\UP̂MTRM[VW\Y\TVTPMTOPMVXX\]S̀ PSTo

GHIyKyH���¥~¢H��£H�|�|£�|¢
GHIyKyKIMnaT\PXMVŜMRZY\]VT\RSXM\̀fRXP̂MZ_MTOPMQRSTUVWTMnRWà PSTXMVŜMU\]OTXMVŜMUP̀ P̂\PXMVjV\YVZYPMTOPUPaŜPUM
XOVYYMZPM\SMV̂ \̂T\RSMTRMVŜMSRTMVMY\̀\TVT\RSMR[M̂aT\PXdMRZY\]VT\RSXdMU\]OTXdMVŜMUP̀ P̂\PXMRTOPUc\XPM\̀fRXP̂MRUMVjV\YVZYPM
Z_MYVco

GHIyKyKJMuP\TOPUMTOPMVWWPfTVSWPMR[MVYYMRUMVS_MfVUTMR[MTOPMcRUlMWRjPUP̂MZ_MTOPMQRSTUVWT¦MSRUMVS_MfV_̀ PSTMTOPUP[RUP¦MSRUM
VS_MRÛPUMRUMVffY\WVT\RSM[RUMfV_̀ PSTM\XXaP̂MaŜPUMTOPMQRSTUVWTMRUMRTOPUc\XPM\XXaP̂MZ_MTOPMbcSPUdM�UWO\TPWTdM
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GHIJKLMNKOHIPQRIRSTLUPHLPRIVPWHRLXPYTYWTLUPHZZONTLUPRSTIKPHLPTY[\HVTTPHZPK]TP̂_ITL̀PIHLPRIVP[TLYOJJOHIPHLP
XOLTNKOHIPKHPNHIKOIMTP_OK]PK]TP[TLZHLYRINTPHZPK]TPGHIKLRNKPWTZHLTPHLPRZKTLPOKJPJ[TNOZOTXPNHY[\TKOHIPXRKT̀PIHLPRIVP
[TLZHLYRINTPWVPK]TP̂_ITLPHZPRIVPHZPK]TPGHIKLRNKHLaJPXMKOTJPHLPHW\OSRKOHIJ̀PIHLPRIVPROXP\TIKPKHPK]TPGHIKLRNKHLPWVPK]TP
_̂ITLPOIPOKJP[TLZHLYRINTPHZPJMN]PXMKOTJPHLPHW\OSRKOHIJ̀PIHLPRIVPXT\RVPHLPHYOJJOHIPWVPK]TP̂_ITLPKHPTbTLNOJTPRIVPLOS]KP
HLPLTYTXVPRNNLMOISPKHPOKPMIXTLPK]TPKTLYJPHZPK]TPGHIKLRNKPHLPTbOJKOISPRKP\R_PHLPOIPTcMOKVPHLPWVPJKRKMKTPHLPHK]TL_OJT̀PIHLP
RIVPHK]TLPK]OISPXHITPHLPHYOKKTXPKHPWTPXHITPWVPK]TP̂_ITLUPOKJPNHYYOJJOHITLJUPHZZONTLJUPRSTIKJPHLPTY[\HVTTJ̀PJ]R\\PWTP
XTTYTXPKHPWTPRPLT\TRJTPKHPK]TPGHIKLRNKHLPHLPOKJPJMLTKOTJPZLHYPRIVPHW\OSRKOHIJUP\ORWO\OKOTJPHLPMIXTLKRdOISJPOIPNHIITNKOHIP
_OK]PK]TPGHIKLRNKPHLPK]TP[TLZHLYRINTPWHIXPHLPRP_ROeTLPHZPRIVP[LHeOJOHIPHZPK]TPGHIKLRNKPHLPHZPRIVPLOS]KJPHLPLTYTXOTJPKHP
_]ON]PK]TP̂_ITLPYRVPWTPTIKOK\TXPWTNRMJTPHZPRIVPWLTRN]PK]TLTHZUPTbNT[KOISPHI\VPRP_LOKKTIPOIJKLMYTIKPTb[LTJJ\VP
[LHeOXOISPZHLPJMN]PLT\TRJTPHLP_ROeTLfPgHPNRINT\\RKOHIUPLTJNOJJOHIPHLPRIIM\YTIKP]TLTHZUPOIP_]H\TPHLPRJPKHPRIVP[RLKPHZPK]TP
GHIKLRNKUPWTNRMJTPHZPRIVPWLTRN]P]TLTHZUPJ]R\\PWTPXTTYTXPRP_ROeTLPHZPRIVPYHITVPXRYRSTJPKHP_]ON]PK]TP̂_ITLPYRVPWTP
TIKOK\TXPWTNRMJTPHZPJMN]PWLTRN]fPgHP_ROeTLPWVPK]TP̂_ITLPHZPRIVPWLTRN]PHZPK]TPGHIKLRNKPJ]R\\PWTPXTTYTXPKHPWTPRP_ROeTLP
HZPRIVPHK]TLPHLPRIVPJMWJTcMTIKPWLTRN]f

hijklklkPm]TPLOS]KJPJKRKTXPOIPK]TJTPnTITLR\PGHIXOKOHIJPRIXPK]TPGHIKLRNKPoHNMYTIKJPRLTPNMYM\RKOeTPRIXPIHKPOIP
\OYOKRKOHIPHZPRIVPLOS]KJPHZPK]TP̂_ITLPRKP\R_PHLPOIPTcMOKVf

hijklklpPm]TP̂_ITLPJ]R\\PIHKPWTPLTJ[HIJOW\TPZHLPXRYRSTJPHLPZHLP\HJJPHZPRIKONO[RKTXP[LHZOKJPHIPqHLdPIHKP[TLZHLYTXPHIP
RNNHMIKPHZPRIVPKTLYOIRKOHIPHZPK]TPGHIKLRNKHLPWVPK]TP̂_ITLPHLPWVPeOLKMTPHZPK]TP̂_ITLaJPTbTLNOJTPHZPOKJPLOS]KPKHPKRdTPHeTLP
K]TPGHIKLRNKHLaJPqHLdf

hijklklrPm]TP̂_ITLPJ]R\\PIHKPWTP\ORW\TPKHPK]TPGHIKLRNKHLPZHLP[MIOKOeTPXRYRSTJPHIPRNNHMIKPHZPOKJPKTLYOIRKOHIPHZPK]TP
GHIKLRNKHLPHLPRIVPHK]TLPR\\TSTXPWLTRN]PHZPK]TPsSLTTYTIKPRIXPK]TPGHIKLRNKHLP]TLTWVPTb[LTJJ\VP_ROeTJPOKJPLOS]KPKHPN\ROYP
JMN]PXRYRSTJPRSROIJKPK]TP̂_ITLf

hijklkltPm]TPGHIKLRNKHLP]TLTWVPTb[LTJJ\VP_ROeTJPRIVPLOS]KJPOKPYRVP]ReTPOIP\R_PHLPOIPTcMOKVPKHP\HJKPWHIXOISPNR[RNOKVPRJP
RPLTJM\KPHZPRIVPHZPK]TPRNKOHIJPHZPK]TP̂_ITLUPK]TPsLN]OKTNKPHLPK]TPGHIJKLMNKOHIPQRIRSTLPKRdTIPOIPNHIITNKOHIP_OK]PK]TP
GHIKLRNKHLaJPqHLdPHIPK]TPuLHvTNKf

hijklklwPm]TPGHIKLRNKHLPRSLTTJPK]RKPOKP_ROeTJPK]TPXTZTIJTPHZP[LOeOKVPHZPNHIKLRNKPRJPWTK_TTIPOKJT\ZPRIXPTRN]PHK]TLPuLOYTP
GHIKLRNKHLfPxIPK]TPTeTIKPK]RKPRIPRNKPHLPHYOJJOHIPWVPRPuLOYTPGHIKLRNKHLPHLPOKJPyMWNHIKLRNKHLJPHZPRIVPKOTLPNRMJTJPOY[RNKUP
XRYRSTPHLP\HJJPOIPRIVPZHLYPKHPK]TPGHIKLRNKHLUPK]TIPK]TPuLOYTPGHIKLRNKHLPLTJ[HIJOW\TPOIP_]H\TPHLPOIP[RLKPZHLPJMN]P
OY[RNKUPXRYRSTPHLP\HJJPRSLTTJPOKPOJPXOLTNK\VPLTJ[HIJOW\TPRIXP\ORW\TPKHPK]TPGHIKLRNKHLfPm]TPGHIKLRNKHLPRNdIH_\TXSTJPRIXP
RSLTTJPK]RKPK]OJP_ROeTLPHZPK]TPXTZTIJTPHLP[LOeOKVPHZPNHIKLRNKP[TLYOKJPRIXPLTcMOLTJPOKPKHPNHYYTINTPRIPRNKOHIPHLPJMOKP
XOLTNK\VPRSROIJKPK]TPLTJ[HIJOW\TPuLOYTPGHIKLRNKHLfPm]TP̂_ITLUPsLN]OKTNKPRIXPK]TPGHIJKLMNKOHIPQRIRSTLPJ]R\\PIHKPWTP
[RLKOTJPKHPJMN]PJMOKfPm]TPGHIKLRNKHLP_ROeTJPRIXPLT\OIcMOJ]TJPRIVPLOS]KPRIXPN\ROYPRJPRSROIJKPK]TP̂_ITLUPKHPK]TPTbKTIKP
JMN]PN\ROYPOJPNRMJTXUPHLPNHIKLOWMKTXPKHUPWVPRPuLOYTPGHIKLRNKHLPHLPOKJPyMWNHIKLRNKHLJPHZPRIVPKOTLf

hijklpiz{|}|i~��i��|�{�}���|
hijklpljPmTJKJUPOIJ[TNKOHIJPRIXPR[[LHeR\JPHZP[HLKOHIJPHZPK]TPqHLdPJ]R\\PWTPYRXTPRJPLTcMOLTXPWVPK]TPGHIKLRNKP
oHNMYTIKJPRIXPWVPR[[\ONRW\TP\R_JUPJKRKMKTJUPHLXOIRINTJUPNHXTJUPLM\TJPRIXPLTSM\RKOHIJPHLP\R_ZM\PHLXTLJPHZP[MW\ONP
RMK]HLOKOTJfPmTJKJUPOIJ[TNKOHIJPRIXPR[[LHeR\JPHZP[HLKOHIJPHZPK]TPGHIKLRNKHLaJPqHLdPLTcMOLTXPWVPK]TPoLR_OISJPHLP
y[TNOZONRKOHIJPJ]R\\PWTPYRXTPRKPRIPR[[LH[LORKTPKOYTfP�I\TJJPHK]TL_OJTP[LHeOXTXUPK]TPGHIKLRNKHLPJ]R\\PRLLRISTPZHLPJMN]P
KTJKJUPOIJ[TNKOHIJPRIXPR[[LHeR\JP_OK]PRIPOIXT[TIXTIKPKTJKOISP\RWHLRKHLVPHLPTIKOKVPRNNT[KRW\TPKHPK]TP̂_ITLUPHLP_OK]PK]TP
R[[LH[LORKTP[MW\ONPRMK]HLOKVUPRIXPJ]R\\PWTRLPR\\PLT\RKTXPNHJKJPHZPKTJKJUPOIJ[TNKOHIJPRIXPR[[LHeR\JfPm]TPGHIKLRNKHLPJ]R\\P
SOeTPK]TPGHIJKLMNKOHIPQRIRSTLPRIXPsLN]OKTNKPKOYT\VPIHKONTPHZP_]TIPRIXP_]TLTPKTJKJPRIXPOIJ[TNKOHIJPRLTPKHPWTPYRXTPJHP
K]RKPK]TPGHIJKLMNKOHIPQRIRSTLPRIXPsLN]OKTNKPYRVPWTP[LTJTIKPZHLPJMN]P[LHNTXMLTJfPm]TP̂_ITLPJ]R\\PWTRLPNHJKJPHZP���P
KTJKJUPOIJ[TNKOHIJPHLPR[[LHeR\JPK]RKPXHPIHKPWTNHYTPLTcMOLTYTIKJPMIKO\PRZKTLPWOXJPRLTPLTNTOeTXPHLPITSHKORKOHIJPNHIN\MXTXUP
RIXP���PKTJKJUPOIJ[TNKOHIJPHLPR[[LHeR\JP_]TLTPWMO\XOISPNHXTJPHLPR[[\ONRW\TP\R_JPHLPLTSM\RKOHIJP[LH]OWOKPK]TP̂_ITLPZLHYP
XT\TSRKOISPK]TOLPNHJKPKHPK]TPGHIKLRNKHLf

hijklpl�PxZPK]TPGHIJKLMNKOHIPQRIRSTLUPsLN]OKTNKUP̂_ITLPHLP[MW\ONPRMK]HLOKOTJP]ReOISPvMLOJXONKOHIPXTKTLYOITPK]RKP
[HLKOHIJPHZPK]TPqHLdPLTcMOLTPRXXOKOHIR\PKTJKOISUPOIJ[TNKOHIPHLPR[[LHeR\PIHKPOIN\MXTXPMIXTLPyTNKOHIP��f�f�UPK]TP
GHIJKLMNKOHIPQRIRSTLPHLPsLN]OKTNKPJ]R\\UPM[HIP_LOKKTIPRMK]HLO�RKOHIPZLHYPK]TP̂_ITLUPOIJKLMNKPK]TPGHIKLRNKHLPKHP
RLLRISTPZHLPJMN]PRXXOKOHIR\PKTJKOISUPOIJ[TNKOHIPHLPR[[LHeR\PWVPRIPTIKOKVPRNNT[KRW\TPKHPK]TP̂_ITLUPRIXPK]TPGHIKLRNKHLP
J]R\\PSOeTPKOYT\VPIHKONTPKHPK]TPGHIJKLMNKOHIPQRIRSTLPRIXPsLN]OKTNKPHZP_]TIPRIXP_]TLTPKTJKJPRIXPOIJ[TNKOHIJPRLTPKHPWTP
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GHIJKLMKNOHNKNOJKPMQLNRSTNUMQKVHQHWJRKHQIKXRTOUNJTNKGHYKZJK[RJLJQNK\MRKLSTOK[RMTJISRJL]K̂STOKTMLNL_KJ̀TJ[NKHLK
[RMaUIJIKUQK̂JTNUMQKbc]d]c_KLOHeeKZJKHNKNOJKfgQJRhLKJ̀[JQLJ]

ijklmnmlKo\KLSTOK[RMTJISRJLK\MRKNJLNUQW_KUQL[JTNUMQKMRKH[[RMaHeKSQIJRK̂JTNUMQLKbc]d]bKHQIKbc]d]pKRJaJHeK\HUeSRJKM\KNOJK
[MRNUMQLKM\KNOJKqMRrKNMKTMG[eYKgUNOKRJsSURJGJQNLKJLNHZeULOJIKZYKNOJKPMQNRHTNKtMTSGJQNL_KHeeKTMLNLKGHIJKQJTJLLHRYKZYK
LSTOK\HUeSRJKUQTeSIUQWKNOMLJKM\KRJ[JHNJIK[RMTJISRJLKHQIKTMG[JQLHNUMQK\MRKNOJKPMQLNRSTNUMQKVHQHWJRhLKHQIKXRTOUNJTNhLK
LJRaUTJLKHQIKJ̀[JQLJLKLOHeeKZJKHNKNOJKPMQNRHTNMRhLKJ̀[JQLJ_KUQTeSIUQWKNOJKTMLNKM\KRJNJLNUQWK\MRKaJRU\UTHNUMQKM\K
TMG[eUHQTJKU\KQJTJLLHRYKSQNUeKNOJKXRTOUNJTNKTJRNU\UJLKNOHNKNOJKqMRrKUQKsSJLNUMQKIMJLKTMG[eYKgUNOKNOJKRJsSURJGJQNLKM\K
NOJKPMQNRHTNKtMTSGJQNL_KHQIKQMQJKM\KLSTOKTMLNLKLOHeeKZJKUQTeSIJIKUQKTMG[SNUQWKNOJKPMQNRHTNK̂SG]

ijklmnmnKuJsSURJIKTJRNU\UTHNJLKM\KNJLNUQW_KUQL[JTNUMQKMRKH[[RMaHeKLOHee_KSQeJLLKMNOJRgULJKRJsSURJIKZYKNOJKPMQNRHTNK
tMTSGJQNL_KZJKLJTSRJIKZYKNOJKPMQNRHTNMRKHQIK[RMG[NeYKIJeUaJRJIKNMKNOJKPMQLNRSTNUMQKVHQHWJRK\MRKNRHQLGUNNHeKNMKNOJK
XRTOUNJTN]

ijklmnmvKo\KNOJKPMQLNRSTNUMQKVHQHWJRKMRKXRTOUNJTNKULKNMKMZLJRaJKNJLNL_KUQL[JTNUMQL_KMRKH[[RMaHeLKRJsSURJIKZYKNOJK
PMQNRHTNKtMTSGJQNL_KNOJKPMQLNRSTNUMQKVHQHWJRKMRKXRTOUNJTNKgUeeKIMKLMK[RMG[NeYKHQI_KgOJRJK[RHTNUTHZeJ_KHNKNOJKQMRGHeK
[eHTJKM\KNJLNUQW]

ijklmnmwKxJLNLKMRKUQL[JTNUMQLKTMQISTNJIK[SRLSHQNKNMKNOJKPMQNRHTNKtMTSGJQNLKLOHeeKZJKGHIJK[RMG[NeYKNMKHaMUIK
SQRJHLMQHZeJKIJeHYKUQKNOJKqMRr]

ijklmnmyKXQYKGHNJRUHeKNMKZJK\SRQULOJIKLOHeeKZJKLSZzJTNKNMKUQL[JTNUMQLKHQIKNJLNLKUQKNOJKLOM[KHQIK\UJeIKZYKNOJKXRTOUNJTN]K
ÔM[KUQL[JTNUMQKLOHeeKQMNKRJeUJaJKNOJKPMQNRHTNMRKM\KNOJKRJL[MQLUZUeUNYKNMK\SRQULOKLHNUL\HTNMRYKGHNJRUHeLKHQIKNOJKRUWONKULK
RJLJRaJIKNMKRJzJTNKHQYKGHNJRUHeKHNKHQYKNUGJKZJ\MRJK\UQHeKHTTJ[NHQTJKM\KNOJKqMRr_KgOJQKUQKNOJKM[UQUMQKM\KNOJKXRTOUNJTNK
NOJKGHNJRUHeLKHQI{MRKgMRrGHQLOU[KIMKQMNKTMQ\MRGKNMKNOJK̂[JTU\UTHNUMQKRJsSURJGJQNL]

ijklmvj|}~����~
�HYGJQNLKISJKHQIKSQ[HUIKSQIJRKNOJKPMQNRHTNKtMTSGJQNLKLOHeeKZJHRKUQNJRJLNK\RMGKNOJKIHNJK[HYGJQNKULKISJKHNKNOJKeJWHeK
RHNJKHLKRJsSURJIKUQK�JQJRHeKVSQUTU[HeK�HgK̂JTNUMQKb���Z]

ijklmwj����j����~�j�}j������
ijklmwmk��MKHTNUMQKMRK[RMTJJIUQWKLOHeeKeUJKMRKZJKGHUQNHUQJIKZYKNOJKPMQNRHTNMR_KQMRKHQYMQJKTeHUGUQWKSQIJRKMRKNORMSWOK
NOJKPMQNRHTNMR_KHWHUQLNKNOJKfgQJRKS[MQKHQYKTeHUGKHRULUQWKMSNKM\KMRKZHLJIKMQKNOJKXWRJJGJQNKMRKNOJKPMQNRHTNKtMTSGJQNLK
MRKZYKRJHLMQKM\KHQYKHTNKMRKMGULLUMQKMRKRJsSURJGJQNLKRJeHNUQWKNMKNOJKWUaUQWKM\KQMNUTJLKHQIKUQ\MRGHNUMQ_KSQeJLLKLSTOK
HTNUMQKMRK[RMTJJIUQWKLOHeeKZJKTMGGJQTJIKgUNOUQKMQJK�b�KYJHRKH\NJRKLSZGULLUMQKNMKNOJKfgQJRKM\KNOJK\UQHeKX[[eUTHNUMQK
\MRK�HYGJQN]KXLKNMKHKTeHUGKZHLJIKS[MQKGMQJYKRJsSURJIKNMKZJKRJNHUQJIK\MRKHQYK[JRUMIKH\NJRKNOJKIHNJKM\KNOJK\UQHeK
X[[eUTHNUMQK\MRK�HYGJQN_KLSTOKHTNUMQKGSLNKZJKTMGGJQTJIKgUNOUQKLÙK���KGMQNOLKH\NJRKLSTOKGMQJYKZJTMGJLKISJKHQIK
[HYHZeJKSQIJRKNOJKNJRGLKM\KNOJKPMQNRHTN]K�MNgUNOLNHQIUQW_KU\KNOJKPMQNRHTNKULKNJRGUQHNJIKZYKNOJKfgQJR_KLSTOKHTNUMQKZYK
NOJKPMQNRHTNMRKGSLNKZJKTMGGJQTJIKgUNOUQKLÙK���KGMQNOLKH\NJRKNOJKIHNJKM\KLSTOKNJRGUQHNUMQ]KxOJKPMQNRHTNMRhLK
HTTJ[NHQTJKM\K\UQHeK[HYGJQNKLOHeeKTMQLNUNSNJKHKRJeJHLJKM\KHeeKTeHUGLKHWHUQLNKNOJKfgQJR]KxOULK[RMaULUMQKLOHeeKQMNKRJeUJaJK
NOJKPMQNRHTNMRKM\KNOJKMZeUWHNUMQKNMKTMG[eYKgUNOKNOJK[RMaULUMQLKM\KNOJKeHgKRJeHNUQWKNMKQMNUTJLKM\KTeHUG]

ijklmwm�KXTNLKMRK\HUeSRJLKNMKHTNKMTTSRRUQWKISRUQWKNOJKTMQLNRSTNUMQKM\KNOJK�RMzJTNKMRK\MeeMgUQWKNOJKULLSHQTJKM\KNOJK\UQHeK
TJRNU\UTHNJK\MRK[HYGJQN_KgOUTOKWUaJKRULJKNMKHKTHSLJKM\KHTNUMQKLOHeeKZJKIJJGJIKNMKOHaJKHTTRSJIKUQKHQYKHQIKHeeKJaJQNLKQMNK
eHNJRKNOHQKNOJKIHNJKM\KHQYKHTNKMRK\HUeSRJKNMKHTNKZYKNOJKPMQNRHTNMRK[SRLSHQNKNMKHQYKgHRRHQNYK[RMaUIJIKSQIJRK̂JTNUMQKc]�_K
NOJKIHNJKM\KHQYKTMRRJTNUMQKM\KNOJKqMRrKMRK\HUeSRJKNMKTMRRJTNKNOJKqMRrKZYKNOJKPMQNRHTNMRKSQIJRK̂JTNUMQKbp]p_KMRKNOJKIHNJK
M\KHTNSHeKTMGGULLUMQKM\KHQYKMNOJRKHTNKMRK\HUeSRJKNMK[JR\MRGKHQYKISNYKMRKMZeUWHNUMQKZYKNOJKPMQNRHTNMR_KgOUTOJaJRKMTTSRLK
eHLN]

ijklmyj��j����j������j��j��}�~���~���j���}���
xOJK[RMaULUMQLKM\KNOJKPMQNRHTNKtMTSGJQNLKLOHeeKQMNKZJKTOHQWJI_KHGJQIJI_KgHUaJI_KMRKMNOJRgULJKGMIU\UJIKUQKHQYK
RJL[JTNKJ̀TJ[NKZYKHKgRUNUQWKLUWQJIKZYKNOJKfgQJR]K�MK[JRLMQKULKHSNOMRU�JIKMQKZJOHe\KM\KNOJKfgQJRKNMKMRHeeYKTOHQWJ_K
HGJQI_KgHUaJ_KMRKMNOJRgULJKGMIU\YKNOJKNJRGLKM\KNOJKPMQNRHTNKtMTSGJQNLKMRKHQYKM\KNOJKPMQNRHTNMRhLKISNUJLKMRK
MZeUWHNUMQLKSQIJRKMRKHRULUQWKMSNKM\KNOJKPMQNRHTNKtMTSGJQNL]KXQYKTOHQWJ_KgHUaJR_KH[[RMaHe_KMRKTMQLJQNKWRHQNJIKNMKNOJK
PMQNRHTNMRKLOHeeKZJKeUGUNJIKNMKNOJKL[JTU\UTKGHNNJRLKLNHNJIKUQKNOJKgRUNUQWKLUWQJIKZYKNOJKfgQJR_KHQIKLOHeeKQMNKRJeUJaJKNOJK
PMQNRHTNMRKM\KHQYKMNOJRKM\KNOJKISNUJLKHQIKMZeUWHNUMQLKSQIJRKNOJKPMQNRHTNKtMTSGJQNL]K�MK�TMQLNRSTNUaJ�KTOHQWJLKLOHeeK
ZJKHeeMgJI]
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GHIJKLHMNOPQRSHTRUVWXPYUHZPRYS
[\]̂_̀abcdeb̀ĉf\dgĝhc̀ijk]̂b̀̂b\]̂lma]ĉèhj]f̂̀n̂dgĝàbje]f̂̀n̂daôboh]̂c]pdckjap̂gj]af̂c]e]ji]k̂nc̀q̂
rstèabcdeb̀cfûrstvfstèabcdeb̀cfû̀ĉfshhgj]cf̂b̀̂b\]̂_̀abcdeb̀cw

GHIJKxHyVURSHTVORS
[\]̂_̀abcdeb̀ĉf\dggûdak̂edsf]̂jbf̂rstèabcdeb̀cf̂b̀ûèqhgômjb\̂hc]idjgjap̂mdp]̂cdb]̂k]b]cqjadbj̀af̂df̂jffs]k̂tô
b\]̂rbdb]̂̀ n̂z]m̂{̀c|̂}]hdcbq]ab̂̀n̂~dt̀ĉǹĉb\]̂g̀edbj̀âdak̂kscdbj̀ầ n̂b\jf̂�c̀�]ebŵ_scc]ab̂mdp]̂cdb]f̂ǹĉb\jf̂
�c̀�]eb̂dc]̂jaegsk]k̂jâb\]̂�c̀�]eb̂�dasdgw

GHIJKI�H�RYRWV�H�WN�PSPNYS
�aôfh]ejnjêc]�sjc]q]ab̂jâb\jf̂_̀abcdeb̂b\db̂b\]̂c]fh̀afjtjgjbj]f̂̀ĉ̀tgjpdbj̀af̂̀n̂b\]̂_̀abcdeb̀ĉdgf̀d̂hhgôb̀̂d̂
rstèabcdeb̀ĉjf̂dkk]k̂ǹĉ]qh\dfjf̂dak̂jf̂dgf̀\̂]c]tôk]]q]k̂b̀̂jaegsk]̂d̂rstèabcdeb̀ĉ̀n̂daôbj]cŵ[\]̂̀qjffj̀ầ n̂
d̂c]n]c]ae]̂b̀̂d̂rstèabcdeb̀ĉjâèaa]ebj̀âmjb\̂daồ n̂b\]̂_̀abcdeb̀c�f̂c]fh̀afjtjgjbj]f̂̀ĉ̀tgjpdbj̀af̂f\dgĝàb̂t]̂
èafbcs]k̂b̀̂kjqjajf\ûdtc̀pdb]̂̀ ĉgjqjb̂daôc]fh̀afjtjgjbj]f̂̀ĉ̀tgjpdbj̀af̂̀n̂d̂rstèabcdeb̀ĉ̀n̂daôbj]ĉsak]ĉb\]̂
_̀abcdeb̂}̀esq]abf̂̀ĉb\]̂dhhgjedtg]̂fstèabcdebw

GHIJKIIHyWPOORYHMNOPQR
�gĝàbje]f̂b̀̂t]̂pji]â\]c]sak]ĉf\dgĝt]̂jâmcjbjap̂dak̂qdôt]̂pji]aûf]ci]kû̀ĉqdk]̂tô���̂k]h̀fjbjap̂b\]̂fdq]̂jâ
b\]̂�ajb]k̂rbdb]f̂qdjĝdkkc]ff]k̂b̀̂b\]̂dsb\̀cj�]k̂c]hc]f]abdbji]̂�df̂fh]ejnj]k̂t]g̀m�̂̀n̂b\]̂hdcbôb̀̂t]̂àbjnj]kû
h̀fbhdjk̂dak̂c]pjfb]c]k̂̀ ĉe]cbjnj]kûc]dk̂c]e]jhb̂c]�s]fb]k̂̀ ĉ���̂k]h̀fjbjap̂b\]̂fdq]̂ǹĉ̀i]cajp\b̂k]gji]cô�hc]hdjk̂
tôdak̂tjgg]k̂b̀̂b\]̂hdcbôpjijap̂àbje]�̂mjb\̂d̂adbj̀adggôc]èpaj�]k̂̀ i]cajp\b̂k]gji]côf]cije]̂dkkc]ff]k̂b̀̂b\]̂
dsb\̀cj�]k̂c]hc]f]abdbji]̂̂ ǹ̂b\]̂hdcbôt]jap̂àbjnj]k̂̀ ĉ���̂k]gji]cjap̂b\]̂fdq]̂jâh]cf̀âb̀̂b\]̂dsb\̀cj�]k̂
c]hc]f]abdbji]̂̀ n̂b\]̂hdcbôt]jap̂àbjnj]k̂̀ ĉ���̂]qdjgf̂b̀̂b\]̂dbb]abj̀ầ n̂b\]̂dsb\̀cj�]k̂c]hc]f]abdbji]̂̀ n̂b\]̂hdcbôb̀̂
t]̂àbjnj]k̂mjb\̂b\]̂c]�sjc]q]ab̂̀n̂d̂]qdjĝèanjcqdbj̀âàbje]f̂k]h̀fjb]k̂jâb\]̂�ajb]k̂rbdb]f̂qdjĝf\dgĝt]̂]nn]ebji]û
sag]ff̂̀b\]cmjf]̂fbdb]̂jâb\]̂_̀abcdeb̂}̀esq]abfûnc̀q̂dak̂dnb]ĉb\]̂ǹscb\̂kdôa]�b̂ǹgg̀mjap̂b\]̂kdb]̂k]h̀fjb]k̂jâd̂
�ajb]k̂rbdb]f̂qdjĝc]e]hbdeg]̂̀ ĉm\]âdebsdggôc]e]ji]kûm\je\]i]ĉjf̂]dcgj]cŵ̂z̀bje]f̂bcdafqjbb]k̂tồ i]cajp\b̂
k]gji]côf\dgĝt]̂]nn]ebji]̂jqq]kjdb]goŵ̂�qdjĝàbje]f̂f\dgĝt]̂]nn]ebji]̂df̂̀n̂b\]̂bjq]̂c]e]ji]kûdf̂f\̀mầ âd̂hcjab]k̂
]qdjĝèanjcqdbj̀aw

�T���Z�HI�HHH��T��M����MH�TH�����M���MH��H���H��M�T���
GHI�KIH�RW PYVOPNYH¡¢HO£RH�NYOWVQONW
GHI�KIKÎ[\]̂_̀abcdeb̀ĉqdôb]cqjadb]̂b\]̂_̀abcdeb̂jn̂b\]̂¤ c̀|̂jf̂fb̀hh]k̂ǹĉd̂h]cj̀k̂̀ n̂¥¦̂èaf]esbji]̂kdof̂b\c̀sp\̂
à d̂eb̂̀ĉndsgb̂̀n̂b\]̂_̀abcdeb̀cûd̂rstèabcdeb̀cûd̂rstvfstèabcdeb̀cûb\]jĉdp]abf̂̀ĉ]qhg̀o]]fû̀ĉdaồb\]ĉh]cf̀af̂
c̀̂]abjbj]f̂h]cǹcqjap̂h̀cbj̀af̂̀n̂b\]̂¤ c̀|ûǹĉdaồ n̂b\]̂ǹgg̀mjap̂c]df̀af§

KI f̈fsdae]̂̀ n̂dầck]ĉ̀n̂d̂èscb̂̀ĉ̀b\]ĉhstgjêdsb\̀cjbô\dijap̂�scjfkjebj̀âb\db̂c]�sjc]f̂dgĝ¤ c̀|̂b̀̂t]̂
fb̀hh]k©̂̀c

Kª �âdeb̂̀n̂p̀i]caq]abûfse\̂df̂d̂k]egdcdbj̀ầ n̂adbj̀adĝ]q]cp]aeoûb\db̂c]�sjc]f̂dgĝ¤ c̀|̂b̀̂t]̂
fb̀hh]k©̂̀c

KJ «]edsf]̂b\]̂_̀afbcsebj̀â�dadp]ĉ\df̂àb̂e]cbjnj]k̂̀ ĉb\]̂�ce\jb]eb̂\df̂àb̂jffs]k̂d̂_]cbjnjedb]̂ǹĉ
�doq]ab̂dak̂\df̂àb̂àbjnj]k̂b\]̂_̀abcdeb̀ĉ̀n̂b\]̂c]df̀âǹĉmjb\\̀gkjap̂e]cbjnjedbj̀âdf̂hc̀ijk]k̂jâ
r]ebj̀â¥w�̂dak̂¥w¬û̀ĉt]edsf]̂b\]̂lma]ĉ\df̂àb̂qdk]̂hdoq]ab̂dnb]ĉ��̂kdof̂mcjbb]âàbje]̂̀ n̂fse\̂
ndjgsc]̂b̀̂qd|]̂hdoq]ab̂hc̀ijk]k̂b\db̂fse\̂ndjgsc]̂jf̂àb̂ks]̂b̀̂d̂kjfhsb]k̂dq̀ sabûdak̂]�e]hb̂b̀̂b\]̂
]�b]ab̂b\]̂lma]ĉjf̂]�esf]k̂nc̀q̂bjq]gôqd|jap̂dgĝ̀ĉhdcb̂̀n̂daôhdoq]ab̂̀âd̂_]cbjnjedb]̂ǹĉ�doq]ab̂
df̂h]ĉdaồ b\]ĉhc̀ijfj̀af̂̀n̂b\]̂_̀abcdeb̂}̀esq]abfw

z̀bmjb\fbdakjap̂b\]̂hc]e]kjap̂̀ ĉdaob\jap̂]gf]̂jâb\]̂_̀abcdeb̂}̀esq]abfûb\]̂_̀abcdeb̀ĉf\dgĝàb̂e]df]̂̀ĉk]gdôb\]̂
hc̀pc]ff̂̀n̂b\]̂¤ c̀|̂ǹĉdaôc]df̀ầ b\]ĉb\dầ a]̂f]b̂ǹcb\̂jâr]ebj̀â¥ww�ûjb̂t]jap̂dpc]]k̂b\db̂q̀ a]bdcôkdqdp]f̂
f\dgĝt]̂dâdk]�sdb]̂c]q]kôǹĉb\]̂_̀abcdeb̀ĉǹĉdaôtc]de\̂̀ n̂b\jf̂�pc]]q]ab̂̀ĉb\]̂_̀abcdeb̂}̀esq]abf̂tôb\]̂
lma]cw

GHI�KIKª̂[\]̂_̀abcdeb̀ĉqdôb]cqjadb]̂b\]̂_̀abcdeb̂jnûb\c̀sp\̂à d̂eb̂̀ĉndsgb̂̀n̂b\]̂_̀abcdeb̀cûd̂rstèabcdeb̀cûd̂
rstvfstèabcdeb̀cûb\]jĉdp]abf̂̀ĉ]qhg̀o]]fû̀ĉdaồ b\]ĉh]cf̀af̂̀ĉ]abjbj]f̂h]cǹcqjap̂h̀cbj̀af̂̀n̂b\]̂¤ c̀|û
c]h]db]k̂fsfh]afj̀afûk]gdofû̀ĉjab]ccshbj̀af̂̀n̂b\]̂]abjc]̂¤ c̀|̂tôb\]̂lma]ĉdf̂k]fecjt]k̂jâr]ebj̀â��w�ûèafbjbsb]̂
jâb\]̂dppc]pdb]̂q̀ c]̂b\dâ�¦¦̂h]ce]ab̂̀n̂b\]̂b̀bdĝasqt]ĉ̀n̂kdof̂fe\]ksg]k̂ǹĉèqhg]bj̀aw
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GHIJKIKLMNOMPQRMPOMSTRMURVWPQWMXRWYUZ[RXMZQM\RYSZPQM]̂_]_]MPUM]̂_]_̀MRaZWSWbMSTRMcPQSUVYSPUMdVebMfgPQMhiMXVeWjMkUZSSRQM
QPSZYRMVQXMPggPUSfQZSeMSPMYfURMSPMSTRMlkQRUbMSRUdZQVSRMSTRMcPQSUVYSMVQXMURYPmRUMOUPdMSTRMlkQRUMgVedRQSMOPUMWfYTM
nPUoMgUPgRUpeMgRUOPUdRXMOPUMkTZYTMZSMTVWMQPSMPSTRUkZWRM[RRQMYPdgRQWVSRXbM[fSMZQMQPMRmRQSMWTVppMSTRMlkQRUM[eMpZV[pRM
SPMSTRMcPQSUVYSPUMOPUMVQeMgUPWgRYSZmRMpPWWbMZQYpfXZQqbM[fSMQPSMpZdZSRXMSPbMSRUdZQVSZPQMRagRQWRWbMpPWWMPOMVQSZYZgVSRXM
gUPOZSWbMZdgVYSMXVdVqRWbMfQV[WPU[RXMPmRUTRVXbMPUMSTRMpZoR_MrPSkZSTWSVQXZQqMSTRMOPURqPZQqbMVQeMWfYTMgVedRQSWMSPMSTRM
cPQSUVYSPUMWTVppM[RMpRWWMVQeMWRSPOOWMSPMkTZYTMSTRMlkQRUMdVeM[RMRQSZSpRXMVWMgRUMVQeMPSTRUMgUPmZWZPQMPOMSTRMcPQSUVYSM
sPYfdRQSW_

GHIJKIKJMNOMSTRMnPUoMZWMWSPggRXMOPUMVMgRUZPXMPOMtiMYPQWRYfSZmRMXVeWMSTUPfqTMQPMVYSMPUMOVfpSMPOMSTRMcPQSUVYSPUMPUMVM
\f[YPQSUVYSPUMPUMSTRZUMVqRQSWMPUMRdgpPeRRWMPUMVQeMPSTRUMgRUWPQWMgRUOPUdZQqMgPUSZPQWMPOMSTRMnPUoMfQXRUMYPQSUVYSMkZSTM
STRMcPQSUVYSPUM[RYVfWRMSTRMlkQRUMTVWMURgRVSRXpeMOVZpRXMSPMOfpOZppMSTRMlkQRUjWMP[pZqVSZPQWMfQXRUMSTRMcPQSUVYSM
sPYfdRQSWMkZSTMURWgRYSMSPMdVSSRUWMZdgPUSVQSMSPMSTRMgUPqURWWMPOMSTRMnPUobMSTRMcPQSUVYSPUMdVebMfgPQMhiMVXXZSZPQVpM
XVeWjMkUZSSRQMQPSZYRMSPMSTRMlkQRUbMcPQWSUfYSZPQMuVQVqRUMVQXMvUYTZSRYSMwXfUZQqMkTZYTMSTRMlkQRUMWTVppMTVmRMSTRMUZqTSM
VQXMPggPUSfQZSeMSPMYfURxbMSRUdZQVSRMSTRMcPQSUVYSMVQXMURYPmRUMOUPdMSTRMlkQRUMVWMgUPmZXRXMZQM\RYSZPQM]̂_]_h_

GHIJKyHz{|}~���~��H��H��{H���{|H��|H����{
GHIJKyKIM�TRMlkQRUMdVeMSRUdZQVSRMSTRMcPQSUVYSMZOMSTRMcPQSUVYSPU

KI UROfWRWMPUMOVZpWMSPMWfggpeMRQPfqTMgUPgRUpeMWoZppRXMkPUoRUWMPUMgUPgRUMdVSRUZVpWMPUMR�fZgdRQSMSPMYPdgpRSRM
STRMnPUoMZQMVMXZpZqRQSbMROOZYZRQSbMSZdRpebMkPUodVQpZoRbMWoZppOfpbMVQXMYVUROfpMdVQQRU�

Ky OVZpWMSPMdVoRMgVedRQSMSPM\f[YPQSUVYSPUWMPUM\fggpZRUWMOPUMdVSRUZVpWMPUMpV[PUMZQMVYYPUXVQYRMkZSTMSTRM
URWgRYSZmRMVqURRdRQSWM[RSkRRQMSTRMcPQSUVYSPUMVQXMZSWM\f[YPQSUVYSPUWMPUM\fggpZRUW�

KL XZWURqVUXWMVggpZYV[pRMpVkWbMWSVSfSRWbMPUXZQVQYRWbMYPXRWbMUfpRWMVQXMURqfpVSZPQWbMPUMpVkOfpMPUXRUWMPOMVM
gf[pZYMVfSTPUZSebMPUMZSWMTRVpSTMVQXMWVORSeMgpVQ�M

KJ PSTRUkZWRMZWMqfZpSeMPOMWf[WSVQSZVpM[URVYTMPOMPUMXROVfpSMfQXRUMVMgUPmZWZPQMPOMSTRMcPQSUVYSMsPYfdRQSW�
K� YVQQPSMYPdgpRSRMSTRMnPUoMkZSTZQMSTRMcPQSUVYSM�ZdRMPUMkZSTZQMSTRMSZdRMSPMkTZYTMWfYTMYPdgpRSZPQMdVeM

TVmRM[RRQMRaSRQXRX�MgUPmZXRXbMTPkRmRUbMSTVSMSTRMZdgPWWZ[ZpZSeMPOMSZdRpeMYPdgpRSZPQMZWbMZQMSTRMlkQRUjWM
PgZQZPQbMVSSUZ[fSV[pRMSPMYPQXZSZPQWMkZSTZQMSTRMcPQSUVYSPUjWMYPQSUPp�

K� [URVYTRWMVQeMkVUUVQSeMdVXRM[eMSTRMcPQSUVYSPUMfQXRUMPUMgfUWfVQSMSPMSTRMcPQSUVYSMsPYfdRQSW�
K� ZWMPUMTVWM[RRQMfQQRYRWWVUZpeMPUMfQURVWPQV[peMPUMkZppOfppeMXRpVeZQqMSTRMgRUOPUdVQYRMVQXMYPdgpRSZPQMPOM

STRMnPUobMPUMSTRMVkVUXMPOMQRYRWWVUeMWf[YPQSUVYSWbMPUMSTRMgpVYZQqMPOMQRYRWWVUeMdVSRUZVpMVQXMR�fZgdRQSM
PUXRUW�

K� OVZpWMSPMOfUQZWTMSTRMlkQRUMkZSTMVWWfUVQYRWMWVSZWOVYSPUeMSPMSTRMlkQRUMRmZXRQYZQqMSTRMcPQSUVYSPUjWMV[ZpZSeM
SPMYPdgpRSRMSTRMnPUoMZQMYPdgpZVQYRMkZSTMVppMUR�fZURdRQSWMPOMSTRMcPQSUVYSMsPYfdRQSW�

K� UROfWRWMSPMgUPYRRXMkZSTMSTRMnPUoMPUMRaSUVMkPUoMkTRQMVQXMVWMXZURYSRXM[eMSTRMlkQRUbMcPQWSUfYSZPQM
uVQVqRUMPUMvUYTZSRYS�

KI� OVZpWMVOSRUMYPddRQYRdRQSMPOMSTRMnPUoMSPMgUPYRRXMYPQSZQfPfWpeMkZSTMSTRMYPQWSUfYSZPQMVQXMYPdgpRSZPQMPOM
STRMnPUoMOPUMdPURMSTVQM]iMXVeWbMRaYRgSMVWMgRUdZSSRXMfQXRUMSTRMcPQSUVYSMsPYfdRQSW�

KII OVZpWMPUMQRqpRYSWMSPMYPdgpRSRMSTRMnPUoMkZSTZQMSTRMcPQSUVYSM�ZdRMPUMZQMVYYPUXVQYRMkZSTMSTRMcPQWSUfYSZPQM
\YTRXfpR�M

KIy UROfWRWMPUMOVZpWMSPMYPUURYSMXROZYZRQSMnPUoMgRUOPUdRXM[eMZS�M
KIL STRMcPQSUVYSPUjWMgUPqURWWMPOMSTRMnPUoMZWMWfYTMSTVSMSTRMlkQRUMURVWPQV[peM[RpZRmRWMSTVSMSTRMcPQSUVYSPUM

WTVppMQPSM[RMV[pRMSPMVYTZRmRM\f[WSVQSZVpMcPdgpRSZPQM[eMSTRM\f[WSVQSZVpMcPdgpRSZPQMsVSRMVQXMSTRM
cPQSUVYSPUMTVWMQPSMXRpZmRURXMVQXMZdgpRdRQSRXMVMURYPmRUeMgpVQMUR�fZURXMfQXRUMSTRMcPQSUVYSMPUMTVWMQPSM
URYPmRURXMSTRMWYTRXfpRMWfOOZYZRQSMSPMdRRSMSTRMURWgRYSZmRMcPQSUVYSM�ZdRMUR�fZURdRQSWMVWMUR�fZURXM[eM
kUZSSRQMQPSZYRMSPMSTRMcPQSUVYSPUM[eMSTRMlkQRU�MPU

KIJ XZWURqVUXWMSTRMZQWSUfYSZPQWMPOMSTRMcPQWSUfYSZPQMuVQVqRUbMvUYTZSRYSMPUMlkQRUMwkTRQMWfYTMZQWSUfYSZPQWM
VURM[VWRXMPQMSTRMUR�fZURdRQSWMPOMSTRMcPQSUVYSMsPYfdRQSWx_

GHIJKyKyMnTRQMVQeMPOMSTRMV[PmRMURVWPQWMRaZWSbMSTRMlkQRUMdVeMkZSTPfSMgUR�fXZYRMSPMVQeMPSTRUMUZqTSWMPUMURdRXZRWMPOMSTRM
lkQRUMVQXMVOSRUMqZmZQqMSTRMcPQSUVYSPUMVQXMSTRMcPQSUVYSPUjWMWfURSebMZOMVQebMWRmRQMw�xMXVeWjMkUZSSRQMQPSZYRbMSRUdZQVSRM
RdgpPedRQSMPOMSTRMcPQSUVYSPUMVSMSTRMRagZUVSZPQMPOMWfYTMWRmRQMw�xMXVeMgRUZPXbMVQXMdVebMWf[�RYSMSPMVQeMgUZPUMUZqTSWMPOMSTRM
WfURSe�

KI �aYpfXRMSTRMcPQSUVYSPUMOUPdMSTRMWZSRMVQXMSVoRMgPWWRWWZPQMPOMVppMdVSRUZVpWbMR�fZgdRQSbMSPPpWbMVQXM
YPQWSUfYSZPQMR�fZgdRQSMVQXMdVYTZQRUeMSTRURPQMPkQRXM[eMSTRMcPQSUVYSPU�

Ky vYYRgSMVWWZqQdRQSMPOMWf[YPQSUVYSWMgfUWfVQSMSPM\RYSZPQM�_̂�MVQX
KL �ZQZWTMSTRMnPUoM[eMkTVSRmRUMURVWPQV[pRMdRSTPXMSTRMlkQRUMdVeMXRRdMRagRXZRQSMfSZpZ�ZQqMOPUMWfYTM

gfUgPWRMWfYTMPOMSTRMcPQSUVYSPUjWMgpVQSbMdVSRUZVpWbMR�fZgdRQSbMSPPpWMVQXMWfggpZRWMURdVZQZQqMPQMSTRMWZSRbM



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�������$����"���!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.��./��0'�
��
�-1��1�������"���2�"���3
����/�/�����,������4����$�
���51��1���� ��$��
��(
����$!#� ��$�#����$�"�(
��
��6�����$��
�#� �!�"�!��
�#��7���$�"����!��
�"!����,����
���������
���!���	
�����$8�'��$�
(�9��%�����'
����
����
��������%�
#!��
�$ ��6!�#�"
���(
:!�!�
���!��$��
�
;<=>?@A�=<B� C����5��/��D

EF

GHIJGKLMJLNOPJLNQOMHRSGORMSLJGLJTRJUGVJIWWUJGIXTLGQKWYJMSJTZJUGVJOGKKJN[MHJRPWJ\MHRSGORMS]LJLNSWRVJGRJTRLJ
M̂HJW_[WHLWJRMJIMJLM̀Ja[MHĴSTRRWHJSWbNWLRJMZJRPWJ\MHRSGORMSYJRPWJĉ HWSJLPGKKJZNSHTLPJRMJRPWJ\MHRSGORMSJ
GJIWRGTKWIJGOOMNHRTHdJMZJRPWJOMLRLJTHONSSWIJQVJRPWJĉ HWSJTHJZTHTLPTHdJRPWJeMSf̀JgNOPJGOOMNHRTHdJLPGKKJ
QWJZTHGKYJQTHITHdJGHIJOMHOKNLTXWJN[MHJRPWJ\MHRSGORMSYJTRLJLNSWRVYJGHIJGHVJ[WSLMHJOKGTUTHdJNHIWSJMSJ
RPSMNdPJRPWJ\MHRSGORMSYJGLJRMJRPWJGUMNHRJRPWSWMZ̀

hijklmlnJePWHJRPWJĉ HWSJRWSUTHGRWLJRPWJ\MHRSGORJZMSJMHWJMZJRPWJSWGLMHLJLRGRWIJTHJgWORTMHJop̀q̀oYJRPWJ\MHRSGORMSJLPGKKJ
HMRJQWJWHRTRKWIJRMJSWOWTXWJZNSRPWSJ[GVUWHRJNHRTKJRPWJeMSfJTLJZTHTLPWÌ

hijklmlkJrZJRPWJNH[GTIJQGKGHOWJMZJRPWJ\MHRSGORJgNUJW_OWWILJOMLRLJMZJZTHTLPTHdJRPWJeMSfYJTHOKNITHdJOMU[WHLGRTMHJZMSJ
RPWJ\MHLRSNORTMHJsGHGdWS]LJGHIJtSOPTRWOR]LJLWSXTOWLJGHIJW_[WHLWLJUGIWJHWOWLLGSVJRPWSWQVYJGHIJMRPWSJIGUGdWLJ
THONSSWIJQVJRPWJĉ HWSJGHIJHMRJW_[SWLLKVĴGTXWIYJLNOPJW_OWLLJLPGKKJQWJ[GTIJRMJRPWJ\MHRSGORMS̀JrZJLNOPJOMLRLJGHIJ
IGUGdWLJW_OWWIJRPWJNH[GTIJQGKGHOWYJRPWJ\MHRSGORMSJLPGKKJ[GVJRPWJITZZWSWHOWJRMJRPWJĉ HWS̀JuPWJGUMNHRJRMJQWJ[GTIJRMJRPWJ
\MHRSGORMSJMSJĉ HWSYJGLJRPWJOGLWJUGVJQWYJLPGKKYJN[MHJG[[KTOGRTMHYJQWJOWSRTZTWIJQVJRPWJrHTRTGKJvWOTLTMHJsGfWSJGZRWSJ
OMHLNKRGRTMHĴTRPJRPWJ\MHLRSNORTMHJsGHGdWSYJGHIJRPTLJMQKTdGRTMHJZMSJ[GVUWHRJLPGKKJLNSXTXWJRWSUTHGRTMHJMZJRPWJ\MHRSGOR̀

hijklmlkljJuPWJOMLRLJMZJZTHTLPTHdJRPWJeMSfJGKLMJTHOKNIWYĴTRPMNRJKTUTRGRTMHYJGKKJSWGLMHGQKWJGRRMSHWVL]JZWWLJTHONSSWIJTHJ
SWL[MHITHdJRMJRPWJIWZGNKRJGHIJWHZMSOTHdJRPWJĉ HWS]LJSTdPRLJNHIWSJRPWJ\MHRSGORJvMONUWHRLJwTHOKNITHdJOMLRLJGHIJZWWLJ
THONSSWIJTHJITL[NRWJSWLMKNRTMHJ[SMOWWITHdLxYJGIITRTMHGKJRTRKWJOMLRLYJTHLNSGHOWYJGIITRTMHGKJTHRWSWLRJQWOGNLWJMZJGHVJIWKGVJTHJ
OMU[KWRTHdJRPWJeMSfYJKMLLJMZJgRGRWJyNTKITHdJtTIYJGHIJGKKJMRPWSJITSWORJGHIJOMHLWbNWHRTGKJIGUGdWLJTHONSSWIJQVJRPWJ
ĉ HWSJQVJSWGLMHJMZJRPWJRWSUTHGRTMHJMZJRPWJ\MHRSGORMSJGLJLRGRWIJPWSWTH̀

hjklmlklm?rRJTLJSWOMdHTzWIJRPGR{JwoxJTZJGHJMSIWSJZMSJSWKTWZJTLJWHRWSWIJMHJQWPGKZJMZJ\MHRSGORMSJ[NSLNGHRJRMJuTRKWJooJMZJRPW
aHTRWIJgRGRWLJ\MIWYJwqxJTZJGHVJMRPWSJLTUTKGSJMSIWSJTLJWHRWSWIJNHIWSJGHVJMRPWSJIWQRMSJSWKTWZJKĜLYJw|xJTZJ\MHRSGORMS
UGfWLJGJdWHWSGKJGLLTdHUWHRJZMSJRPWJQWHWZTRJMZJTRLJOSWITRMSLYJwpxJTZJGJSWOWTXWSJTLJG[[MTHRWIJZMSJRPWJQWHWZTRJMZJTRL
OSWITRMSLYJMSJw}xJTZJGJSWOWTXWSJTLJG[[MTHRWIJMHJGOOMNHRJMZJTRLJTHLMKXWHOVYJGHVJLNOPJWXWHRJOMNKIJTU[GTSJMSJZSNLRSGRW
\MHRSGORMS]LJ[WSZMSUGHOWJMZJRPWJ\MHRSGOR̀JtOOMSITHdKVYJTRJTLJGdSWWIJRPGRJN[MHJRPWJMOONSSWHOWJMZJGHVJLNOPJWXWHRY
ĉ HWSJLPGKKJQWJWHRTRKWIJRMJSWbNWLRJMZJ\MHRSGORMSJMSJTRLJLNOOWLLMSJTHJTHRWSWLRJGIWbNGRWJGLLNSGHOWJMZJZNRNSWJ[WSZMSUGHOW
THJGOOMSIGHOWĴTRPJRPWJRWSULJGHIJOMHITRTMHLJMZJRPWJ\MHRSGOR̀J~GTKNSWJRMJOMU[KVĴTRPJLNOPJSWbNWLRĴTRPTHJRWHJwo�x
IGVLJMZJIWKTXWSVJMZJRPWJSWbNWLRYJMSJĉ HWS]LJIWRWSUTHGRTMHJRPGRJRPWJGLLNSGHOWLJGSWJHMRJGIWbNGRWYJLPGKKJWHRTRKWJĉ HWSJRM
RWSUTHGRWJRPWJ\MHRSGORJGHIJRMJRPWJGOOMU[GHVTHdJSTdPRLJLWRJZMSRPJTHJgNQ[GSGdSG[PLJop̀q̀oJRPSMNdPJop̀q̀pJPWSWMZ̀JrHJGKK
WXWHRLJ[WHITHdJSWOWT[RJMZJGIWbNGRWJGLLNSGHOWJMZJ[WSZMSUGHOWJGHIJGORNGKJ[WSZMSUGHOWJTHJGOOMSIGHOWJRPWSŴTRPY
ĉ HWSJLPGKKJQWJWHRTRKWIJRMJ[SMOWWIĴTRPJRPWJeMSfĴTRPJTRLJM̂HJZMSOWLJMSĴTRPJMRPWSJ\MHRSGORMSLJMHJGJRTUWJGHI
UGRWSTGKJMSJMRPWSJG[[SM[STGRWJQGLTLYJRPWJOMLRJMZĴPTOPĴTKKJQWJQGOfJOPGSdWIJGdGTHLRJRPWJ\MHRSGORJgNÙ

hijklml�JrZJRPWJĉ HWSĴSMHdZNKKVJRWSUTHGRWLJRPWJ\MHRSGORJZMSJOGNLWYJRPWJSTdPRLYJSWUWITWLJGHIJMQKTdGRTMHLJMZJRPWJ[GSRTWLJ
T̂KKJQWJRPWJLGUWJGLJTZJRPWJĉ HWSJPGIJRWSUTHGRWIJRPWJ\MHRSGORJZMSJOMHXWHTWHOWJNHIWSJgWORTMHJop̀p̀

hijklml�irHJRPWJWXWHRJRPGRJRPWJ\MHRSGORMSYJMSJRPWJ\MHRSGORMS]LJLNSWRVYJOPGKKWHdWLJRPWJĉ HWS]LJRWSUTHGRTMHJMZJRPWJ
\MHRSGORJZMSJOGNLWYJGHIJRPWJĉ HWSJ[SWXGTKLJTHJKTRTdGRTMHJTHJOMHHWORTMHĴTRPJLNOPJOPGKKWHdWYĴPWRPWSJTHTRTGRWIJQVJRPWJ
ĉ HWSJMSJQVJRPWJ\MHRSGORMSJMSJRPWJ\MHRSGORMS]LJLNSWRVYJRPWJĉ HWSJLPGKKJQWJWHRTRKWIJRMJTRLJOMLRLYJTHOKNITHdJSWGLMHGQKWJ
GRRMSHWV]LJZWWLYJTHONSSWIJGLJGJSWLNKRJMZJLNOPJKTRTdGRTMHYJGLJ[GSRJMZJGHVJ�NIdUWHRJGdGTHLRJRPWJ\MHRSGORMSJMSJRPWJ
\MHRSGORMS]LJLNSWRV̀JgNOPJOMLRLYJTHOKNITHdJSWGLMHGQKWJGRRMSHWV]LJZWWLYJLPGKKJQWJIWWUWIJGJOMLRJMZJZTHTLPTHdJRPWJeMSf̀

hijklni����������i��i���i�����i���i�����������
hijklnljJuPWJĉ HWSJUGVYĴTRPMNRJOGNLWYJMSIWSJRPWJ\MHRSGORMSJTHĴSTRTHdJRMJLNL[WHIYJIWKGVJMSJTHRWSSN[RJRPWJeMSfYJTHJ
P̂MKWJMSJTHJ[GSRJZMSJLNOPJ[WSTMIJMZJRTUWJGLJRPWJĉ HWSJUGVJIWRWSUTHẀJuPWJĉ HWSJLPGKKJTHONSJHMJKTGQTKTRVJQVJSWGLMHJMZJ
LNOPJLNL[WHLTMHYJIWKGVYJMSJTHRWSSN[RTMHJW_OW[RJRPGRJRPWJ\MHRSGORMSJUGVJSWbNWLRJGHJW_RWHLTMHJMZJTRLJRTUWJRMJOMU[KWRWJTRLJ
eMSfJTHJGOOMSIGHOWĴTRPJtSRTOKWJ�JPWSWMZ̀

hijklnlmJuPWJ\MHRSGORJuTUWJLPGKKJQWJGI�NLRWIJZMSJTHOSWGLWLJTHJRTUWJOGNLWIJQVJLNL[WHLTMHYJIWKGVJMSJTHRWSSN[RTMHJGLJ
IWLOSTQWIJTHJgWORTMHJop̀|̀òJ�MJGI�NLRUWHRJLPGKKJQWJUGIWJRMJRPWJW_RWHR{

lj RPGRJ[WSZMSUGHOWJTLYĴGLJMSĴMNKIJPGXWJQWWHJLMJLNL[WHIWIYJIWKGVWIJMSJTHRWSSN[RWIJQVJGHMRPWSJOGNLWJZMSJ
P̂TOPJRPWJ\MHRSGORMSJTLJSWL[MHLTQKW�JMS

lm RPGRJGHJWbNTRGQKWJGI�NLRUWHRJTLJUGIWJMSJIWHTWIJNHIWSJGHMRPWSJ[SMXTLTMHJMZJRPTLJ\MHRSGOR̀
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GHIJKJHLMNOPQRSPTQHUVHSWMHXYQMNHZTNH[TQ\MQPMQ]M
GHIJKJKÎ_̀âbcdaêfghîgĵgdĥjkfaîjaefkdgjâj̀âc̀lmâlêgdĥnlejkld̂lôj̀âpldjegqĵolêj̀âbcdaerŝqldtadkadqâ
gdûckj̀lvĵqgvsâvnld̂dlĵmasŝj̀gd̂satad̂wxŷughsr̂cekjjad̂dljkqâjl̂j̀âpldjegqjleẑ{ljckj̀sjgdukd|̂gdĥlj̀aê
neltkskld̂jl̂j̀âqldjegeĥkd̂j̀âpldjegqjîj̀âbcdaêeasaetaŝj̀âek|̀ĵgĵgdĥjkfâgdûkd̂kjŝg}slmvjâuksqeajkld̂jl̂
jaefkdgjâj̀âsaetkqaŝlôj̀âpldjegqjlêlêj̀â~le�̂}ĥ|ktkd|̂cekjjad̂dljkqâjl̂j̀âpldjegqjleẑ_̀kŝjaefkdgjkld̂olê
qldtadkadqâlôj̀âbcdaêneltkskld̂gmmlcŝgdûgvj̀lek�aŝj̀âbcdaêjl̂jaefkdgjâj̀kŝpldjegqĵgĵgdĥjkfâgdûolê
gdĥeagsld̂c̀gjslataeẑ_̀kŝek|̀ĵfgĥ}âa�aeqksaû}ĥj̀âbcdaêkd̂kjŝqlfnmajâuksqeajkldẑ_aefkdgjkld̂}ĥj̀â
bcdaêvduaêj̀kŝ�aqjkld̂s̀gmm̂}â}ĥ{ljkqâlô_aefkdgjkld̂uamktaeaûjl̂j̀âpldjegqjlêsnaqkohkd|̂j̀âa�jadĵlô
jaefkdgjkld̂gdûj̀âaooaqjktâugjaz

GHIJKJK�̂�nld̂eaqaknĵlôcekjjad̂dljkqâoelf̂j̀âbcdaêlôsvq̀ ĵaefkdgjkld̂olêj̀âbcdaerŝqldtadkadqaîj̀â
pldjegqjlês̀gmm̂kffaukgjamĥgdûkd̂gqqleugdqâckj̀̂kdsjevqjkldŝoelf̂j̀âbcdae�

KI qagsâlnaegjkldŝgŝukeaqjaû}ĥj̀âbcdaêkd̂j̀âdljkqa�
K� jg�âgqjkldŝdaqassgehîlêj̀gĵj̀âbcdaêfgĥukeaqjîolêj̀âneljaqjkld̂gdûneasaetgjkld̂lôj̀â~le��̂
K� a�qanĵolê~le�̂ukeaqjaûjl̂}ânaeolefaûneklêjl̂j̀âaooaqjktâugjâlôjaefkdgjkld̂sjgjaûkd̂j̀âdljkqaî

jaefkdgjâgmm̂a�ksjkd|̂sv}qldjegqjŝgdûnveq̀gsâleuaeŝgdûadjaêkdjl̂dl̂ovej̀aêsv}qldjegqjŝgdû
nveq̀gsâleuaes�̂gdu

KJ nelqaaûjl̂qlfnmajâj̀ânaeolefgdqâlôj̀â~le�̂ea�vkeaûvduaênlejkldŝlôj̀âpldjegqĵdlĵ
jaefkdgjauîkôgdhz

GHIJKJK�̂�nld̂eaqaknĵlôcekjjad̂dljkqâlôj̀âbcdaerŝa�aeqksâlôsvq̀ ĵaefkdgjkldîj̀âpldjegqjlês̀gmmîgŝj̀â
pldjegqjlerŝslmâgdûa�qmvsktâeafauhî}ângkûolêj̀â~le�̂nelnaemĥa�aqvjaûkd̂gqqleugdqâckj̀̂j̀âpldjegqĵ
�lqvfadjŝneklêjl̂j̀âaooaqjktâugjâlôjaefkdgjkld̂gdûolêkjafŝnelnaemĥog}ekqgjaûloo�skjaîuamktaeaûgdûsjleaûkd̂
gqqleugdqâckj̀̂j̀âbcdaerŝkdsjevqjkldŝlêj̀âpldjegqĵ�lqvfadjŝ}aoleâsvq̀ âooaqjktâugjaẑ_̀âpldjegqjlerŝ
adjkjmafadĵjl̂nghfadĵolêgmm̂svq̀ ĉle�̂s̀gmm̂}âneaukqgjaûld̂kjŝnaeolefgdqâlôsvq̀ ĉle�̂kd̂gqqleugdqâckj̀̂j̀â
pldjegqĵ�lqvfadjŝgŝqaejkokaû}ĥj̀â�eq̀kjaqĵgdûpldsjevqjkld̂�gdg|aeẑ_̀âpldjegqjlês̀gmm̂}âadjkjmaûjl̂dl̂
lj̀aênghfadĵgdûcgktaŝgdĥqmgkf̂olêugfg|aŝkdqmvukd|î}vĵdlĵmkfkjaûjlîmlsĵnelokjsîgdĥnelsnaqjktâmlssî
vduaevjkmk�gjkld̂lônaeslddam̂lêa�vknfadjîvdg}sle}aûltaèaguîgdûgdĥgdûgmm̂kjafŝlôqldsa�vadjkgm̂mlsŝlê
ugfg|aẑ_̀âbcdaês̀gmm̂}âadjkjmaûjl̂qeaukĵg|gkdsĵgdĥnghfadĵjl̂}âfguâjl̂j̀âpldjegqjlênvesvgdĵjl̂j̀kŝ
�aqjkld̂��z�̂j̀âolmmlckd|�̂w�ŷnghfadjŝneatklvsmĥfguâjl̂j̀âpldjegqjlêolêj̀âjaefkdgjaûnlejkld̂lôj̀â~le��̂w�ŷ
qmgkfŝc̀kq̀ ĵ̀âbcdaềgŝg|gkdsĵj̀âpldjegqjlêvduaêj̀âpldjegqĵ�lqvfadjs�̂gdûw�ŷj̀âtgmvâlôj̀âfgjaekgmsî
svnnmkasîa�vknfadjîlêlj̀aêkjafŝj̀gĵgeâjl̂}âuksnlsaûlô}ĥj̀âpldjegqjleîj̀âqlsĵlôc̀kq̀ k̂ŝkdqmvuaûkd̂j̀â
pldjegqĵ�vfẑ{ljckj̀sjgdukd|̂j̀âolea|lkd|îkd̂j̀âatadĵlôĝjaefkdgjkld̂vduaê�aqjkld̂��z�z�̂neklêjl̂j̀âkssvgdqâ
lôĝ{ljkqâjl̂�elqaauîj̀âpldjegqjlês̀gmm̂dlĵ}âadjkjmaûjl̂gdĥqlfnadsgjkld̂c̀gjslataez

��L�[��HI�HHH[�����H���H�����L��
GHI�KIH[�RPO�
GHI�KIKIH�MZPQPSPTQK̂�̂pmgkf̂kŝĝuafgdûlêgssaejkld̂}ĥj̀âpldjegqjlêsaa�kd|îgŝĝfgjjaêlôek|̀jînghfadĵlô
fldahîlêlj̀aêeamkaôckj̀̂easnaqĵjl̂j̀âjaefŝlôj̀âpldjegqjẑ_̀âjaef̂ pmgkf ̂gmsl̂kdqmvuaŝlj̀aêuksnvjaŝgdû
fgjjaeŝkd̂�vasjkld̂}ajcaad̂j̀âbcdaêgdûpldjegqjlêgekskd|̂lvĵlôlêeamgjkd|̂jl̂j̀âpldjegqjẑ{akj̀aêĝ¡a�vasĵolê
¢dolefgjkldîdlêĝpldsjevqjkld̂p̀gd|â�keaqjktaîdlêĝp̀gd|âbeuaeîdlêĝeasaetgjkld̂lôek|̀jsîdlêfkdvjaŝlôĝ
faajkd|îdlêĝugkmĥeanlejîdlêgdĥml|̂adjehîdlêgd̂bcdaerŝea�vasĵolêlêj̀âpldjegqjlerŝeasnldsâjl̂ĝp̀gd|â
beuaênelnlsgmîdlêdljkqâlôĝnljadjkgm̂lêovjveâqmgkf̂s̀gmm̂qldsjkjvjâĝpmgkfz

GHI�KIK�HLPOMH�POPS�HTQH[�RPO�
£¤¥¦¥§¦¥̈©ª«¬¬®¬«̄
GHI�KIK�KÎpmgkfŝ}ĥj̀âpldjegqjlêfvsĵ}âkdkjkgjaû}ĥcekjjad̂dljkqâjl̂j̀âbcdaêgdûj̀â¢dkjkgm̂�aqkskld̂�g�aeẑ
pmgkfŝ}ĥj̀âpldjegqjlêfvsĵ}âkdkjkgjaûckj̀kd̂��̂ughŝgojaêlqqveeadqâlôj̀âatadĵ|ktkd|̂eksâjl̂svq̀ p̂mgkf̂lê
ckj̀kd̂��̂ughŝgojaêj̀âpldjegqjlêokesĵeaql|dk�aŝj̀âqldukjkld̂|ktkd|̂eksâjl̂j̀âpmgkfîc̀kq̀ataêkŝagemkaez

GHI�KIK�H�TSP]MHTZH[�RPO�
GHI�KIK�KÎpmgkfŝ}ĥj̀âpldjegqjlêfvsĵ}âkdkjkgjaû}ĥcekjjad̂dljkqâjl̂j̀âbcdaêgdûjl̂j̀â�eq̀kjaqĵckj̀̂ĝqlnĥ
sadĵjl̂j̀âpldsjevqjkld̂�gdg|aêckj̀kd̂j̀âjkfâmkfkjŝsaĵolej̀̂kd̂�aqjkld̂�°z�z�z�̂g}ltaẑ_̀ânvenlsâlôj̀âcekjjad̂
dljkqâkŝjl̂|ktâj̀âbcdaênelfnĵlnnlejvdkjh�̂wgŷjl̂qgdqam̂lêeatksâleuaeŝlêukeaqjkldsîq̀gd|ânmgdsîfkjk|gjâlê
eafauĥqkeqvfsjgdqaŝ|ktkd|̂eksâjl̂j̀âpmgkf̂lêjl̂jg�âlj̀aêgqjkld̂j̀gĵfgĥ}âuaskeg}ma�̂w}ŷjl̂fldkjlêgdûtaekoĥ
j̀âogqjŝgdûqkeqvfsjgdqaŝgŝj̀aĥlqqve�̂gdûwqŷjl̂taekoĥgdĥqlsjŝgdûa�nadsaŝqmgkfaû}ĥj̀âpldjegqjlê
qldjafnlegdalvsmĥgŝj̀aĥgeâkdqveeauẑ~ekjjad̂dljkqâkŝea�vkeaûc̀aj̀aêlêdlĵj̀âbcdaeîpldsjevqjkld̂�gdg|aê
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FGHIGJKLMNJMHLOHPQPGNHFRHMKNHRPJMOHFGHJLGJSTOMPUJNOHMKPMHJFUOMLMSMNHMKNHVPOLOHRFGHMKNHWFUMGPJMFGXOHWYPLTZHPU[HUFHPJMLFUHFGH
JFU[SJMHFRHMKNH\QUNGZHWFUOMGSJMLFUH]PUP̂NGZHIGJKLMNJMHFGHPU_HFMKNGH̀NGOFUHQLYYHVNHGN̂PG[N[HPOHPHQPLaNGHFRHOSJKHUFMLJNH
GNbSLGNTNUMHNcJǸMHFUY_HPHQGLMMNUHOMPMNTNUMHMFHOSJKHNRRNJMHOL̂UN[HV_HMKNH\QUNGdHePLYSGNHFRHMKNHWFUMGPJMFGHMFĤLaNH
QGLMMNUHUFMLJNHPOHGNbSLGN[HV_HMKLOHfNJMLFUHOKPYYHVNH[NNTN[HJFUJYSOLaNY_HMFHVNHPHQPLaNGHPU[HGNYNPONHFRHPU_HWYPLTZHPU[H
OSJKHQGLMMNUHUFMLJNHOKPYYHVNHPHJFU[LMLFUH̀GNJN[NUMHMFHMKNHWFUMGPJMFGXOHGL̂KMHMFHTPgNHPU_HWYPLTHPGLOLÛHFSMHFRZHSU[NGHFGH
LUHJFUUNJMLFUHQLMKHMKNHWFUMGPJMHFGHLMOH̀NGRFGTPUJNHFRHMKNHhFGgd

ijklmkmnmoHhGLMMNUHUFMLJNHOKPYYHJFUMPLUHPHKNP[LÛHOMPMLÛHpqFMLJNHFRHWYPLTpHMFHJYNPGY_HL[NUMLR_HLMHPOHOSJKdHfSJKHUFMLJNH
OKPYYHONMHRFGMKHLUH[NMPLYHMKNHJLGJSTOMPUJNOHMKPMHRFGTHMKNHVPOLOHRFGHMKNHWYPLTHPU[HOKPYYHLUJYS[NHMKNHRFYYFQLÛrHstuHPHJYNPGH
OMPMNTNUMHFRHMKNHJYPLTZHLUJYS[LÛHVPJĝGFSU[HPU[HJKGFUFYF̂_vHswuH[FJSTNUMPMLFUHLUHOS̀ F̀GMHFRHMKNHJYPLTvHsxuH
[FJSTNUMPMLFUHLUHOS̀ F̀GMHFRHJYPLTN[H[PTP̂NOvHPU[HsyuHJNGMLRLJPMLFUHV_HGNÒFUOLVYNHFRRLJNGHFRHMKNHWFUMGPJMFGdHzKNH
GNÒFUOLVLYLM_HMFHOSVOMPUMLPMNHWYPLTOHOKPYYHGNOMHQLMKHMKNHWFUMGPJMFGdHIUHP[[LMLFUPYHWYPLTHPGLOLÛHRGFTHMKNHOPTNH
FJJSGGNUJNHFGHJFU[LMLFUHTP[NHPRMNGHMKNH{ULMLPYHWYPLTHKPOHVNNUHLT̀ YNTNUMN[HV_HWKPÛNH\G[NGHOKPYYHUFMHVNHJFUOL[NGN[d

ijklmkmnmnHzKNHWFUMGPJMFGHP̂GNNOHMKPMHLMHKPOHPU[HQLYYHTPgNHUFHJYPLTHRFGH[PTP̂NOHP̂PLUOMHMKNH\QUNGHV_HGNPOFUHFRHPU_HPJMH
FGHRPLYSGNHMFHPJMHV_HPU_HFMKNGHWFUMGPJMFGZHfǸPGPMNHWFUMGPJMFGHFGHfSVJFUMGPJMFGOHKPaLÛHJFUMGPJMOHRFGH̀NGRFGTPUJNHFRH
PU_H̀FGMLFUHFRHQFGgHFRHMKNH|GF}NJMHFGHLUHJFUUNJMLFUHQLMKHMKNH\QUNGXOZHIGJKLMNJMXOHFGHWFUOMGSJMLFUH]PUP̂NGXOHPJMOHFGH
FTLOOLFUOHMFHPJMHLUHJFUUNJMLFUHQLMKHOSJKHFMKNGHWFUMGPJMFGOZHfǸPGPMNHWFUMGPJMFGOHFGHfSVJFUMGPJMFGOd

ijklmkm~j����������j��������j�����������
ijklmkm~mkH|NU[LÛHRLUPYHGNOFYSMLFUHFRHPHWYPLTHV_HMKNHWFUMGPJMFGZHNcJǸMHPOHFMKNGQLONHP̂GNN[HLUHQGLMLÛHFGHPOH̀GFaL[N[H
LUHfNJMLFUH�d�ZHMKNHWFUMGPJMFGHOKPYYH̀GFJNN[H[LYL̂NUMY_HQLMKH̀NGRFGTPUJNHFRHMKNHWFUMGPJMHPU[HMKNH\QUNGHOKPYYHJFUMLUSNH
MFHTPgNH̀P_TNUMOHFRHSU[LÒSMN[HPTFSUMOHLUHPJJFG[PUJNHQLMKHMKNHWFUMGPJMH�FJSTNUMOvH̀GFaL[N[ZHKFQNaNGZHMKPMHMKNH
WFUMGPJMFGHOKPYYHSONHLMOHVNOMHNRRFGMOHMFHRSGULOKHMKNHIGJKLMNJMHPU[H\QUNGZHPOHNc̀N[LMLFSOY_HPOH̀FOOLVYNZHQLMKHUFMLJNHFRHPU_H
WYPLTHLUJYS[LÛZHQLMKFSMHYLTLMPMLFUZHMKFONHLUHJFUUNJMLFUHQLMKHJFUJNPYN[HFGHSUgUFQUHJFU[LMLFUOZHFUJNHOSJKHWYPLTHLOH
GNJF̂UL�N[ZHPU[HOKPYYHJFF̀NGPMNHQLMKHMKNHIGJKLMNJMHPU[HMKNH\QUNGHLUHPU_HNRRFGMHMFHTLML̂PMNHMKNHPYYN̂N[HFGH̀FMNUMLPYH
[PTP̂NOZH[NYP_HFGHFMKNGHP[aNGONHJFUONbSNUJNOHPGLOLÛHFSMHFRHMKNHJFU[LMLFUHQKLJKHLOHMKNHJPSONHFRHOSJKHPHWYPLTdHzKNH
WFUOMGSJMLFUH]PUP̂NGHQLYYH̀GǸPGNHWKPÛNH\G[NGOHPU[HMKNHIGJKLMNJMHQLYYHLOOSNHPHWNGMLRLJPMNHRFGH|P_TNUMHFGH|GF}NJMH
WNGMLRLJPMNHRFGH|P_TNUMHLUHPJJFG[PUJNHQLMKHMKNH[NJLOLFUOHFRHMKNH{ULMLPYH�NJLOLFUH]PgNGd

�������������������
ijklmkmlj������j���j ¡¡�������j����mH{RHMKNHWFUMGPJMFGHQLOKNOHMFHTPgNHPHWYPLTHRFGHPUHLUJGNPONHLUHMKNHWFUMGPJMHfSTZH
QGLMMNUHUFMLJNHPOH̀GFaL[N[HKNGNLUHOKPYYHVNĤLaNUHVNRFGNH̀GFJNN[LÛHMFHNcNJSMNHMKNHhFGgdH|GLFGHUFMLJNHLOHUFMHGNbSLGN[HRFGH
WYPLTOHGNYPMLÛHMFHPUHNTNĜNUJ_HNU[PÛNGLÛHYLRNHFGH̀GF̀NGM_HPGLOLÛHSU[NGHfNJMLFUHt¢dxdHzKNHWFUMGPJMFGHP̂GNNOHMKPMHPUH
Nc̀GNOOHJFU[LMLFUH̀GNJN[NUMHMFHMKNHWFUMGPJMFGXOHNUMLMYNTNUMHMFHPU_HLUJGNPONHLUHMKNHWFUMGPJMHfSTHOKPYYHVNHRSYYHPU[H
JFT̀ YNMNHJFT̀ YLPUJNHMFHMKNHOPMLORPJMLFUHFRHMKNH\QUNGHQLMKHMKNHGNbSLGNTNUMOHFRHIGMLJYNHt£dHzKNHWFUMGPJMFGH
PJgUFQYN[̂NOHMKNHUFH[PTP̂NOHRFGH[NYP_H̀GFaLOLFUOHONMHRFGMKHLUHfNJMLFUOH¤dxdwHPU[Ht£dtd¥dtdyHKNGNFRd

ijklmkmlmkjzKNHWFUMGPJMFGHOKPYYHUFMHVNHNUMLMYN[HMFHPU_HP[}SOMTNUMHLUHMKNHWFUMGPJMHfSTHFGHWFUMGPJMHzLTNHLRrH
mk zKNHWFUMGPJMFGHgUNQHFRHMKNHNcLOMNUJNHFRHOSJKHJFU[LMLFUOHPMHMKNHMLTNHWFUMGPJMFGHTP[NHPHRLUPYH

JFTTLMTNUMHMFH\QUNGHLUHGNÒNJMHFRHWFUMGPJMHfSTHPU[HWFUMGPJMHzLTNOHV_HMKNHOSVTLOOLFUHFRHPHVL[HFGH
VNJFTLÛHVFSU[HSU[NGHPHUN̂FMLPMN[HJFUMGPJMvHFGH

mo zKNHNcLOMNUJNHFRHOSJKHJFU[LMLFUHJFSY[HGNPOFUPVY_HKPaNHVNNUH[LOJFaNGN[HFGHGNaNPYN[HPOHPHGNOSYMHFRHPU_H
NcPTLUPMLFUZHLUaNOML̂PMLFUZHNc̀YFGPMLFUZHMNOMHFGHOMS[_HFRHMKNHOLMNHPU[HJFUML̂SFSOHPGNPOHGNbSLGN[HV_HMKNH
¦L[[LÛH§NbSLGNTNUMOHFGHWFUMGPJMH�FJSTNUMOHMFHVNHJFU[SJMN[HV_HFGHRFGHMKNHWFUMGPJMFGH̀GLFGHMFH
WFUMGPJMFGXOHTPgLÛHOSJKHRLUPYHJFTTLMTNUMvH

mn zKNHWFUMGPJMFGHRPLYN[HMFĤLaNHMKNHQGLMMNUHUFMLJNHQLMKLUHMKNHMLTNHPU[HPOHGNbSLGN[HV_HfNJMLFUHt£dtdwvHFG
m~ {RHMKNH\QUNGHPU[HMKNHWFUMGPJMFGHPGNHSUPVYNHMFHP̂GNNHFUHNUMLMYNTNUMHMFHFGHPOHMFHMKNHPTFSUMHFGHYNÛMKHFRH

PU_HOSJKHNbSLMPVYNHP[}SOMTNUMHLUHMKNHWFUMGPJMHfSTHFGHWFUMGPJMHzLTNOZHPHJYPLTHTP_HVNHTP[NHMKNGNRFGNH
POH̀GFaL[N[HLUHIGMLJYNHt£dḦFQNaNGZHMKNH\QUNGZHWFUOMGSJMLFUH]PUP̂NGZHPU[HIGJKLMNJMHOKPYYHUFMHVNHYLPVYNH
MFHMKNHWFUMGPJMFGHRFGHPU_HJYPLTOZHJFOMOZHYFOONOHFGH[PTP̂NOHOSOMPLUN[HV_HMKNHWFUMGPJMFGHFUHFGHLUH
JFUUNJMLFUHQLMKHPU_HFMKNGH̀GF}NJMHFGHPUMLJL̀PMN[H̀GF}NJMd

ijklmkm©j������j���j ¡¡�������jª���
ijklmkm©mkH{RHMKNHWFUMGPJMFGHQLOKNOHMFHTPgNHPHWYPLTHRFGHPUHLUJGNPONHLUHMKNHWFUMGPJMHzLTNZHUFMLJNHPOH̀GFaL[N[HLUHfNJMLFUOH
t£dtdwHPU[Ht£dtdxHOKPYYHVNĤLaNUdHzKNHWFUMGPJMFGXOHWYPLTHOKPYYHLUJYS[NHPUHNOMLTPMNHFRHMKNH̀GFVPVYNHNRRNJMHFRH[NYP_HFUH
G̀F̂GNOOHFRHMKNHhFGgdH{UHMKNHJPONHFRHPHJFUMLUSLÛH[NYP_HFUY_HFUNHWYPLTHLOHUNJNOOPG_d
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GHIJKIKLKIKIMNOMPQQRSTPUSVOMWVXMYZUYO[SVOMVWMUS\YM\][UM[YUMWVXÛMSOM_YUPSRMÛYMTSXT]\[UPOTY[MÛPUMWVX\MÛYM̀P[S[MWVXMÛYM
aRPS\bMÛYM_PUYM]QVOMĉST̂MYPT̂MTP][YMVWM_YRPdM̀YePOMUVMPWWYTUMÛYMQXVeXY[[MVWMÛYMfVXgbMÛYM_PUYM]QVOMĉST̂MYPT̂M
TP][YMVWM_YRPdMTYP[Y_MUVMPWWYTUMÛYMQXVeXY[[MVWMÛYMfVXgMPO_MÛYMO]\̀ YXMVWM_Pd[hMSOTXYP[YMSOMÛYMaVOUXPTUMiS\YM
TRPS\Y_MP[MPMTVO[Yj]YOTYMVWMYPT̂M[]T̂MTP][YMVWM_YRPdkMîYMaVOUXPTUVXM[̂PRRMQXVlS_YM[]T̂M[]QQVXUSOeM_VT]\YOUPUSVOMP[M
ÛYMmcOYXbMaVO[UX]TUSVOMnPOPeYXMVXMNXT̂SUYTUM\PdMXYj]SXYMSOTR]_SOebMĉYXYMPQQXVQXSPUYbMPMXYlS[Y_MTVO[UX]TUSVOM
[T̂Y_]RYMSO_STPUSOeMPRRMÛYMPTUSlSUSY[MPWWYTUY_M̀dMÛYMTSXT]\[UPOTY[MWVX\SOeMÛYM̀P[S[MVWMÛYMaRPS\MWVXMPOMSOTXYP[YMSOMÛYM
aVOUXPTUMiS\Yk

GHIJKIKLKIKopîYMaVOUXPTUVXM[̂PRRMOVUM̀YMYOUSURY_MUVMPM[YQPXPUYMSOTXYP[YMSOMÛYMaVOUXPTUMiS\YMWVXMYPT̂MVOYMVWMÛYMO]\̀ YXM
VWMTP][Y[MVWM_YRPdMĉST̂M\PdM̂PlYMTVOT]XXYOUMVXMSOUYXXYRPUY_MYWWYTU[MVOMÛYMQXVeXY[[MVWMÛYMfVXgbMVXMWVXMTVOT]XXYOUM
_YRPd[M_]YMUVMÛYMWP]RUMVWMÛYMaVOUXPTUVXk

GHIJKIKLKIKqMîYMaVOUXPTUVXMPeXYY[MÛPUMPOMYZQXY[[MTVO_SUSVOMQXYTY_YOUMUVMÛYMaVOUXPTUVXh[MYOUSURY\YOUMUVMPOdMYZUYO[SVOM
VWMÛYMaVOUXPTUMiS\YM[̂PRRM̀YMW]RRMPO_MTV\QRYUYMTV\QRSPOTYMUVMÛYM[PUS[WPTUSVOMVWMÛYMmcOYXMcSÛMÛYMXYj]SXY\YOU[MVWM
NXUSTRY[MrMPO_Mstk

GHIJKIKLKIKuMîYMmcOYXM[̂PRRMOVUM̀YMRSP̀RYMUVMÛYMaVOUXPTUVXMVXMPOdMVWMSU[Mv]̀TVOUXPTUVXMWVXMTRPS\[bMS\QPTUMTV[U[bM
YZUYO_Y_MeYOYXPRMTVO_SUSVO[MVXM_YRPdM_P\PeY[MVWMPOdMOPU]XYMTP][Y_M̀dMVXMPXS[SOeMV]UMVWM_YRPdbM_S[X]QUSVObMSOUYXWYXYOTYbM
SOYWWSTSYOTSY[bMS\QY_POTYbM̂SO_XPOTYbMPTTYRYXPUSVObMXY[Yj]YOTSOebM[T̂Y_]RYMS\QPTU[bMRPTgMVWMUS\YRSOY[[M̀dMÛYMmcOYXM
VXMSU[MNXT̂SUYTUMVXMaVO[UX]TUSVOMnPOPeYXbMPO_MRPTgMVWMTVVX_SOPUSVOMVXM[T̂Y_]RSOebMT]\]RPUSlYMS\QPTUMVWM\]RUSQRYM
T̂POeYMVX_YX[bMYXXVX[MVXMV\S[[SVO[MSOMÛYM_Y[SeOMVWMÛYMwXVxYTUbM_YRPdMPO_MVÛYXMQYXWVX\POTYMS\QPTU[kMîYM[VRYMXY\Y_dM
PePSO[UMÛYMmcOYXMWVXM[]T̂M_YRPd[M[̂PRRM̀YMÛYMPRRVcPOTYMVWMP__SUSVOPRMUS\YMWVXMTV\QRYUSVOMVWMÛYMfVXgbMÛYMP\V]OUMVWM
ĉST̂M[̂PRRM̀YM[]̀xYTUMUVMÛYMaRPS\[MQXVTY_]XYM[YUMWVXÛM̂YXYSOkMyZTYQUMUVMÛYMYZUYOUbMSWMPOdbMYZQXY[[RdMQXV̂S̀SUY_M̀dM
RPcbMÛYMaVOUXPTUVXMYZQXY[[RdMPeXYY[MOVUMUVM\PgYMPO_M̂YXỲdMcPSlY[MPOdMTRPS\MWVXM_P\PeY[MWVXM_YRPdbMSOTR]_SOebM̀]UM
OVUMRS\SUY_MUVbMÛV[YMXY[]RUSOeMWXV\MSOTXYP[Y_MRP̀VXMVXM\PUYXSPRMTV[U[bMYZUYO_Y_MeYOYXPRMTVO_SUSVO[bM_SXYTUSVO[MeSlYOMVXM
OVUMeSlYOM̀dMÛYMmcOYXbMaVO[UX]TUSVOMnPOPeYXbMVXMNXT̂SUYTUbMSOTR]_SOeM[T̂Y_]RSOeMPO_MTVVX_SOPUSVOMVWMÛYMfVXgzMÛYM
NXT̂SUYTUh[MQXYQPXPUSVOMVWM_XPcSOe[MPO_M[QYTSWSTPUSVO[MVXMÛYMaVO[UX]TUSVOMnPOPeYXh[MVXMNXT̂SUYTUh[MXYlSYcMVWM[̂VQM
_XPcSOe[MPO_MXYj]Y[U[MWVXMSO[UX]TUSVO[zMYXXVX[MVXMV\S[[SVO[MSOMÛYM_Y[SeOMVWMÛYMwXVxYTUzMVXbMVOMPTTV]OUMVWMPOdM_YRPdbM
_S[X]QUSVObMSOUYXWYXYOTYbMS\QY_POTYbMSOYWWSTSYOTdbMRPTgMVWMQXV_]TUSlSUdbMV̀[UX]TUSVOMVXM̂SO_XPOTYMWVXMPOdMTP][YM
ĉPU[VYlYXM̀dMÛYMmcOYXbMaVO[UX]TUSVOMnPOPeYXbMNXT̂SUYTUMVXMPOdMVÛYXMaVOUXPTUVXMVXMvYQPXPUYMaVOUXPTUVXMVOMÛYM
wXVxYTUMĉYÛYXMVXMOVUMWVXY[YYP̀RYMVXMPOUSTSQPUY_kMîYMaVOUXPTUVXMPeXYY[MÛPUMSU[M[VRYMXSêUMPO_MXY\Y_dMÛYXYWVXYM[̂PRRM
ỲMPOMYZUYO[SVOMVWMUS\YbMSWMPQQXVQXSPUYkM{UMS[MY\Q̂P[S|Y_MÛPUMOVM\VOYUPXdMXYTVlYXdM\PdM̀YMV̀UPSOY_M̀dMÛYMaVOUXPTUVXM
WVXM_YRPdMPePSO[UMÛYMmcOYXbMaVO[UX]TUSVOMnPOPeYXbMNXT̂SUYTUbMVÛYXMaVOUXPTUVXMVXMvYQPXPUYMaVOUXPTUVXM̀P[Y_MVOMPOdM
XYP[VOMPO_MÛPUMÛYMaVOUXPTUVXh[M[VRYMXY\Y_dbMSWMPQQXVQXSPUYbMS[MP__SUSVOPRMUS\Yk

GHIJKIKLKoM{WMP_lYX[YMcYPÛYXMTVO_SUSVO[MPXYMÛYM̀P[S[MWVXMPMaRPS\MWVXMP__SUSVOPRMUS\YbM[]T̂MaRPS\M[̂PRRM̀YM_VT]\YOUY_M
d̀M_PUPM[]̀[UPOUSPUSOeMÛPUMcYPÛYXMTVO_SUSVO[McYXYMP̀OVX\PRMWVXMÛYMQYXSV_MVWMUS\YbMTV]R_MOVUM̂PlYM̀YYOMXYP[VOP̀RdM
POUSTSQPUY_MPO_M̂P_MPOMP_lYX[YMYWWYTUMVOMÛYM[T̂Y_]RY_MTVO[UX]TUSVOkM{OMQRPOOSOeM̂S[MTVO[UX]TUSVOM[T̂Y_]RYMcSÛSOMÛYM
PeXYY_MaVOUXPTUMiS\YbMSUM[̂PRRM̀YMP[[]\Y_MÛPUMÛYMaVOUXPTUVXM̂P[MPOUSTSQPUY_MÛYMP\V]OUMVWMP_lYX[YMcYPÛYXM
TVO_SUSVO[MOVX\PRMUVMÛYM[SUYMVWMÛYMfVXgMWVXMÛYM[YP[VOMVXM[YP[VO[MVWMÛYMdYPXMSOlVRlY_kMmORdMÛV[YMcYPÛYXM_YRPd[M
PUUXS̀]UP̀RYMUVMVÛYXMÛPOMOVX\PRMcYPÛYXMTVO_SUSVO[McSRRM̀YMTVO[S_YXY_M̀dMÛYMNXT̂SUYTUk

GHIJKIK}H~�����H��H������H���H�������������H�������KMîYMaVOUXPTUVXMcPSlY[MPOdMPO_MPRRMTRPS\[MWVXMTVO[Yj]YOUSPRM
_P\PeY[MVWMPOdMgSO_MPO_MOPU]XYMPXS[SOeMV]UMVWMVXMXYRPUSOeMUVMÛS[MaVOUXPTUkMîS[M
��������������������
cPSlYXMVWMTVO[Yj]YOUSPRM_P\PeY[M[̂PRRM[]XlSlYMUYX\SOPUSVOMVWMÛYMaVOUXPTUk

GHIJKoH�������H��������
GHIJKoKIMaRPS\[M̀dMÛYMaVOUXPTUVXbMYZTR]_SOeMÛV[YMĉYXYMÛYMTVO_SUSVOMeSlSOeMXS[YMUVMÛYMaRPS\MS[MWSX[UM_S[TVlYXY_MPWUYXM
YZQSXPUSVOMVWMÛYMQYXSV_MWVXMTVXXYTUSVOMVWMÛYMfVXgM[YUMWVXÛMSOMvYTUSVOMs k k MVXMPXS[SOeM]O_YXMvYTUSVO[Ms¡k¢bMs¡k£bMPO_M
ssktbM[̂PRRM̀YMXYWYXXY_MUVMÛYM{OSUSPRM¤YTS[SVOMnPgYXMWVXMSOSUSPRM_YTS[SVOkMîYMNXT̂SUYTUMcSRRM[YXlYMP[MÛYM{OSUSPRM¤YTS[SVOM
nPgYXbM]ORY[[MVÛYXcS[YMSO_STPUY_MSOMÛYMNeXYY\YOUkMyZTYQUMWVXMÛV[YMaRPS\[M̀dMÛYMaVOUXPTUVXMYZTR]_Y_M̀dMÛS[M
vYTUSVOMstk ksbMPOMSOSUSPRM_YTS[SVOM[̂PRRM̀YMXYj]SXY_MP[MPMTVO_SUSVOMQXYTY_YOUMUVM̀SO_SOeM_S[Q]UYMXY[VR]USVOMVWMPOdMaRPS\kM
{WMPOMSOSUSPRM_YTS[SVOM̂P[MOVUM̀YYOMXYO_YXY_McSÛSOM¢¡M_Pd[MPWUYXMÛYMaVOUXPTUVXh[MaRPS\M̂P[M̀YYOMXYWYXXY_MUVMÛYM{OSUSPRM
¤YTS[SVOMnPgYXbMÛYMaVOUXPTUVXM\PdMQXVTYY_McSÛM̀SO_SOeM_S[Q]UYMXY[VR]USVOMcSÛV]UMPM_YTS[SVOM̂PlSOeM̀YYOMXYO_YXY_kM
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GHIJKKLMNJLOHPMPQILRJSPKPTHLUQVJWLQHXLQIILQYYJSMJXLZQWMPJKLQ[WJJ\LMNJLOHPMPQILRJSPKPTHLUQVJWL]PIILHTMLXJSPXJLXPKẐMJKL
_JM]JJHLMNJL̀THMWQSMTWLQHXLZJWKTHKLTWLJHMPMPJKLTMNJWLMNQHLMNJLa]HJWb

cdefghghLiNJLOHPMPQILRJSPKPTHLUQVJWL]PIILWJjPJ]L̀IQPkKL_lLMNJL̀THMWQSMTWLQHXL]PMNPHLMJHLXQlKLTYLMNJLWJSJPZMLTYLQL̀IQPkL
MQVJLTHJLTWLkTWJLTYLMNJLYTIIT]PH[LQSMPTHKmLnopLWJq̂JKMLQXXPMPTHQILK̂ZZTWMPH[LXQMQLYWTkLMNJLSIQPkQHMLTWLQLWJKZTHKJL]PMNL
K̂ZZTWMPH[LXQMQLYWTkLMNJLTMNJWLZQWMl\LnrpLWJsJSMLMNJL̀IQPkLPHL]NTIJLTWLPHLZQWM\LntpLQZZWTjJLMNJL̀IQPk\LnupLK̂[[JKMLQL
STkZWTkPKJ\LTWLnvpLQXjPKJLMNJLZQWMPJKLMNQMLMNJLOHPMPQILRJSPKPTHLUQVJWLPKL̂HQ_IJLMTLWJKTIjJLMNJL̀IQPkLPYLMNJLOHPMPQIL
RJSPKPTHLUQVJWLIQSVKLK̂YYPSPJHMLPHYTWkQMPTHLMTLJjQÎQMJLMNJLkJWPMKLTYLMNJL̀IQPkLTWLPYLMNJLOHPMPQILRJSPKPTHLUQVJWL
STHSÎXJKLMNQM\LPHLMNJLOHPMPQILRJSPKPTHLUQVJWwKLKTIJLXPKSWJMPTH\LPML]T̂IXL_JLPHQZZWTZWPQMJLYTWLMNJLOHPMPQILRJSPKPTHLUQVJWL
MTLWJKTIjJLMNJL̀IQPkb

cdefghgxLOHLJjQÎQMPH[L̀IQPkKL_lLMNJL̀THMWQSMTW\LMNJLOHPMPQILRJSPKPTHLUQVJWLkQl\L_̂MLKNQIILHTML_JLT_IP[QMJXLMT\LSTHK̂IML
]PMNLTWLKJJVLPHYTWkQMPTHLYWTkLJPMNJWLZQWMlLTWLYWTkLZJWKTHKL]PMNLKZJSPQILVHT]IJX[JLTWLJyZJWMPKJL]NTLkQlLQKKPKMLMNJL
OHPMPQILRJSPKPTHLUQVJWLPHLWJHXJWPH[LQLXJSPKPTHbLiNJLOHPMPQILRJSPKPTHLUQVJWLkQlLWJq̂JKMLMNJLa]HJWLMTLQ̂MNTWPzJL
WJMJHMPTHLTYLK̂SNLZJWKTHKLQMLMNJLa]HJWwKLJyZJHKJb

cdefghg{LOYLMNJLOHPMPQILRJSPKPTHLUQVJWLWJq̂JKMKLQLZQWMlLMTLZWTjPXJLQLWJKZTHKJLMTLQL̀IQPkL_lLMNJL̀THMWQSMTWLTWLMTLŶWHPKNL
QXXPMPTHQILK̂ZZTWMPH[LXQMQ\LK̂SNLZQWMlLKNQIILWJKZTHX\L]PMNPHLo|LXQlKLQYMJWLWJSJPZMLTYLK̂SNLWJq̂JKM\LQHXLKNQIILJPMNJWLnopL
ZWTjPXJLQLWJKZTHKJLTHLMNJLWJq̂JKMJXLK̂ZZTWMPH[LXQMQ\LnrpLQXjPKJLMNJLOHPMPQILRJSPKPTHLUQVJWL]NJHLMNJLWJKZTHKJLTWL
K̂ZZTWMPH[LXQMQL]PIIL_JLŶWHPKNJXLTWLntpLQXjPKJLMNJLOHPMPQILRJSPKPTHLUQVJWLMNQMLHTLK̂ZZTWMPH[LXQMQL]PIIL_JLŶWHPKNJXbL
GZTHLWJSJPZMLTYLMNJLWJKZTHKJLTWLK̂ZZTWMPH[LXQMQ\LPYLQHl\LMNJLOHPMPQILRJSPKPTHLUQVJWL]PIILJPMNJWLWJsJSMLTWLQZZWTjJLMNJL
ÌQPkL_lLMNJL̀THMWQSMTWLPHL]NTIJLTWLPHLZQWMb

cdefghgfLiNJLOHPMPQILRJSPKPTHLUQVJWL]PIILWJHXJWLQHLPHPMPQILXJSPKPTHLQZZWTjPH[LTWLWJsJSMPH[LMNJL̀IQPkL_lLMNJL̀THMWQSMTW\L
TWLPHXPSQMPH[LMNQMLMNJLOHPMPQILRJSPKPTHLUQVJWLPKL̂HQ_IJLMTLWJKTIjJLMNJL̀IQPkbLiNPKLPHPMPQILXJSPKPTHLKNQIILnopL_JLPHL]WPMPH[}L
nrpLKMQMJLMNJLWJQKTHKLMNJWJYTW}LQHXLntpLHTMPYlLMNJLZQWMPJKLQHXLMNJL~WSNPMJSMLQHXL̀THKMŴSMPTHLUQHQ[JW\LPYLMNJL~WSNPMJSMLTWL
T̀HKMŴSMPTHLUQHQ[JWLPKLHTMLKJWjPH[LQKLMNJLOHPMPQILRJSPKPTHLUQVJW\LTYLQHlLSNQH[JLPHLMNJL̀THMWQSML�̂kLTWL̀THMWQSML
iPkJLTWL_TMNbLiNJLPHPMPQILXJSPKPTHLKNQIIL_JLYPHQILQHXL_PHXPH[LTHLMNJLZQWMPJKL_̂MLK̂_sJSMLMTL_PHXPH[LXPKẐMJLWJKTÎMPTHb

cdefghg�LOHMJHMPTHQIIlLTkPMMJXb

cdefghg�geLOHMJHMPTHQIIlLTkPMMJXb

cdefghg�LOHMJHMPTHQIIlLTkPMMJXb

cdefghg�LOYLQL̀IQPkL_lLMNJL̀THMWQSMTWLWJIQMJKLMTLTWLPKLMNJLK̂_sJSMLTYLQLkJSNQHPSwKLIPJH\LMNJLZQWMlLQKKJWMPH[LK̂SNL̀IQPkL
kQlLZWTSJJXLPHLQSSTWXQHSJL]PMNLQZZIPSQ_IJLIQ]LMTLSTkZIlL]PMNLMNJLIPJHLHTMPSJLTWLYPIPH[LXJQXIPHJKb

�������de�����������d����������
cde�ged�����d�����������
cde�gege�iNJL̀THMWQSMTWLKNQIILkQPHMQPHLZTIPSPJKLYTWLJq̂QILJkZITlkJHMLTZZTWM̂HPMlLYTWLSTHKMŴSMPTHLJkZITlkJHMbL
R̂WPH[LZJWYTWkQHSJLTYLMNJL~[WJJkJHM\LMNJL̀THMWQSMTWLQ[WJJKLQKLYTIIT]Km

cde�geghLiNJL̀THMWQSMTWLQHXLPMKL�̂_STHMWQSMTWKLKNQIILHTMLXPKSWPkPHQMJLQ[QPHKMLQHlLJkZITlJJLTWLQZZIPSQHMLYTWL
JkZITlkJHML_JSQ̂KJLTYLWQSJ\LWJIP[PTH\LSTITW\LKJyLnPHSÎXPH[LMWQHK�[JHXJWp\LKJŷQILTWPJHMQMPTH\LTWLHQMPTHQILTWP[PHbLiNJL
T̀HMWQSMTWLKNQIILMQVJLQYYPWkQMPjJLQSMPTHLMTLJHK̂WJLMNQMLQIILQZZIPSQHMKLQWJLJkZITlJX\LQHXLMNQMLJkZITlJJKLQWJLMWJQMJXL
X̂WPH[LJkZITlkJHML]PMNT̂MLWJ[QWXLMTLMNJPWLWQSJ\LWJIP[PTH\LSTITW\LKJy\LnPHSÎXPH[LMWQHK�[JHXJWp\LKJŷQILTWPJHMQMPTH\LLTWL
HQMPTHQILTWP[PHbL�̂SNLQSMPTHLKNQIILPHSÎXJ\L_̂MLHTML_JLIPkPMJXLMT\LMNJLYTIIT]PH[mLJkZITlkJHM\L̂Z[WQXPH[\LXJkTMPTHLTWL
MWQHKYJW}LWJSŴPMkJHMLTWLWJSŴPMkJHMLQXjJWMPKPH[}LIQlTYYLTWLMJWkPHQMPTH}LWQMJKLTYLZQlLTWLTMNJWLYTWkKLTYLSTkZJHKQMPTH}L
QHXLKJIJSMPTHLYTWLMWQPHPH[\LPHSÎXPH[LQZZWJHMPSJKNPZLQHXLTH�MNJ�sT_LMWQPHPH[bL

cde�gegx�iNJL̀THMWQSMTWL]PIILZTKMLQHXLVJJZLZTKMJXLPHLSTHKZPŜT̂KLZIQSJK\LYTWLJkZITlJJKLQHXLQZZIPSQHMKLYTWL
JkZITlkJHM\LHTMPSJKLT_MQPHJXL_lLMNJL̀THMWQSMTWLYWTkLMNJL�J]L�TWVL�MQMJLRPjPKPTHLTYL�̂kQHL P[NMKLQKLKJMLYTWMNLPHLMNJL
¡JHJWQIL J[̂IQMPTHKLTYLMNQMLRPjPKPTHLQML¢L��̀   Lu££bonQp\LK̂SNLSTHKZPŜT̂KLZIQSJKLMTL_JLQKLXJYPHJXLPHL¢L��̀   L
u££bon_p\LQHXLK̂SNLTMNJWLZTKMPH[KLQKLMNQMLRPjPKPTHLkQlLWJq̂PWJL]PMNLWJKZJSMLMTL�J]L�TWVL�MQMJwKLIQ]K\LSTXJK\LŴIJK\LQHXL
WJ[̂IQMPTHKL[TjJWHPH[LXPKSWPkPHQMPTHLPHLJkZITlkJHMb
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GHIJKIKLMNOPMQRSTUVWTRUMXYZZM[TVTPMYSMVZZM[RZYWYTVTYRS[MRUMV\]PUTY[P̂PST[M_RUMP̂ Z̀RaPP[M̀ZVWP\MbacMRUMRSMbPOVZ_cMR_MTOPM
QRSTUVWTRUcMTOVTMVZZMdeVZY_YP\MV̀ Z̀YWVST[MXYZZMbPMV__RU\P\MPdeVZMP̂ Z̀Râ PSTMR̀ R̀UTeSYTYP[MXYTOReTM\Y[WUŶYSVTYRSM
bPWVe[PMR_MUVWPcMWUPP\cMWRZRUMc[PfcMgYSWZe\YShMTUVS[ihPS\PUjcM[PfeVZMRUYPSTVTYRScMRUMSVTYRSVZMRUYhYSkM

GHIJKIKlHNOPMQRSTUVWTRUMXYZZMWR̂ Z̀aMXYTOM̀UR]Y[YRS[MR_MmPWTYRS[MnopinooMR_MTOPMqfPWeTY]PMrVXMVS\MXYTOMTOPMQY]YZM
sYhOT[MrVXcMXYZZM_eUSY[OMVZZMYS_RÛVTYRSMVS\MUP̀RUT[M\PP̂P\MSPWP[[VUaMbaMTOPMmTVTPMQR̂ Ŷ[[YRSPUMR_Mtê VSMsYhOT[M
eS\PUMTOP[PMSRSi\Y[WUŶYSVTYRSMWZVe[P[MVS\M[eWOM[PWTYRS[MR_MTOPMqfPWeTY]PMrVXcMVS\MXYZZM̀PÛYTMVWWP[[MTRMTOPM
QRSTUVWTRUu[MbRRv[cMUPWRU\[MVS\MVWWReST[MbaMTOPMwXSPUcMTOPMmTVTPMQR̂ Ŷ[[YRSPUMR_Mtê VSMsYhOT[cMTOPMxTTRUSPaM
yPSPUVZMVS\MTOPMzS\e[TUYVZMQR̂ Ŷ[[YRSPUM_RUMTOPM̀eÙR[P[MR_MYS]P[TYhVTYRSMTRMV[WPUTVYSMWR̂ Z̀YVSWPMXYTOMTOP[PM
SRS\Y[WUŶYSVTYRSMWZVe[P[MVS\M[eWOM[PWTYRS[MR_MTOPMqfPWeTY]PMrVXMVS\MQY]YZMsYhOT[MrVXk

GHIJKIKJHNOPMQRSTUVWTRUMXYZZM[PS\MTRMPVWOMZVbRUMeSYRScMRUMUP̀UP[PSTVTY]P[MR_MXRUvPU[cMXYTOMXOYWOMYTMOV[cMRUMY[MbReS\MbaM
VMWRZZPWTY]PMbVUhVYSYShMRUMRTOPUMxhUPP̂PSTMRUMeS\PU[TVS\YShMSRTYWP[MRbTVYSP\M_UR̂ MTOPMmTVTPMQR̂ Ŷ[[YRSPUMR_Mtê VSM
sYhOT[cMV\]Y[YShM[eWOMrVbRUM{SYRSMRUMUP̀UP[PSTVTY]PMR_MTOPMQRSTUVWTRUu[MxhUPP̂PSTMeS\PUMUPdeYUP̂PST[MR_MTOY[MxUTYWZPkM
z_MTOPMQRSTUVWTRUMXV[M\YUPWTP\MTRM\RM[RMbaMwXSPUMV[M̀VUTMR_MTOPM|Y\cMTOPMQRSTUVWTRUM[OVZZMUPdeP[TM[eWOMZVbRUMeSYRSMRUM
UP̀UP[PSTVTY]PMTRM_eUSY[OMOŶMXYTOMVMXUYTTPSM[TVTP̂PSTMTOVTM[eWOMZVbRUMeSYRSMRUMUP̀UP[PSTVTY]PMXYZZMSRTM\Y[WUŶYSVTPM
bPWVe[PMR_MUVWPcMWUPP\cMWRZRUcM[PfcMgYSWZe\YShMTUVS[ihPS\PUjcM[PfeVZMRUYPSTVTYRScMMRUMSVTYRSVZMRUYhYSMVS\MTOVTM[eWOMZVbRUM
eSYRSMRUMUP̀UP[PSTVTY]PMPYTOPUMXYZZMV__YÛVTY]PZaMWRR̀PUVTPMXYTOYSMTOPMZŶYT[MR_MYT[MZPhVZMVS\MWRSTUVWTeVZMVeTORUYTaMYSMTOPM
Ŷ Z̀P̂PSTVTYRSMR_MTOPM̀RZYWaMVS\M̀UR]Y[YRS[MR_MTOP[PMSRSi\Y[WUŶYSVTYRSMWZVe[P[MRUMTOVTMYTMWRS[PST[MVS\MVhUPP[MTOVTM
UPWUeYT̂PSTMVWWRU\VSWPMXYTOMTOPM̀eÙR[P[MVS\M̀UR]Y[YRS[MR_MTOP[PMSRSi\Y[WUŶYSVTYRSMWZVe[P[kMz_M[eWOMZVbRUMeSYRSMRUM
UP̀UP[PSTVTY]PM_VYZ[MRUMUP_e[P[MTRMWR̂ Z̀aMXYTOM[eWOMVMUPdeP[TMTOVTMYTM_eUSY[OM[eWOMVM[TVTP̂PSTcMTOPMQRSTUVWTRUM[OVZZM
ÙR̂ T̀ZaMSRTY_aMTOPMwXSPUMVS\MmTVTPMQR̂ Ŷ[[YRSPUMR_Mtê VSMsYhOT[MR_M[eWOM_VYZeUPMRUMUP_e[VZk

GHIJKIK}MNOPMxhUPP̂PSTM̂VaMbPM_RUTOXYTOMWVSWPZP\cMTPÛYSVTP\MRUM[e[̀PS\P\MYSMXORZPcMRUMYSM̀VUTcMbaMwXSPUMèRSMTOPM
bV[Y[MR_MVM_YS\YShM̂V\PMbaMTOPMmTVTPM~Y]Y[YRSMR_Mtê VSMsYhOT[cMTOVTMTOPMQRSTUVWTRUMOV[MSRTMWR̂ Z̀YP\MXYTOMTOP[PM
SRSi\Y[WUŶYSVTYRSMWZVe[P[cMVS\MTOPMQRSTUVWTRUM̂VaMbPM\PWZVUP\MYSPZYhYbZPM_RUM_eTeUPMQRSTUVWT[M̂V\PMbacMRUMYSMbPOVZ_M
R_cMTOPMmTVTPcMRUMxeTORUYTaMRUMxhPSWaMR_MTOPMmTVTPcMRUMtRe[YShMxeTORUYTaMRUMVSM{UbVSMsPSPXVZMxhPSWacMRUMQRSTUVWT[M
UPdeYUYShMTOPMV̀ ÙR]VZMR_MTOPMQR̂ Ŷ[[YRSPUMR_MtRe[YShMVS\MQR̂ êSYTaMsPSPXVZcMeSTYZMYTMOV[M[VTY[_YP\MTOPMmTVTPM
~Y]Y[YRSMR_Mtê VSMsYhOT[cMTOVTMYTMOV[MP[TVbZY[OP\MVS\MY[MWVUUaYShMReTMVM̀URhUV̂MYSMWRS_RÛYTaMXYTOMTOPM̀UR]Y[YRS[MR_M
TOP[PMSRSi\Y[WUŶYSVTYRSMWZVe[P[kMmeWOM_YS\YSh[M[OVZZMbPM̂V\PMbaMTOPMmTVTPM~Y]Y[YRSMR_Mtê VSMsYhOT[MV_TPUM
WRSWYZYVTYRSMP__RUT[MbaMTOPM~Y]Y[YRSMOV]PM_VYZP\MTRMVWOYP]PMWR̂ Z̀YVSWPMXYTOMTOP[PMSRSi\Y[WUŶYSVTYRSMWZVe[P[MVS\MV_TPUM
VM]PUY_YP\MWR̂ Z̀VYSTMOV[MbPPSM_YZP\MXYTOMTOPM~Y]Y[YRScMSRTYWPMTOPUPR_MOV[MbPPSMhY]PSMTRMTOPMQRSTUVWTRUcMVS\MVSM
R̀ R̀UTeSYTaMOV[MbPPSMV__RU\P\MbaMTOPMQRSTUVWTRUMTRMbPMOPVU\M̀ebZYWZaMYSMVWWRU\VSWPMXYTOMTOPMqfPWeTY]PMrVXkMmeWOM
[VSWTYRS[M̂VaMbPMŶ R̀[P\MVS\MUP̂P\YP[MYS]RvP\MŶ P̂\YVTPZaMR_cMRUMYSMV\\YTYRSMTRM[VSWTYRSMYSMUP̂P\YP[MRTOPUXY[PM
ÙR]Y\P\MbaMZVXkMz_MTOPMxhUPP̂PSTMY[MWVSWPZP\MRUMTPÛYSVTP\MeS\PUM̀UR]Y[YRS[MR_MTOY[MxUTYWZPcMYSMV\\YTYRSMTRMRTOPUMUYhOT[M
R_MwXSPUM̀UR]Y\P\MYSMTOPMxhUPP̂PSTMèRSMYT[MbUPVWOMbaMTOPMQRSTUVWTRUcMTOPMQRSTUVWTRUMXYZZMORZ\MwXSPUMOVÛZP[[M
VhVYS[TMVSaMV\\YTYRSVZMPf̀PS[P[MRUMWR[T[MYSWeUUP\MbaMwXSPUMYSMWR̂ Z̀PTYShMTOPMXRUvMRUMYSM̀eUWOV[YShMTOPM[PU]YWP[cM
V̂TPUYVZ[cMPdeỲ̂ PSTMRUM[è Z̀YP[MWRSTP̂ Z̀VTP\MbaMxhUPP̂PSTMVS\MwXSPUM̂VaMXYTOORZ\M̀Vâ PST[M_UR̂ MTOPMQRSTUVWTRUM
YSMVSMV̂ReSTM[e__YWYPSTM_RUMTOY[M̀eÙR[PMVS\MUPWReU[PM̂VaMbPMOV\MVhVYS[TMVeTORUYTaMRSMTOPM�PU_RÛVSWPM|RS\MY_M
SPWP[[VUak

GHIJKIK�HNOPMQRSTUVWTRUMXYZZMYSWZe\PMTOPM̀UR]Y[YRS[MR_MTOY[MxUTYWZPMYSMP]PUaM[ebWRSTUVWTMRUM̀eUWOV[PMRU\PUMYSM[eWOMVM
V̂SSPUMTOVTM[eWOM̀UR]Y[YRS[MXYZZMbPMbYS\YShMèRSMPVWOM[ebWRSTUVWTRUMRUM]PS\RUMV[MTRMR̀PUVTYRS[MTRMbPM̀PU_RÛP\MXYTOYSM
TOPMmTVTPMR_M�PXM�RUvkMNOPMQRSTUVWTRUMXYZZMTVvPM[eWOMVWTYRSMYSMPS_RUWYShM[eWOM̀UR]Y[YRS[MR_M[eWOM[ebWRSTUVWTRUMRUM
èUWOV[PMRU\PUMV[MTOPMmTVTPM~Y]Y[YRSMR_Mtê VSMsYhOT[MRUMTOPMwXSPUM̂VaM\YUPWTcMYSWZe\YShM[VSWTYRS[MRUMUP̂P\YP[M_RUM
SRSiWR̂ Z̀YVSWPkMz_MTOPMQRSTUVWTRUMbPWR̂ P[MYS]RZ]P\MYSMRUMY[MTOUPVTPSP\MXYTOMZYTYhVTYRSMXYTOMVM[ebWRSTUVWTRUMRUMVM
]PS\RUcMV[MVMUP[eZTMR_M[eWOM\YUPWTYRSMbaMTOPMmTVTPM~Y]Y[YRSMR_Mtê VSMsYhOT[cMTOPMQRSTUVWTRUM[OVZZM̀UR̂ T̀ZaM[RMSRTY_aMTOPM
wXSPUMVS\MTOPMxTTRUSPaMyPSPUVZcMUPdeP[TYShMTOPMxTTRUSPaMyPSPUVZMTRMYSTPU]PSPMVS\M̀URTPWTMTOPMYSTPUP[T[MR_MTOPMmTVTPMR_M
�PXM�RUvk

GHIJK�H������H��H��������
GHIJK�KI�NOPMQRSTUVWTRUMOPUPbaMVhUPP[MTRMTOPM̀UR]Y[YRS[MR_M�VUVhUV̀OM��oiVMVS\MZ�oibMR_MTOPM�PXM�RUvMmTVTPM�YSVSWPM
rVXMVS\MmPWTYRSM�p�iVMR_MTOPM�PXM�RUvMyPSPUVZM�eSYWỲVZMrVXcMXOYWOMUPdeYUPMTOVTMèRSMTOPMUP_e[VZMR_MVM̀PU[RScM
XOPSMWVZZP\MbP_RUPMVMhUVS\M�eUacMOPV\MR_MVMmTVTPM\P̀VUT̂PSTcMTP̂ R̀UVUaMmTVTPMWR̂ Ŷ[[YRSMRUMRTOPUMmTVTPMVhPSWacMRUMTOPM
RUhVSY�P\MWUŶPMTV[vM_RUWPMYSMTOPM~P̀VUT̂PSTMR_MrVXcMXOYWOMY[MP̂ R̀XPUP\MTRMWR̂ P̀ZMTOPMVTTPS\VSWPMR_MXYTSP[[P[MVS\M
PfV̂YSPMTOP̂MeS\PUMRVTOcMTRMTP[TY_aMYSMVSMYS]P[TYhVTYRSMWRSWPUSYShMVSaMTUVS[VWTYRSMRUMWRSTUVWTMOV\MXYTOMTOPMmTVTPcMVSaM
R̀ZYTYWVZM[eb\Y]Y[YRSMTOPUPR_cMVM̀ebZYWMVeTORUYTaMRUMXYTOMVSaM̀ebZYWM\P̀VUT̂PSTcMVhPSWaMRUMR__YWYVZMR_MTOPMmTVTPMRUMR_MVSaM
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GHIJKJLMINOPQRJSJOJHTNKUVWVHXNHWNHXNMNGPQIJLNMPKUHWJKYZNKHNOJ[TNMN\MJSVWNHXNJ]]PTJKYNM[MJTOKNOPQOV̂PVTKNLWJ]JTMIN
GWHOVLPKJHTNHWNKHNMTO\VWNMTYNWVIVSMTKN̂PVOKJHTNLHTLVWTJT[NOPLUNKWMTOMLKJHTNHWNLHTKWMLK_

àbcdedbdb�fPLUNGVWOHTZNMTRNMTYNXJW]ZNGMWKTVWOUJGNHWNLHWGHWMKJHTNHXN\UJLUNUVNJONMN]V]QVWZNGMWKTVWZNRJWVLKHWNHWNHXXJLVWN
OUMIINQVNRJÔPMIJXJVRNXWH]NKUVWVMXKVWNOVIIJT[NKHNHWNOPQ]JKKJT[NQJRONKHNHWNWVLVJSJT[NM\MWRONXWH]NHWNVTKVWJT[NJTKHNMTYN
LHTKWMLKON\JKUNgV\NhHWiNfKMKVNHWNMTYNGPQIJLNRVGMWK]VTKZNM[VTLYNHWNHXXJLJMINKUVWVHXNXHWN[HHROZN\HWiNHWNOVWSJLVOZNXHWNMN
GVWJHRNHXNXJSVNYVMWONMXKVWNOPLUNWVXPOMI_

jklmlnmlopqrstsusrv
àbcdedbde�wTYNMTRNMIINLHTKWMLKON]MRVN\JKUNKUVNfKMKVNHXNgV\NhHWiZNHWNMTYNGPQIJLNRVGMWK]VTKZNM[VTLYNHWNHXXJLJMINKUVWVHXN
OJTLVNKUVNVXXVLKJSVNRMKVNHXNKUJONIM\ZNQYNOPLUNGVWOHTZNMTRNQYNMTNXJW]ZNGMWKTVWOUJGNHWNLHWGHWMKJHTNHXN\UJLUNUVNJONMN]V]QVWZN
GMWKTVWZNRJWVLKHWNHWNHXXJLVWN]MYNQVNLMTLVIVRNHWNKVW]JTMKVRNQYNKUVNfKMKVNHXNgV\NhHWiN\JKUHPKNJTLPWWJT[NMTYNGVTMIKYNHWN
RM]M[VONHTNMLLHPTKNHXNOPLUNLMTLVIIMKJHTNHWNKVW]JTMKJHTZNQPKNMTYN]HTVYONH\TJT[NQYNKUVNfKMKVNHXNgV\NhHWiNXHWN[HHRON
RVIJSVWVRNHWN\HWiNRHTVNGWJHWNKHNKUVNLMTLVIIMKJHTNHWNKVW]JTMKJHTNOUMIINQVNGMJR_

àbcdxayz{|}z~~�����a}~����a��a��������a��ay��a��{���~a��{�����~a���a�����z{ab�x|�
jklmlnmlopqrstsusrv
àbcdxdb��SVWYNQJRNHWNGWHGHOMINUVWVMXKVWN]MRVNKHNMNGHIJKJLMINOPQRJSJOJHTNHXNKUVNOKMKVNHWNMTYNGPQIJLNRVGMWK]VTKZNM[VTLYN
HWNHXXJLJMINKUVWVHXN\UVWVNLH]GVKJKJSVNQJRRJT[NJONWV̂PJWVRNQYNOKMKPKVZNWPIVZNWV[PIMKJHTNHWNIHLMINIM\ZNXHWN\HWiNHWNOVWSJLVON
GVWXHW]VRNHWNKHNQVNGVWXHW]VRNHWN[HHRONOHIRNHWNKHNQVNOHIRZNOUMIINLHTKMJTNKUVNXHIIH\JT[NOKMKV]VTKNOPQOLWJQVRNQYNKUVN
QJRRVWNMTRNMXXJW]VRNQYNOPLUNQJRRVWNMONKWPVNPTRVWNKUVNGVTMIKJVONHXNGVW�PWY�NgHT�LHIIPOJSVNQJRRJT[NLVWKJXJLMKJHT_

jklmlnmlopqrstsusrv
àbcdxde��YNOPQ]JOOJHTNHXNKUJONQJRZNVMLUNQJRRVWNMTRNVMLUNGVWOHTNOJ[TJT[NHTNQVUMIXNHXNMTYNQJRRVWNLVWKJXJVOZNMTRNJTNKUVN
LMOVNHXNMN�HJTKNQJRNVMLUNGMWKYNKUVWVKHNLVWKJXJVONMONKHNJKONH\TNHW[MTJ�MKJHTZNPTRVWNGVTMIKYNHXNGVW�PWYZNKUMKNKHNKUVNQVOKNHXN
iTH\IVR[VNMTRNQVIJVXZNKUVNXHIIH\JT[�

jklmlnmlopqrstsusrv
àbcdxdedb��UVNGWJLVONJTNKUJONQJRNUMSVNQVVTNMWWJSVRNMKNJTRVGVTRVTKIYN\JKUHPKNLHIIPOJHTZNLHTOPIKMKJHTZNLH]]PTJLMKJHTZN
HWNM[WVV]VTKZNXHWNKUVNGPWGHOVNHXNWVOKWJLKJT[NLH]GVKJKJHTOZNMONKHNMTYN]MKKVWNWVIMKJT[NKHNOPLUNGWJLVON\JKUNMTYNHKUVWNQJRRVWN
HWN\JKUNMTYNLH]GVKJKHW_

àbcdxdede��TIVOONHKUVW\JOVNWV̂PJWVRNQYNIM\ZNKUVNGWJLVON\UJLUNUMSVNQVVTN̂PHKVRNJTNKUJONQJRNUMSVNTHKNQVVTNiTH\JT[IYN
RJOLIHOVRNQYNKUVNQJRRVWNMTRN\JIINTHKNiTH\JT[IYNQVNRJOLIHOVRNQYNKUVNQJRRVWNGWJHWNKHNHGVTJT[ZNRJWVLKIYNHWNJTRJWVLKIYZNKHN
MTYNHKUVWNQJRRVWNHWNKHNMTYNLH]GVKJKHW_

jklmlnmlopqrstsusrv
àbcdxdedx�gHNMKKV]GKNUMONQVVTN]MRVNHWN\JIINQVN]MRVNQYNKUVNQJRRVWNKHNJTRPLVNMTYNHKUVWNGVWOHTZNGMWKTVWOUJGNHWN
LHWGHWMKJHTNKHNOPQ]JKNHWNTHKNKHNOPQ]JKNMNQJRNXHWNKUVNGPWGHOVNHXNWVOKWJLKJT[NLH]GVKJKJHT_

àbcdxdx�wNQJRNOUMIINTHKNQVNLHTOJRVWVRNXHWNM\MWRNTHWNOUMIINMTYNM\MWRNQVN]MRVN\UVWVNWV̂PJWV]VTKONHXNKUJONwWKJLIVNUMSVN
THKNQVVTNLH]GIJVRN\JKU�NGWHSJRVRNUH\VSVWZNKUMKNJTNMTYNLMOVNKUVNQJRRVWNLMTTHKN]MiVNKUVNXHWV[HJT[NLVWKJXJLMKJHTZNKUVN
QJRRVWNOUMIINOHNOKMKVNMTRNOUMIINXPWTJOUN\JKUNKUVNQJRNMNOJ[TVRNOKMKV]VTKN\UJLUNOVKNXHWKUNJTNRVKMJINKUVNWVMOHTONKUVWVXHWV_N
�UVWVNWV̂PJWV]VTKONHXNKUJONwWKJLIVNUMSVNTHKNQVVTNLH]GIJVRN\JKUZNKUVNQJRNOUMIINTHKNQVNLHTOJRVWVRNXHWNM\MWRNTHWNOUMIIN
MTYNM\MWRNQYN]MRVNPTIVOONKUVNUVMRNHXNKUVNGPWLUMOJT[NM[VTKNHXNKUVNGHIJKJLMINOPQRJSJOJHTZNGPQIJLNRVGMWK]VTKZNM[VTLYNHWN
HXXJLJMINKUVWVHXNKHN\UJLUNKUVNQJRNJON]MRVZNHWNUJONRVOJ[TVVZNRVKVW]JTVONKUMKNOPLUNRJOLIHOPWVN\MONTHKN]MRVNXHWNKUVNGPWGHOVN
HXNWVOKWJLKJT[NLH]GVKJKJHT_N

jklmlnmlopqrstsusrv
àbcdxd���UVNXMLKNKUMKNMNQJRRVWN M¡NUMONGPQIJOUVRNGWJLVNIJOKOZNWMKVOZNHWNKMWJXXONLHSVWJT[NJKV]ONQVJT[NGWHLPWVRZN Q¡NUMON
JTXHW]VRNGWHOGVLKJSVNLPOKH]VWONHXNGWHGHOVRZNHWNGVTRJT[ZNGPQIJLMKJHTNHXNTV\NHWNWVSJOVRNGWJLVNIJOKNXHWNOPLUNJKV]OZNHWN L¡N
UMONOHIRNKUVNOM]VNJKV]ONKHNHKUVWNLPOKH]VWONMKNKUVNOM]VNGWJLVONQVJT[NQJROZNRHVONTHKNLHTOKJKPKVNMNRJOLIHOPWVN\JKUJTNKUVN
]VMTJT[NHXNKUJONwWKJLIV_N

àbcdxd¢�wTYNQJRNUVWVMXKVWN]MRVNKHNMTYNGHIJKJLMINOPQRJSJOJHTNHXNKUVNOKMKVNHWNMTYNGPQIJLNRVGMWK]VTKZNM[VTLYNHXXJLJMIN
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GHIJIKLMNOMPMQKJRKJPGIMNSTTIJMLKJMUKJVMKJMWIJXSQIWMRIJLKJYITMKJMGKMNIMRIJLKJYITMKJMZKKTMWK[TMKJMGKMNIMWK[T\MUHIJIM
QKYRIGSGSXIMNSTTS]ZMSWMJÎ_SJITMNOMWGPG_GI\MJ_[I\MJIZ_[PGSK]\MKJM[KQP[M[PU\MP]TMUHIJIMW_QHMNSTMQK]GPS]WMGHIMQIJGSLSQPGSK]M
JILIJJITMGKMS]MW_NTSXSWSK]MK]IMKLMGHSWMWIQGSK]\MWHP[[MNIMTIIYITMGKMHPXIMNII]MP_GHKJS̀ITMWHP[[MNIMTIIYITMGKMS]Q[_TIMGHIM
WSZ]S]ZMP]TMW_NYSWWSK]MKLMGHIMNSTMP]TMGHIMS]Q[_WSK]MGHIJIS]MKLMGHIMQIJGSLSQPGIMPWMGKM]K]aQK[[_WSK]MPWMGHIMPQGMP]TMTIITMKLM
GHIMQKJRKJPGSK]b

cdefegfehijklmlnlko
pqrstuqvwwxyz{|z}q~�q����x�q�~z}���}w
�WMRJKXSTITMS]M�IQGSK]M���MKLMGHIM�I]IJP[M�_]SQSRP[M�PU\MGHIM�K]GJPQGKJMSWMRJKHSNSGITMLJKYMPWWSZ]S]Z\MGJP]WLIJJS]Z\M
QK]XIOS]Z\MW_N[IGGS]ZMKJMKGHIJUSWIMTSWRKWS]ZMKLMGHIMWPYI\MKJMKLMHSWMJSZHGMGSG[I\MKJMS]GIJIWGMGHIJIS]\MKJMHSWMRKUIJMGKM
I�IQ_GIMW_QHMQK]GJPQGMKJMP]OMKGHIJMRIJWK]MKJMQKJRKJPGSK]MUSGHK_GMGHIMRJIXSK_WMQK]WI]GMS]MUJSGS]ZMKLMGHIMKLLSQIJ\MNKPJTM
KJMPZI]QOMPUPJTS]ZMGHIMQK]GJPQGbMM�LMP]OMQK]GJPQGKJ\MGKMUHKYMP]OMQK]GJPQGMSWM[IG\MZJP]GITMP]TMPUPJTIT\MPWMJÎ_SJITMNOM
[PU\MNOMP]OMKLLSQIJ\MNKPJTMKJMPZI]QOMS]MPMRK[SGSQP[MW_NTSXSWSK]\MKJMKLMP]OMTSWGJSQGMGHIJIS]\MWHP[[MUSGHK_GMGHIMRJIXSK_WM
UJSGGI]MQK]WI]GMWRIQSLSITMS]MW_NTSXSWSK]MK]IMKLMGHSWMWIQGSK]\MPWWSZ]\MGJP]WLIJ\MQK]XIO\MW_N[IGMKJMKGHIJUSWIMTSWRKWIMKLM
W_QHMQK]GJPQG\MKJMHSWMJSZHG\MGSG[IMKJMS]GIJIWGMGHIJIS]\MKJMHSWMRKUIJMGKMI�IQ_GIMW_QHMQK]GJPQG\MGKMP]OMKGHIJMRIJWK]MKJM
QKJRKJPGSK]\MGHIMKLLSQIJ\MNKPJTMKJMPZI]QOMUHSQHM[IG\MYPTI\MZJP]GIT\MKJMPUPJTITMW_QHMQK]GJPQGMWHP[[MJIXKVIMP]TMP]]_[M
W_QHMQK]GJPQG\MP]TMGHIMRK[SGSQP[MW_NTSXSWSK]MKJMTSWGJSQGMGHIJIS]\MPWMGHIMQPWIMYPOMNI\MP]TMW_QHMKLLSQIJ\MNKPJTMKJMPZI]QOM
WHP[[MNIMJI[SIXITMP]TMTSWQHPJZITMLKJYMP]OMP]TMP[[M[SPNS[SGOMP]TMKN[SZPGSK]WMZJKUS]ZMK_GMKLMW_QHMQK]GJPQGMGKMW_QHM
QK]GJPQGKJ\MP]TMGKMGHIMRIJWK]MKJMQKJRKJPGSK]MGKMUHSQHMW_QHMQK]GJPQGMWHP[[MHPXIMNII]MPWWSZ]IT\MGJP]WLIJJIT\MQK]XIOIT\M
W_N[IGMKJMKGHIJUSWIMTSWRKWITMKL\MP]TMW_QHMQK]GJPQGKJ\MP]TMHSWMPWWSZ]IIW\MGJP]WLIJIIWMKJMW_N[IWWIIWMWHP[[MLKJLISGMP]TM[KWIM
P[[MYK]IOW\MGHIJIGKLKJIMIPJ]ITM_]TIJMW_QHMQK]GJPQG\MI�QIRGMWKMY_QHMPWMYPOMNIMJÎ_SJITMGKMRPOMHSWMIYR[KOIIWbMM�HIM
RJKXSWSK]WMKLMGHSWMWIQGSK]MWHP[[M]KGMHS]TIJ\MRJIXI]G\MKJMPLLIQGMP]MPWWSZ]YI]GMNOMP]OMW_QHMQK]GJPQGKJMLKJMGHIMNI]ILSGMKLMHSWM
QJITSGKJWMYPTIMR_JW_P]GMGKMGHIM[PUWMKLMGHSWMWGPGIb

pqrst�q�xzy|���xz}xzy
�_JW_P]GMGKMGHIM�PLIM�QHKK[WM�ZPS]WGM�SK[I]QIMS]M�T_QPGSK]M�QGM�������M[IZSW[PGSK]�MP]TM�PJGM��MKLMGHIM�IZ_[PGSK]WM
KLMGHIM�KYYSWWSK]IJMKLM�T_QPGSK]\MP]OMS]TSXST_P[MUHK\MPWMPMJIW_[GMKLMGHISJMUKJVMK]MGHSWMQPRSGP[MRJK IQG\MUS[[MYKXIM�KJM
YSZJPGI�MS]MP]TMK_GMKLMWG_TI]GMKQQ_RSITMPJIPWMLKJMYKJIMGHP]MLSXIM�¡�MTPOWMPMOIPJ\MY_WGMNIMLS]ZIJRJS]GITbM�HIM�K]GJPQGKJM
WHP[[MNIMJIWRK]WSN[IMGKMI]W_JIMGHPGMSGM�P]TMSGWMIYR[KOIIW�MPJIMS]ML_[[MQKYR[SP]QIMUSGHMGHIMLS]ZIJRJS]GS]ZMRJKXSWSK]WM¢IUM
£KJV¤WM����M�IZSW[PGSK]MP]TM�PJGM��MKLMGHIM�IZ_[PGSK]WMKLMGHIM�KYYSWWSK]IJMKLM�T_QPGSK]MPGMGHIM�K]GJPQGKJ¤WMWK[IM
QKWGMP]TMI�RI]WIb

cdefegfehijklmlnlko
v¥¦§�̈©qrª«««¬©q®̄¥°q±¦v¦©q̈v²̄¥q̈vq¥©³́§¥©µ©¬¦±
pqrªtrq~�¶xzyq·~��w
cdefegfehijklmlnlko
pqrªtrtrM�HIM�K]GJPQGKJMWRIQSLSQP[[OMPZJIIWMPWMJÎ_SJITMNOMGHIM¢IUM£KJVM�GPGIM�PNKJM�PUM���PNKJM�PU��\M�IQGSK]WM
¸̧�MP]TM̧̧ �aT\MPWMPYI]TIT\MGHPG¹

tr ¢KM[PNKJIJ\MUKJVIJ\MKJMYIQHP]SQMS]MGHIMIYR[KOMKLMGHIM�K]GJPQGKJ\M�_NQK]GJPQGKJMKJMKGHIJMRIJWK]MTKS]ZM
KJMQK]GJPQGS]ZMGKMTKMGHIMUHK[IMKJMP]OMRPJGMKLMGHIMUKJVMS]Q[_TITMS]MGHIM�K]GJPQGMºKQ_YI]GWMWHP[[MNIM
RIJYSGGITMKJMJÎ_SJITMGKMUKJVMYKJIMGHP]MISZHGMHK_JWMS]MP]OMK]IMQP[I]TPJMTPOMKJMYKJIMGHP]MLSXIM�¡�MTPOWM
S]MP]OMK]IMUIIV\MI�QIRGMGKMGHIMI�GI]GMRIJYSGGITMS]MGHIMQPWIMKLMI�GJPKJTS]PJOMIYIJZI]QSIWMTIWQJSNITMS]M
GHIM�PNKJM�PUb

t» �HIMUPZIWMGKMNIMRPSTMGKMIPQHM[PNKJIJ\MUKJVIJ\MKJMYIQHP]SQMS]MGHIMIYR[KOMKLMGHIM�K]GJPQGKJ\M
�_NQK]GJPQGKJ\MKJMKGHIJMRIJWK]MTKS]ZMKJMQK]GJPQGS]ZMGKMTKMP[[MKJMP]OMRPJGMKLMGHIMUKJVMS]Q[_TITMS]MGHIM
�K]GJPQGMºKQ_YI]GWMLKJMPM[IZP[MTPO¤WMUKJVMWHP[[MNIM]KGM[IWWMGHP]MGHIMRJIXPS[S]ZMJPGIMKLMUPZIWMPWMTILS]ITM
NOMGHIM�PNKJM�PUb

t¼ �PQHM[PNKJIJ\MUKJVYP]MKJMYIQHP]SQMIYR[KOITMNOMGHIM�K]GJPQGKJ\MPM�_NQK]GJPQGKJ\MKJMKGHIJMRIJWK]M
TKS]ZMKJMQK]GJPQGS]ZMGKMTKMP[[MKJMP]OMRPJGMKLMGHIMUKJVMS]Q[_TITMS]MGHIM�K]GJPQGMºKQ_YI]GWMWHP[[MNIM
RJKXSTITMGHIMW_RR[IYI]GWMJÎ_SJITMNOM�JGSQ[IM�MKLMGHIM�PNKJM�PUb

tu �HIMYS]SY_YMHK_J[OMJPGIMKLMUPZIMGKMNIMRPSTMWHP[[MNIM]KGM[IWWMGHP]MGHPGMWGPGITMS]MGHIM�I]IJP[M�K]TSGSK]W\M
P]TMWHP[[MNIMPWMTIWSZ]PGITMNOMGHIMS]T_WGJSP[M�KYYSWWSK]IJb

t� �HIM�K]GJPQGKJ¤WMP]TMP]OM�_NQK]GJPQGKJ¤WMKJMKGHIJMRIJWK]¤WMLS[S]ZMKLMRPOJK[[WMS]MPMYP]]IJMRJIWQJSNITMNOM
W_NTSXSWSK]M½aPMKLM�IQGSK]M̧̧�MKLMGHIM�PNKJM�PUMWHP[[MNIMPMQK]TSGSK]MRJIQITI]GMGKMGHIMGKMGHIM¾U]IJ¤WM
RPOYI]GMKLMP]OMW_YWMT_IMP]TMKUS]ZMGKMGHIM�K]GJPQGKJ\M�_NQK]GJPQGKJMKJMKGHIJMRPJGOMLKJMUKJVMTK]IMK]M
KJMUSGHMJIWRIQGMGKMGHIM�JK IQGb
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GHIJKLHMNOPHQNRPS
TUVWVXWVYZ[\]̂]_]\̀
GHIJKLKI�abcdefghijkhfidlmcknonkjppqdjricclsdjldictunicvdwqdhbcdxjwfidxjysdhbjhdhbcdefghijkhdzjqdwcdofiocnhcvdjgvdgfd
luzdmjnvdofidjgqdyfi{dvfgcdhbcicugvcidfgdjdlckfgvdkfg|nkhnfgdofidynppouppqdmjqngrdpclldhbjg}

KI hbcdmic|jnpngrdyjrcdijhcldjldmif|nvcvdngdxjwfidxjyd~ckhnfgd������djldjzcgvcvsdfis
KL hbcdzngnzuzdyjrcdijhcldjldmif|nvcvdngdxjwfidxjyd~ckhnfgd����vsdjldjzcgvcv�

GHIJKLKL�abcdefghijkhfidlbjppdkfzmpqdynhbd�ic|jnpngrd�jrcd�jhcldjldnllucvdwqdhbcd~hjhcdfod�cyd�fi{d�cmjihzcghdfod
xjwfidofidhbcdpfkjhnfgdjgvdvuijhnfgdfodhbnld�if�ckh�deuiicghdyjrcdijhcldofidhbnldmif�ckhdjicdngkpuvcvdngdhbcd�if�ckhd
�jgujpdjldmjihdfodhbcdefghijkhd�fkuzcghl�dabcdefghijkhfidnldiclmfglnwpcdhfdicrupjipqdic|ncyd��ic|jnpngrd�jrcd
~kbcvupcl��mvjhcl�dj|jnpjwpcdfgdhbcd��ic|jnpngrd�jrc��uwpnkd�fi{�dpng{dfgd~hjhcdfod�cyd�fi{d�cmjihzcghdfodxjwfid
��ulngclldngd�cyd�fi{�dycwdmjrcd�yyy�pjwfi�lhjhc�gq�rf|�dhfdnvcghnoqdjgvdnzmpczcghdjgqdjmmpnkjwpcdkbjgrcldhfd
�ic|jnpngrd�jrcd�jhcldvuingrdhbcd�if�ckh�

TUVWVXWVYZ[\]̂]_]\̀
GHIJKLK��abcdefghijkhfidlbjppdkfzmpqdynhbdjppdhbcdictuniczcghldfodhbcdxjwfidxjyd~ckhnfgd����jsdjldjzcgvcvsd
icrjivngrdzjgvjhfiqdluwznllnfgdfodkcihnoncvdmjqifppdickfivlsdybnkbdlbjppdwcdngkpuvcvdynhbdcjkbdjmmpnkjhnfgdofid
mjqzcgh�

TUVWVXWVYZ�[\]̂]_]\̀
GHIJK�H��R����S������NR���
GHIJK�KI�abcdefghijkhfidlmcknonkjppqdjricclsdjldictunicvdwqdhbcdmif|nlnfgldfod~ckhnfgd����cdfodhbcdxjwfidxjysdjld
jzcgvcvsdhbjh}

KI �gdhbcdbningrdfodczmpfqccldofidhbcdmciofizjgkcdfodyfi{dugvcidhbcdefghijkhdfidjgqdluwkfghijkhd
bcicugvcisdgfdkfghijkhfisdluwkfghijkhfisdgfidjgqdmcilfgdjkhngrdfgdwcbjpodfodlukbdkfghijkhfidfid
luwkfghijkhfisdlbjppdwcdicjlfgdfodijkcsdkiccvsdkfpfisdlc�d�ngkpuvngrdhijglrcgvci�sdlc�ujpdfincghjhnfgsdfid
gjhnfgjpdfinrngdvnlkinzngjhcdjrjnglhdjgqdknhn�cgdfodhbcd~hjhcdfod�cyd�fi{dybfdnldtujpnoncvdjgvdj|jnpjwpcd
hfdmciofizdhbcdyfi{dhfdybnkbdhbcdczmpfqzcghdicpjhcl 

KL �fdkfghijkhfisdluwkfghijkhfisdgfidjgqdmcilfgdfgdnhldwcbjposdlbjppdngdjgqdzjggcisdvnlkinzngjhcdfid
nghnznvjhcdjgqdczmpfqccdbnicvdofidhbcdmciofizjgkcdfodyfi{dugvcidhbcdkfghjkhdfgdjkkfughdfodijkcsdkiccvsd
kfpfisdlc�ujpdfincghjhnfgsdfidgjhnfgjpdfinrng�

K� abcicdzjqdwcdvcvukhcvdoifzdhbcdjzfughdmjqjwpcdhfdhbcdefghijkhfidwqdhbcd¡ygcidugvcidhbcdkfghijkhdjd
mcgjphqdjhdonohqdvfppjildofidcjkbdmcilfgdofidcjkbdkjpcgvjidvjqdvuingrdybnkbdlukbdmcilfgdyjld
vnlkinzngjhcvdjrjnglhdfidnghnznvjhcvdngd|nfpjhnfgdfodhbcdmif|nlnfgldfodhbcdkfghijkh djgv

K¢ abcdefghijkhdzjqdwcdkjgkcpcvdfidhcizngjhcvdwqdhbcd¡ygcisdjgvdjppdzfgncldvucdfidhfdwckfzcdvucd
hbcicugvcidzjqdwcdofiocnhcvdofidjdlckfgvdfidjgqdluwlctucghd|nfpjhnfgdfodhbcdhcizldfidkfgvnhnfgldfodhbnld
lckhnfgdfodhbcdefghijkh�

�Q£¤¥¦§HÏ©©©ª§«§Q�¦H¬«¤¥¤®�¦H¦�MHQ§̄¤Q§¬§«£°H±²H£³§H°£�£§H±²H«§MH́±Qµ
GHÏKI¶®N·�P�RH�̧H¥��R�N�R��SHN�¹H°º»���R�N�R��S
GHÏKIKIdabcdefghijkhfidlmcknonkjppqdjriccldnhdnldwfugvdwqd~ckhnfgd¼�½�wdfodhbcd�cyd�fi{d¾cgcijpd�ugnknmjpdxjy�

�Q£¤¥¦§HI¿©©©°®§¥¤²¤¥H¥±«²±Q¬�«¥§H£±H£³§H¦�M°H±²H£³§H°£�£§H±²H«§MH́±Qµ
GHI¿KIH°RNRºR��·HQPÀº��P�P�RS
GHI¿KIKIdabcdmjihncldjriccdhbjhdcjkbdnldwfugvdhfdhbcdmif|nlnfgldfodhbcdpjyldfodhbcd~hjhcdfod�cyd�fi{drf|cigngrdwnvvngrd
jgvdkfghijkhngrdofidmuwpnkdnzmif|czcghdmif�ckhlsdngkpuvngrdwuhdgfhdpnznhcvdhfdjmmpnkjwpcdmif|nlnfgldfodhbcd¾cgcijpd
¡wpnrjhnfgldxjysdxjwfidxjysdjgvd¾cgcijpd�ugnknmjpdxjy�dafdhbcdc�hcghdjgqdmif|nlnfgldngdhbcdefghijkhd�fkuzcghld
kfgopnkhdynhbdjgqdmif|nlnfgldfod�cyd�fi{dxjysdhbcdlhjhuhfiqdmif|nlnfgldlbjppdmic|jnpdjgvdhbcdkfgopnkhngrdmif|nlnfgldngd
hbcdefghijkhd�fkuzcghldlbjppdwcdvcczcvdhfdkfgofizdhfdhbcdlhjhuhfiqdmif|nlnfgl�

GHI¿KIKLdafdhbcdc�hcghdhbcdpjyldfodhbcd~hjhcdfod�cyd�fi{drf|cigngrdwnvvngrdjgvdkfghijkhngrdofidmuwpnkdnzmif|czcghd
mif�ckhldzjgvjhcdngkpulnfgdfodlmcknonkdhcizldngdkfghijkhldofidlukbdnzmif|czcghlsdwuhdybnkbdjicdgfhdjpicjvqdngkpuvcvdngd
hbclcd¾cgcijpdefgvnhnfglsdlukbdhcizldlbjppdwcdvcczcvdjgvdbcicwqdjicdngkfimfijhcvdnghfdhbclcd¾cgcijpdefgvnhnfgl�
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CD EFGFHIJKLMGNONPIJKJIQKHFRMNHFLFGSTKUVKSWFKTSISFKUVKGFQKXUHY

CZ TPFONVNOKOUGVUHLIGOFKSUKSWFKJIQTKUVKSWFKTSISFKUVKGFQKXUHY

PIEFK[

\KC]C]CKŜ_KÒabcdebKf̀egh_abi]jklmjnopqrstqjuotvwmpqxjsrmjmpvwmrsqmyjzpjqlmj{|rmmwmpqj}mq~mmpjqlmj�~pmrjspyj
nopqrstqorj�lmrmzps�qmrjqlmj{|rmmwmpq�jspyjtopxzxqjo�jqlmj�lmrmzps�qmr�jqlmj�{|rmmwmpq���jspyjtopxzxqjo�jqlmj�zyyzp|j
uotvwmpqxj�zpt�vyzp|�j}vqjpoqj�zwzqmyjqo�j�p�zqsqzopxjqoj�zy�j�pxqrvtqzopxjqoj�zyymrx�jxsw��mj�orwx�jqlmjnopqrstqor�xj
}zyjorj�orqzopxjo�jqlmjsyympysjrm�sqzp|jqoj}zyyzp|jrm�vzrmwmpqx��jqlmj{|rmmwmpq�jnopyzqzopxjo�jqlmjnopqrstqj��mpmrs��j
�v���mwmpqsr�jspyjoqlmrjnopyzqzopx��jurs~zp|x�j��mtz�ztsqzopx�j{yympysjzxxvmyj�rzorjqojm�mtvqzopjo�jqlmjnopqrstq�j
oqlmrjyotvwmpqxj�zxqmyjzpjqlmj{|rmmwmpq�j{|rmmwmpqjspyj�oyz�ztsqzopxjzxxvmyjs�qmrjm�mtvqzopjo�jqlmjnopqrstq�j{j
�oyz�ztsqzopjzxj���jsj~rzqqmpjswmpywmpqjqojqlmjnopqrstqjxz|pmyj}�j}oqlj�srqzmx�j���jsjnlsp|mj�rymr�j���jsjnopxqrvtqzopj
nlsp|mjuzrmtqz�m�juzrmtqz�mjorj���jsj~rzqqmpjorymrj�orjsjwzporjtlsp|mjzpjqlmj�or�jzxxvmyj}�jqlmj{rtlzqmtq��p�mxxj
x�mtz�zts���jmpvwmrsqmyjzpjqlmj{|rmmwmpq�jqlmjnopqrstqjuotvwmpqxjyojpoqjzpt�vymjqlmjsy�mrqzxmwmpqjorjzp�zqsqzopjqoj
}zy�j�pxqrvtqzopxjqoj�zyymrx�jxsw��mj�orwx�joqlmrjzp�orwsqzopj�vrpzxlmyj}�jqlmj�~pmrjzpjspqztz�sqzopjo�jrmtmz�zp|j}zyxj
orj�ro�oxs�x�jqlmjnopqrstqor�xj}zyjorj�ro�oxs��jorj�orqzopxjo�jsyympysjrm�sqzp|jqoj}zyyzp|jorj�ro�oxs�jrm�vzrmwmpqx�

\KC]C]�KŜ_KÒabcdeb]jklmjnopqrstqjuotvwmpqxj�orwjqlmjnopqrstqj�orjnopxqrvtqzop�jnopxqrvtqzopj�lmrmzps�qmr�jqlmj
�nopqrstq���jklmjnopqrstqjrm�rmxmpqxjqlmjmpqzrmjspyjzpqm|rsqmyjs|rmmwmpqj}mq~mmpjqlmj�srqzmxjlmrmqojspyjxv�mrxmymxj
�rzorjpm|oqzsqzopx�jrm�rmxmpqsqzopx�jorjs|rmmwmpqx�jmzqlmrj~rzqqmpjorjors��jklmjnopqrstqjws�j}mjswmpymyjorjwoyz�zmyj
op��j}�jsj�oyz�ztsqzop�jklmjnopqrstqjuotvwmpqxjxls��jpoqj}mjtopxqrvmyjqojtrmsqmjsjtopqrstqvs�jrm�sqzopxlz�jo�jsp�j�zpyj
���j}mq~mmpjqlmjnopqrstqorjspyjqlmj{rtlzqmtqjorjqlmj{rtlzqmtq�xjtopxv�qspqx�j���j}mq~mmpjqlmj�~pmrjspyjqlmj
nopxqrvtqzopj�sps|mrjorjqlmjnopxqrvtqzopj�sps|mr�xjtopxv�qspqx�j���j}mq~mmpjqlmj�~pmrjspyjqlmj{rtlzqmtqjorjqlmj
{rtlzqmtq�xjtopxv�qspqx�j���j}mq~mmpjqlmjnopqrstqorjspyjqlmjnopxqrvtqzopj�sps|mrjorjqlmjnopxqrvtqzopj�sps|mr�xj
topxv�qspqx�j���j}mq~mmpjqlmj�~pmrjspyjsj�v}topqrstqorjorj�v}�xv}topqrstqorj���j}mq~mmpjqlmjnopxqrvtqzopj�sps|mrj
spyjqlmj{rtlzqmtq�jorj���j}mq~mmpjsp�j�mrxopxjorjmpqzqzmxjoqlmrjqlspjqlmj�~pmrjspyjnopqrstqor�jklmjnopxqrvtqzopj
�sps|mrjspyj{rtlzqmtqjxls���jlo~m�mr�j}mjmpqzq�myjqoj�mr�orwsptmjspyjmp�ortmwmpqjo�jo}�z|sqzopxjvpymrjqlmjnopqrstqj
zpqmpymyjqoj�stz�zqsqmj�mr�orwsptmjo�jqlmzrjyvqzmx�

\�C]C]�]Cj�lmrmjqlmjqmrwj�{|rmmwmpq��j�nopqrstq�jorj��rzwmjnopqrstq�jzxjvxmyjzpjqlmxmj�mpmrs�jnopyzqzopx�jspyjoqlmrj
nopqrstqjuotvwmpqx�jzqjxls��jwmspjqlmjxm�srsqmj�~pmr�nopqrstqorj{|rmmwmpqj}mq~mmpjqlmj�~pmrjspyjmstlj�rzwmj
nopqrstqorjzympqz�zmyjzpjnopyzqzopxjo�jqlmjnopqrstqj��mpmrs��j�v���mwmpqsr�jspyjoqlmrjtopyzqzopx��j

\�C]C]�]� klmjnopqrstqorjst�po~�my|mxjspyj~srrspqxjqlsqjzqjlsxjt�oxm��jm�swzpmyjs��jqlmjnopqrstqjuotvwmpqx�jqlsqjqlm�j
srmjxvzqs}�mjspyjxv��ztzmpqjqojmps}�mjqlmjnopqrstqorjqojtow��mqmjqlmj�or�jzpjsjqzwm��jwsppmrj�orjqlmjnopqrstqj�vw�jspyj
qlsqjqlm�jzpt�vymjs��j~or��j~lmqlmrjorjpoqjxlo~pjorjymxtrz}my�j~lztljrmsxops}��jws�j}mjzp�mrrmyjqoj}mjrm�vzrmyjorj
vxm�v�j�orjqlmjtow��mqzopjo�jqlmj�or�jzpj�v��jtow��zsptmj~zqljs��js���zts}�mjxqsqvqmx�jtoymx�j�s~x�joryzpsptmxjspyj
rm|v�sqzopx�

\KC]C][KŜ_KQ̀ c¡]jklmjqmrwj��or��jwmspxjqlmjtopxqrvtqzopjspyjxmr�ztmxjrm�vzrmyj}�jqlmjnopqrstqjuotvwmpqx�jorjsxj
rmsxops}��jzp�mrs}�mjqlmrm�row�j~lmqlmrjtow��mqmyjorj�srqzs���jtow��mqmy�jspyjzpt�vymxjs��joqlmrj�s}or�jwsqmrzs�x�j
m�vz�wmpq�jspyjxmr�ztmxj�ro�zymyjorjqoj}mj�ro�zymyj}�jqlmjnopqrstqorjqoj�v��z��jqlmjnopqrstqor�xjo}�z|sqzopx�jklmj�or�j
ws�jtopxqzqvqmjqlmj~lo�mjorjsj�srqjo�jqlmj�ro¢mtq�jklmj�or�jzpt�vymxjs��jo�jqlmjnopqrstqor�xjrmx�opxz}z�zqzmxjsxjqojs��j
�s}or�j�srqx�jxv���zmx�jm�vz�wmpq�jx�z���jxv�mr�zxzop�jqrspx�orqsqzopjxmr�ztmx�jxqors|mjrm�vzrmwmpqx�jspyjoqlmrj�stz�zqzmxj
spyjqlzp|xjpmtmxxsr��j�ro�mrjorjzptzympqs�jqojqlmjtsrr�zp|jovqjspyjtow��mqzopjo�jqlmjqmrwxjo�jqlmjnopqrstqjuotvwmpqxj
spyjs��joqlmrjzqmwxjo�jtoxqjorj�s�vmjpmmymyjqoj�royvtm�jtopxqrvtq�jspyj�v���jtow��mqmjqlmjnopqrstqor�xj�or�jzympqz�zmyj
}�jqlmjnopqrstqjuotvwmpqx�
PIEFK£

\KC]C]DKŜ_KT¤_e¥¦¥edb¥̀ai]jklmj��mtz�ztsqzopxjsrmjqlsqj�orqzopjo�jqlmjnopqrstqjuotvwmpqxjtopxzxqzp|jo�jqlmj~rzqqmpj
rm�vzrmwmpqxj�orjwsqmrzs�x�jm�vz�wmpq�jx�xqmwx�jxqspysryxjspyj~or�wspxlz�j�orjqlmj�or��jspyj�mr�orwsptmjo�jrm�sqmyj
xmr�ztmx�xmr�ztmxjspyj|mpmrs�jrm�vzrmwmpqxj�orjqlmj�ro¢mtq�

\KC]C]ZKNaibcgh_abiK̀¦KT_c§¥e_]j�pxqrvwmpqxjo�j�mr�ztmjsrmjrm�rmxmpqsqzopx�jzpjsp�jwmyzvwjo�jm��rmxxzopjpo~j�po~pjorj
�sqmrjym�m�o�my�jo�jqlmjqsp|z}�mjspyjzpqsp|z}�mjtrmsqz�mj~or�j�mr�orwmyj}�jqlmj{rtlzqmtqjspyjqlmj{rtlzqmtq�xj
topxv�qspqxjvpymrjqlmzrjrmx�mtqz�mj�ro�mxxzops�jxmr�ztmxjs|rmmwmpqx�j�pxqrvwmpqxjo�j�mr�ztmjws�jzpt�vym�j~zqlovqj
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CDEDFGFDHIJKLFMNDOLJKLMPQORLJKEHNOCLJKLSOFTUOLJKNPGVDIWLJKLXOTDYDTGFDHILJKGINKHFUOPKLDEDCGPKEGFOPDGCLZEGFOPDGCLKDITCMNDIWK
FUHLOKDIKOCOTFPHIDTKYHPEZ

[

\]̂_̂_̂̂]̀abcdeefgdhib]jdkagalahgb
\]̂_̂_̂̂_̂mnUOKFOPELKoSIHVCONWOJoKoPOTHWIDpOoKGINKoNDLTHQOPJoKFUODPKPOLXOTFDQOKNOPDQGFDQOLKGINKLDEDCGPKFOPELKDIKFUOK
qHIFPGTFKrHTMEOIFLJKGLKMLONKDIKPOYOPOITOKFHKFUOKqHIFPGTFHPJKLUGCCKsOKDIFOPXPOFONKFHKEOGIKFUGFKVUDTUKFUOKqHIFPGTFHPK
SIHVLKtHPKLUHMCNKSIHVuJKPOTHWIDpOLKtHPKLUHMCNKPOTHWIDpOuKGINKNDLTHQOPLKtHPKLUHMCNKNDLTHQOPuKDIKOvOPTDLDIWKFUOKTGPOJK
LSDCCJKGINKNDCDWOITOKPOwMDPONKsRKFUOKqHIFPGTFKrHTMEOIFLZKnUOKOvXPOLLDHIKoPOGLHIGsCRKDIYOPGsCOoKGINKLDEDCGPKFOPELKDIK
FUOKqHIFPGTFKrHTMEOIFLKLUGCCKsOKDIFOPXPOFONKFHKEOGIKPOGLHIGsCRKDIYOPGsCOKsRKGKTHIFPGTFHPKYGEDCDGPKVDFUKFUOKxPHyOTFKGINK
OvOPTDLDIWKTGPOJKLSDCCJKGINKNDCDWOITOKPOwMDPONKHYKFUOKqHIFPGTFHPKsRKFUOKqHIFPGTFKrHTMEOIFLZ

\]̂_̂_̂̂_zKnUOKFOPEKoGIRoKDIKFUOKqHIFPGTFKrHTMEOIFLKLUGCCKsOKDIFOPXPOFONKGLKoGIRKGINKGCCoKVUOIOQOPKHIOKHPKEHPOKFUGIK
HIOKDFOEKVHMCNKsOKGXXCDTGsCOKYHPKTHEXCOFDHIKHYKFUOK{HPSZ

\]̂_̂_̂̂_|K}vTOXFKGLKHFUOPVDLOKOvXCDTDFCRKXPHQDNONJKFUOKVHPNLKoGXXPHQONoKHPKoGXXPHQGCoKLUGCCKEOGIKFUOKVPDFFOIK
GXXPHQGCKHYKFUOK~PTUDFOTFKHPKFUOKqHILFPMTFDHIK�GIGWOPJKHPKsHFUZ

\]̂_̂_̂̂_�Ko~TTOXFONJoKoNDPOTFONJoKoXOPEDFFONJoKoPOwMOLFONJoKoPOwMDPONJoKGINKoLOCOTFONoKGPOKMLONKUOPODIKGLKFOPEK
THIIOTFDHILKGINKMICOLLKLXOTDYDTGCCRKIHFONKHFUOPVDLOKGPOKFHKEOGIKoGTTOXFONKsRKFUOK~PTUDFOTFJoKoNDPOTFONKsRKFUOK
~PTUDFOTFJoKoXOPEDFFONKsRKFUOK~PTUDFOTFJoKoPOwMOLFONKsRKFUOK~PTUDFOTFJoKoPOwMDPONKsRKFUOK~PTUDFOTFJoKGINKoLOCOTFONKsRK
FUOK~PTUDFOTFZoK�HVOQOPJKIHKLMTUKDEXCDONKEOGIDIWKVDCCKsOKDIFOPXPOFONKFHKOvFOINKFUOK~PTUDFOTF�LKPOLXHILDsDCDFRKDIFHKFUOK
qHIFPGTFHP�LKGPOGLKHYKTHILFPMTFDHIKLMXOPQDLDHIZ

\]̂_̂_̂̂_�KnUOKFOPEKoGLKDINDTGFONoKHPKoGLKLUHVIoKLUGCCKEOGIKoGLKDINDTGFONKDIKFUOKqHIFPGTFKrHTMEOIFLZo

\]̂_̂_̂̂_�KnUOKFOPEKoDITCMNOoKDIKGIRKYHPEKHFUOPKFUGIKoDITCMLDQOoKDLKIHI�CDEDFDIWKGINKIHFKDIFOINONKFHKEOGIKoGCCK
DITCMLDQOZo

\]̂_̂_̂̂_�KnUOKFOPELKoYMPIDLUoKGINKoYMPIDLUKGCCKEGFOPDGCLJoKMICOLLKLXOTDYDTGCCRKIHFONKHFUOPVDLOJKEOGIKoXGRKYHPJKLMXXCRK
GINKNOCDQOPKFHKFUOKyHsKLDFOKGCCKIOVKEGFOPDGCLJKLRLFOELJKOwMDXEOIFJKXPHNMTFJKGIN�HPKHFUOPKDFOELKLHKLXOTDYDONZo

\]̂_̂_̂̂_�KnUOKFOPELKoDILFGCCoKGINKoYMPIDLUKGCCKCGsHPJoKMICOLLKLXOTDYDTGCCRKIHFONKHFUOPVDLOJKEOGIKoXGRKYHPJKXOPYHPEKGCCK
HXOPGFDHILKTHIIOTFONKVDFUKDILFGCCGFDHIKHYK{HPSKDITCMNDIWKMICHGNDIWKIOVKXPHNMTFKFHKsOKDILFGCCONJKLMXXCRDIWKGCCK
IOTOLLGPRKOwMDXEOIFKGINKPDWLKFHKNHKFUOK{HPSJKFOLFJKXCGTOKDIKHXOPGFDHIKGINKLOPQDTOJKGINKPOEHQOKGCCKXGTSDIWKEGFOPDGCZo

\]̂_̂_̂̂_�KnUOKFOPEKoXPHNMTFoKDITCMNOLKEGFOPDGCLJKLRLFOELJKOwMDXEOIFJKGINKHFUOPKDFOELKFHKsOKDITHPXHPGFONKDIFHKFUOK
{HPSZ

\]̂_̂_̂̂_̂�KnUOKFOPEKoXPHQDNOJoKMICOLLKLXOTDYDTGCCRKIHFONKHFUOPVDLOJKEOGILKoYMPIDLUKIOVJKDILFGCCJKTHIIOTFKMXJK
THEXCOFOJKFOLFKGINKXCGTOKDIKHXOPGFDHIKGINKLOPQDTOZo

\]̂_̂_̂̂ _̂̂KnUOKFOPEKoPOXCGTOoKHPKLDEDCGPKFOPEKLUGCCKEOGIKoPOLFHPOJoKoPOIOVJoKoEGSOKWHHNJoKoPOTHILFPMTFJoKHPKoGLK
GXXCDTGsCOKMLDIWKIOVKXPHNMTFZo

\]̂_̂_̂̂_̂zKnUOKFOPEKoTHITOGCONoKGLKMLONKUOPODIKLUGCCKEOGIKDFOELKUDNNOIKYPHEKLDWUFKDIKLMTUKCHTGFDHILKGLKFPOITUOLJK
TUGLOLJKLUGYFLJKYMPPONKLXGTOLJKVGCCLJKLCGsLJKGsHQOKTODCDIWLKGINKVUOPOKDIKLDWUFKDIKTPGVCKLXGTOLKHPKLOPQDTOKFMIIOCLZ

\̂_̂_̂̂_̂|mnUOKFOPEKoOvXHLONoKGLKMLONKUOPODIKLUGCCKEOGIKIHFKoTHITOGCONoKGLKNOYDIONKUOPODIKGINKFUOKLXGTOLKsOUDINK
IHPEGCCRKTCHLONKNHHPLKLMTUKGLKDIFOPDHPLKHYKTGsDIOFLZ

\]̂_̂_̂̂_̂�KnUOKFOPELKoEGIMYGTFMPOPoKHPKoLMXXCDOPoKEOGIKGIRKXOPLHIKHPKOIFDFRKVUDTUKTHIFPGTFLKFHKYMPIDLUKEGFOPDGCLKFHKGK
qHIFPGTFHPJK�MsTHIFPGTFHPJKHPKGIRK�Ms�LMsTHIFPGTFHPKYHPKMLOKGFKFUOKLDFOKHYKFUOKxPHyOTFZ

\]̂_̂_̂̂_̂�]o{DPDIWoKLUGCCKsOKMINOPLFHHNKFHKEOGIKVDPOLKHPKTGsCOLKVDFUKTHINMDFJKYDFFDIWLJKsHvOLJKOFTZJKDILFGCCONKTHEXCOFOZ
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CDEFEFEEFEGHIJKLKMNIHOPQRRHSTHUMVTWOXYYVHXYHZTQMHQRRHLKLTO[H\KXXKMNO[HMKLLRTO[H]QR]TOHQMVHQRRHQ̂ T̂OOYWKTOĤYMMT̂XTVH
XPTWTXY_

CDEFEFEEFÈHaPTHbYMXWQ̂XHaKZTHKOHXPTHLTWKYVHY\HXKZTHOLT̂K\KTVHKMHcWXK̂RTHdHY\HXPTHcNWTTZTMXH\YWĤYZLRTXKYMHY\HXPTH
eYWf_

CDEFEFEEFEgHaTWZOHMYXHYXPTWhKOTHVT\KMTVHPTWTKMHOPQRRHPQ]THXPTHZTQMKMNOHOTXH\YWXPHTROThPTWTHKMHXPTHbYMXWQ̂XH
iŶUZTMXO_

CDEFjFEHaPTHKMXTMXHY\HXPTHbYMXWQ̂XHiŶUZTMXOHKOHXYHKM̂RUVTHQRRHKXTZOHMT̂TOOQWkH\YWHXPTHLWYLTWHTlT̂UXKYMHQMVĤYZLRTXKYMH
Y\HXPTHeYWfHSkHXPTHbYMXWQ̂XYW_HaPTHbYMXWQ̂XHiŶUZTMXOHQWTĤYZLRTZTMXQWk[HQMVHhPQXHKOHWTmUKWTVHSkHYMTHOPQRRHSTHQOH
SKMVKMNHQOHK\HWTmUKWTVHSkHQRRnHLTW\YWZQM̂THSkHXPTHbYMXWQ̂XYWHOPQRRHSTHWTmUKWTVHYMRkHXYHXPTHTlXTMXĤYMOKOXTMXHhKXPHXPTH
bYMXWQ̂XHiŶUZTMXOHQMVHWTQOYMQSRkHKM\TWQSRTH\WYZHXPTZHQOHSTKMNHMT̂TOOQWkHXYHLWYVÛTHXPTHKMVK̂QXTVHWTOURXO_HoXHKOH
KMXTMVTVHXPQXHQRRHLRUZSKMN[HZT̂PQMK̂QR[HTRT̂XWK̂QR[HQMVHYXPTWHOkOXTZOHhKRRHSTĤYZLRTXTHQMVHKMHLWYLTWHYLTWQXKYM[HQMVHXPQXH
QRRĤYMOXWÛXKYMĤYZLYMTMXO[HhPTXPTWHLQWXHY\HOÛPHOkOXTZOHYWHYXPTWhKOT[HhKRRHSTĤYZLRTXTHQMVHKMĤYZLRKQM̂THhKXPH
Q̂ T̂LXTVĤYMOXWÛXKYMHLWQ̂XK̂THULYMĤYZLRTXKYMHY\HXPTHeYWf_Hp]TMHK\HKXTZOHQWTHZKOOKMNH\WYZHXPTHiWQhKMNOHYWH
qLT̂K\K̂QXKYMO[HSUXHQWTHMYWZQRRkHWTmUKWTVH\YWHLWYLTWHYLTWQXKYMHY\HLRUZSKMN[HZT̂PQMK̂QR[HTRT̂XWK̂QR[HQMVHYXPTWHOkOXTZO[H
YWHXYĤYZLRTXTHYXPTWhKOTHKM̂YZLRTXTĤYMOXWÛXKYM[HYWHXYHZTTXHNY]TWMKMNĤYVTHWTmUKWTZTMXO[HXPTkHOPQRRHSTHKM̂RUVTVHSkH
XPTHbYMXWQ̂XYW[HUMRTOOHPTHOYUNPXHQMVHWT̂TK]TVĤYMXWQVK̂XYWkHKMXTWLWTXQXKYMHYWĤRQWK\K̂QXKYMH\WYZHXPTHcŴPKXT̂X_

CDEFjFEFEHaPTHKM]QRKVKXkHY\HQMkHLWY]KOKYMHY\HXPTHbYMXWQ̂XHiŶUZTMXOHOPQRRHMYXHKM]QRKVQXTHXPTHbYMXWQ̂XHYWHKXOHWTZQKMKMNH
LWY]KOKYMO_Ho\HKXHKOHVTXTWZKMTVHXPQXHQMkHLWY]KOKYMHY\HXPTHbYMXWQ̂XHiŶUZTMXOH]KYRQXTOHQMkHRQh[HYWHKOHYXPTWhKOTHKM]QRKVHYWH
UMTM\YŴTQSRT[HXPTMHXPQXHLWY]KOKYMHOPQRRHSTHWT]KOTVHXYHXPTHTlXTMXHMT̂TOOQWkHXYHZQfTHXPQXHLWY]KOKYMHRTNQRHQMVH
TM\YŴTQSRT_HoMHOÛPĤQOTHXPTHbYMXWQ̂XHiŶUZTMXOHOPQRRHSTĤYMOXWUTV[HXYHXPTH\URRTOXHTlXTMXHLTWZKXXTVHSkHRQh[HXYHNK]TH
T\\T̂XHXYHXPTHLQWXKTOrHKMXTMXKYMOHQMVHLUWLYOTOHKMHTlT̂UXKMNHXPTHbYMXWQ̂X_

CDEFjFEFjHaPTHbYMXWQ̂XYWHQMVHKXOHqUŜYMXWQ̂XYWOHOPQRRHT]QRUQXTHQMVHOQXKO\kHXPTZOTR]TOHQOHXYHXPTĤYMVKXKYMOHQMVH
RKZKXQXKYMOHUMVTWHhPK̂PHXPTHeYWfHKOHXYHSTHLTW\YWZTV[HKM̂RUVKMNHhKXPYUXHRKZKXQXKYMHstuHRŶQXKYM[HRQkYUX[HQMVHMQXUWTHY\H
XPTHJWYvT̂XHOKXTHQMVHOUWWYUMVKMNHQWTQO[HswuHNTMTWQRRkHLWT]QKRKMNĤRKZQXK̂ĤYMVKXKYMO[HsduHQMXK̂KLQXTVHRQSYWHOULLRkHQMVH
ŶOXO[HsxuHQ]QKRQSKRKXkHQMVĤYOXHY\HZQXTWKQRO[HXYYRO[HTmUKLZTMX[HsyuHzhMTWHŶ ÛLQM̂kHWTmUKWTZTMXOHQMVĤYMOXWQKMXO[Hs{uH
OKXTHOQ\TXkHRYNKOXK̂OHLRQMHQMVHQMkHLPQOTVĤYMOXWÛXKYMHLRQMHQMVHs|uHYXPTWHOKZKRQWHKOOUTO_HaPTHzhMTWHQOOUZTOHMYH
WTOLYMOKSKRKXkHYWHRKQSKRKXkH\YWHXPTHLPkOK̂QRĤYMVKXKYMHYWHOQ\TXkHY\HXPTHJWYvT̂XHOKXTHYWHQMkHKZLWY]TZTMXOHRŶQXTVHYMHXPTH
JWYvT̂XHOKXT_HaPTHbYMXWQ̂XYWHOPQRRHSTHOYRTRkHWTOLYMOKSRTH\YWHLWY]KVKMNHQHOQ\THLRQ̂TH\YWHXPTHLTW\YWZQM̂THY\HXPTHeYWf_H}YH
QVvUOXZTMXOHhKRRHSTHZQVTHKMHTKXPTWHXPTHbYMXWQ̂XHqUZHYWHbYMXWQ̂XHaKZTH\YWHQMkH\QKRUWTHSkHXPTHbYMXWQ̂XYWHYWHQMkH
qUŜYMXWQ̂XYWHXYĤYZLRkHhKXPHXPTHWTmUKWTZTMXOHY\HXPKOHqT̂XKYMHt_w_t_w_

CDEFjFjHzWNQMK~QXKYMHY\HXPTHqLT̂K\K̂QXKYMOHKMXYHVK]KOKYMO[HOT̂XKYMOHQMVHQWXK̂RTO[HQMVHQWWQMNTZTMXHY\HiWQhKMNOHOPQRRHMYXH
ŶMXWYRHXPTHbYMXWQ̂XYWHKMHVK]KVKMNHXPTHeYWfHQZYMNHqUŜYMXWQ̂XYWOHYWHKMHTOXQSRKOPKMNHXPTHTlXTMXHY\HeYWfHXYHSTH
LTW\YWZTVHSkHQMkHXWQVT_HoMOXWÛXKYMOHQMVHYXPTWHKM\YWZQXKYMH\UWMKOPTVHKMHXPTHqLT̂K\K̂QXKYMOHKM̂RUVKMN[HhKXPYUXH
RKZKXQXKYM[HKXTZOHKMĤYMMT̂XKYMHhKXPHLWT\QSWK̂QXTVHYWHLWT\KMKOPTVHKXTZO[HQWTHMYXHKMXTMVTVHXYHOULTWOTVTHhYWfHQNWTTZTMXOH
STXhTTMHTZLRYkTWOHQMVHTZLRYkTTO_HqPYURVHXPTHqLT̂K\K̂QXKYMOĤYM\RK̂XHhKXPHOÛPHhYWfHQNWTTZTMXO[HXPTHhYWfH
QNWTTZTMXOHOPQRRHSTH\YRRYhTV[HLWY]KVTVHOÛPHKXTZOHQWTHLWY]KVTVHQMVH\KMKOPTVHQOHOLT̂K\KTVHKMHXPTHbYMXWQ̂XHiŶUZTMXO_H
o\HMT̂TOOQWk[HOÛPHhYWfHOPQRRHSTHLTW\YWZTVHYMHXPTHJWYvT̂XHOKXT[HKMOXTQVHY\HQXHXPTHOPYL[HSkHQLLWYLWKQXTHRQSYWHQMVHKMH
Q̂ ŶWVQM̂THhKXPHXPTHWTmUKWTZTMXOHY\HXPTHiWQhKMNOHQMVHqLT̂K\K̂QXKYMO_
����DG

CDEFjF�HoMHXPTHT]TMXHY\HKM̂YMOKOXTM̂KTOHhKXPKMHYWHSTXhTTMHLQWXOHY\HXPTHbYMXWQ̂XHiŶUZTMXOHYWHSTXhTTMHXPTHbYMXWQ̂XH
iŶUZTMXOHQMVHQLLRK̂QSRTHOXQMVQWVO[ĤYVTOHQMVHYWVKMQM̂TO[HXPTHbYMXWQ̂XYWHOPQRRHstuHLWY]KVTHXPTHSTXXTWHmUQRKXkHYWH
NWTQXTWHmUQMXKXkHY\HhYWfHYWHswuĤYZLRkHhKXPHXPTHZYWTHOXWKMNTMXHWTmUKWTZTMXOnHTKXPTWHYWHSYXPHKMHQ̂ ŶWVQM̂THhKXPHXPTH
cŴPKXT̂XrOHKMXTWLWTXQXKYM_HePTWTHXPTHbYMXWQ̂XYWHLTŴTK]TOHQĤYM\RK̂X[HKXHOPQRRHKM\YWZHXPTHcŴPKXT̂XHQMVHzhMTWHXPTWTY\H
QMVHWTmUTOXHQHVT̂KOKYMH\WYZHXPTHcŴPKXT̂X[HhPK̂PHOPQRRHSTHLWYZLXRkĤYZZUMK̂QXTVHSkHXPTHcŴPKXT̂XHXYHXPTHbYMXWQ̂XYWHOYH
QOHMYXHXYĤQUOTHQMkHVTRQkHKMHXPTHLTW\YWZQM̂THY\HXPTHeYWf_HcMkHeYWfHLTW\YWZTVHQ\XTWHLTŴTK]KMNHXPTĤYM\RK̂XHQMVHLWKYWH
XYHWTOYRUXKYMHSkHXPTHcŴPKXT̂XHOPQRRHSTHQXHXPTHbYMXWQ̂XYWrOHWKOf_HaPTHXTWZOHQMVHLWY]KOKYMOHY\HXPKOHqT̂XKYMHt_w_x[HPYhT]TW[H
OPQRRHMYXHWTRKT]THXPTHbYMXWQ̂XYWHY\HQMkHY\HXPTHYSRKNQXKYMOHOTXH\YWXPHTROThPTWTHPTWTKM_

FE aPTHbYMXWQ̂XYWHOPQRRHMYXHÔQRTHiWQhKMNO_HiKZTMOKYMOHYMHRQWNTHÔQRTHVWQhKMNOHXQfTHLWT̂TVTM̂THY]TWH
VKZTMOKYMOHYMHOZQRRHÔQRTHVWQhKMNO_HaPTHbYMXWQ̂XYWHOPQRRHMYXK\kHXPTHcŴPKXT̂XHK\HQVVKXKYMQRHVKZTMOKYMOH
QWTHMTTVTV_HaPTHbYMXWQ̂XYWHOPQRRH\KTRVH]TWK\kHQRRHVKZTMOKYMO_
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CD EFGHIFJHIKFILMNJOMPJQORFILOSTJHIJKHLMNJOMPJUHIVWJRXFJYHMRIOZRHIJOMKJFOZXJ[\]ZHMRIOZRHIJTXOSSĴFILGPJ
QFOT\IFQFMRTJORJRXFJ_IH̀FZRJ[LRFJOMKJTXOSSJ]FJIFTaHMTL]SFJGHIJRXFJZHIIFZRMFTTJHGJT\ZXJQFOT\IFQFMRTbJ
cXFJYHMRIOZRHIJTXOSSJZHMGLIQJOSSJKLQFMTLHMTJ]PJGLFSKJQFOT\ILMNbJdHJFeRIOJZXOINFJHIJZHQaFMTORLHMJULSSJ
]FJOSSHUFKJHMJOZZH\MRJHGJKLGGFIFMZFTJ]FRUFFMJOZR\OSJKLQFMTLHMTJOMKJRXFJKLQFMTLHMTJLMKLZORFKJHMJRXFJ
fIOULMNTbJgMPJKLGGFIFMZFJRXORJQOPJ]FJGH\MKJTXOSSJ]FJT\]QLRRFKJRHJRXFJgIZXLRFZRJGHIJIFTHS\RLHMJ]FGHIFJ
aIHZFFKLMNJULRXJRXFJhHIVb

Ci jGJOJQLMHIJZXOMNFJLMJRXFJhHIVJLTJGH\MKJMFZFTTOIPJK\FJRHJOZR\OSJGLFSKJZHMKLRLHMTWJRXFJYHMRIOZRHIJTXOSSJ
T\]QLRJKFROLSFKJKIOULMNTJHGJT\ZXJKFaOIR\IFJGHIJRXFJOaaIĤOSJ]PJRXFJgIZXLRFZRJ]FGHIFJQOVLMNJRXFJZXOMNFb

Ck YFIROLMJaHIRLHMTJHGJRXFJ[aFZLGLZORLHMTJOIFJUILRRFMJLMJZHMKFMTFKJH\RSLMFJGHIQJOMKJHQLRRFKJUHIKTJOIFJRHJ]FJ
T\aaSLFKJ]PJLMGFIFMZFbJdOQLMNJHGJOMJOIRLZSFJHIJHaFIORLHMTJTXOSSJXÔFJRXFJFGGFZRJHGJTRORLMNJlYHMRIOZRHIJ
TXOSSJG\IMLTXWJLMTROSSJOMKJZHQaSFRFlJTOLKJHaFIORLHMJHIJOIRLZSFJ\MSFTTJLRJLTJG\IRXFIJm\OSLGLFKJLMJRXFJZHMRFeRJLMJ
UXLZXJLRJOaaFOITb

Cn hXFMJIFGFIFMZFJLTJQOKFJRHJTaFZLGLZORLHMTJHGJOJQOM\GOZR\IFIWJRIOKFJOTTHZLORLHMWJNĤFIMQFMROSJONFMZPWJ
IFGFIFMZFJTROMKOIKJHIJTLQLSOIJTH\IZFJoT\ZXJOTJg[cpWJg[gWJgj[YWJgYjWJFRZbqJT\ZXJLTJQOKFJaOIRJHGJRXFTFJ
[aFZLGLZORLHMTWJXÔLMNJRXFJGHIZFJOMKJFGGFZRJOTJRXH\NXJIFaIHK\ZFKJXFIFLMWJOMKJ\aHMJFMRFILMNJLMRHJRXFJ
YHMRIOZRJRXFJYHMRIOZRHIJOZVMHUSFKNFTJXLTJGOQLSLOILRPJULRXJRXHTFJaFIROLMLMNJRHJXLTJUHIVbJcXFJKORFJHGJRXFJ
IFGFIFMZFJTROMKOIKJTXOSSJ]FJRXFJSORFTRJFKLRLHMJORJRXFJRLQFJHGJTLNMLMNJRXFJYHMRIOZRJFeZFaRJOTJTaFZLGLZOSSPJ
LMKLZORFKJHRXFIULTFb

Cr cXFJYHMRIOZRJfIOULMNTJOIFJLMRFMKFKJRHJTXHUJRXFJNFMFIOSJOIIOMNFQFMRWJKFTLNMWJOMKJFeRFMRJHGJRXFJhHIVJ
OMKJOIFJaOIRSPJKLONIOQQORLZbJcXFPJOIFJMHRJLMRFMKFKJRHJ]FJTZOSFKJGHIJOMPJa\IaHTFWJHIJRHJTFÎFJOTJTXHaJ
KIOULMNTbJcXFJYHMRIOZRHIJOMKJLRTJ[\]ZHMRIOZRHITJULSSJZHHaFIORFJULRXJOSSJHRXFIJZHMRIOZRHITJOMKJRXFLIJ
IFTaFZRL̂FJT\]ZHMRIOZRHITJLMJKFRFIQLMLMNJRXFJZHMTRI\ZRLHMJHGJTPTRFQTWJI\MMLMNJHGJaLaFWJOMKJSHZORLMNJ
Fm\LaQFMRbJcXFJYHMRIOZRHIJONIFFTJRXORJRXFJGOLS\IFJRHJIFaFORJRPaLZOSJKFROLSTWJGLN\IFTWJHIJMHRFTJHMJOSSJ
YHMRIOZRJfIOULMNTJHIJHRXFIJYHMRIOZRJfHZ\QFMRTJULSSJMHRJ]FJOJ]OTLTJGHIJZSOLQTJGHIJOKKLRLHMOSJZHTRJHIJ
RLQFb

Cs gMPJMFZFTTOIPĴOILORLHMTJLMJIH\RLMNJHIJLMTROSSORLHMJTXOSSJ]FJQOKFJRHJZHMGHIQJRHJRXFJLMRFMRJHGJRXFJ
YHMRIOZRJfHZ\QFMRTJULRXH\RJOKKLRLHMOSJZHTRTbJhXFIFJRXFIFJOIFJLMRFITFZRLHMTJHIJH]TRI\ZRLHMTJLM̂HŜLMNJ
K\ZRTWJaLaLMNWJHIJOMPJHRXFIJFm\LaQFMRJIFm\LILMNJHGGTFRJHGJQORFILOSTWJRXFJYHMRIOZRHIJOZVMHUSFKNFTJRXORJLRJ
NÔFJaOIRLZ\SOIJZHMTLKFIORLHMJRHJZSFOIOMZFTJLMJOK̂OMZFJHGJT\]QLRRLMNJLRTJ]LKWJOMKJRXORJMHJOKKLRLHMOSJZHTRTJ
GHIJRXFTFJLTT\FTJULSSJ]FJZHMTLKFIFKJ]PJRXFJtUMFIb

Cu jGJZHMGSLZRLMNJZHMKLRLHMTJHIJLMRFIGFIFMZFTJKF̂FSHaWJRXFJYHMRIOZRHIJOMKJLRTJ[\]ZHMRIOZRHITJULSSJZHMGFIJ
ULRXJRXFJHRXFIJZHMRIOZRHITJOMKJRXFLIJIFTaFZRL̂FJT\]ZHMRIOZRHITJUXHTFJUHIVJLTJOGGFZRFKJRHJKFRFIQLMFJOJ
THS\RLHMJOZZFaRO]SFJRHJOSSJLMRFIFTRFKJaOIRLFTbJcXFJT\NNFTRFKJTHS\RLHMJTXOSSJ]FJT\]QLRRFKJRHJRXFJgIZXLRFZRJ
GHIJZHQQFMRJOMKWJLGJMFZFTTOIPWJUILRRFMJOaaIĤOSb

Cv cXFJYHMRIOZRJfHZ\QFMRTJLMRFMKJOJGLITRJZSOTTJGLMLTXFKJaIHK\ZRJHGJT\ZXJZXOIOZRFIJOMKJm\OSLRPJOTJKFTZIL]FKJ
LMJOMKJIFOTHMO]SPJLMGFIIFKJGIHQJRXFJYHMRIOZRJfHZ\QFMRTbJcXFJYHMRIOZRHIJULSSJaFIGHIQJLRTJhHIVJRHJ]FJ
ZHQaSFRFJOMKJHaFIO]SFWJGLRRLMNJULRXJRXFJUHIVJHGJHRXFIJZHMRIOZRHITJOMKJRXFJtUMFIWJOMKJLMJZHQaSLOMZFJ
ULRXJ]FTRJZHMTRI\ZRLHMJaIOZRLZFTJOMKJRXFJHIKLMOMZFTWJZHKFTWJOMKJIFN\SORLHMTJHGJOSSJ]HKLFTJHIJaFITHMTJ
XÔLMNJNĤFIMQFMROSJHIJIFN\SORHIPJO\RXHILRPJĤFIJRXFJYHMRIOZRHIJOMKJLRTJhHIVb

wxyCDCnz{eFZ\RLHMJHGJRXFJYHMRIOZRJ]PJRXFJYHMRIOZRHIJLTJOJIFaIFTFMRORLHMJRXORJRXFJYHMRIOZRHIJXOTJZOIFG\SSPJFeOQLMFKJRXFJ
YHMRIOZRJfHZ\QFMRTJOMKJRXFJ_IH̀FZRJTLRFWJOMKJIFaIFTFMRTJRXORJRXFJYHMRIOZRHIJLTJRXHIH\NXSPJGOQLSLOIJULRXJRXFJMOR\IFJOMKJ
SHZORLHMJHGJRXFJhHIVWJRXFJ_IH̀FZRJTLRFWJRXFJTaFZLGLZJZHMKLRLHMTJ\MKFIJUXLZXJRXFJhHIVJLTJRHJ]FJaFIGHIQFKWJOMKJOSSJQORRFITJ
UXLZXJQOPJLMJOMPJUOPJOGGFZRJRXFJhHIVJHIJLRTJaFIGHIQOMZFbJcXFJYHMRIOZRHIJG\IRXFIJIFaIFTFMRTJRXORJOTJOJIFT\SRJHGJT\ZXJ
FeOQLMORLHMTJOMKJLM̂FTRLNORLHMTWJRXFJYHMRIOZRHIJRXHIH\NXSPJ\MKFITROMKTJRXFJYHMRIOZRJfHZ\QFMRTJOMKJRXFLIJLMRFMRJOMKJ
a\IaHTFWJOMKJLTJGOQLSLOIJULRXJOSSJOaaSLZO]SFJZHKFTWJHIKLMOMZFTWJSOUTWJIFN\SORLHMTWJOMKJI\SFTJOTJRXFPJOaaSPJRHJRXFJhHIVWJ
OMKJRXORJRXFJYHMRIOZRHIJULSSJO]LKFJ]PJTOQFbJYSOLQTJGHIJOKKLRLHMOSJRLQFJHIJOKKLRLHMOSJZHQaFMTORLHMJOTJOJIFT\SRJHGJRXFJ
YHMRIOZRHI|TJGOLS\IFJRHJGHSSHUJRXFJGHIFNHLMNJaIHZFK\IFJOMKJRHJGOQLSLOIL}FJLRTFSGJULRXJOSSJZHMKLRLHMTJOMKJRXFJYHMRIOZRJ
fHZ\QFMRTJULSSJMHRJ]FJaFIQLRRFKb

wxyCDCnCyJcXFJYHMRIOZRHIJZFIRLGLFTJRXORJLRJLTJFeaFILFMZFKJOMKJGOQLSLOIJULRXJRXFJIFm\LIFQFMRTJOMKJZHMKLRLHMTJLQaHTFKJ
K\ILMNJRXFJZHMTRI\ZRLHMJHGJTLQLSOIJUHIVJLMJRXFJOIFObJcXLTJLMZS\KFTWJ]\RJLTJMHRJSLQLRFKJRHWJlH\RJHGJTFm\FMZFlJHIJlZHQFJ
]OZVlJUHIVJGHIJRXFJIFQĤOSJHGJaSOMRWJFm\LaQFMRWJRFQaHIOIPJULILMNJHIJaS\Q]LMNWJFRZbJcXLTJlH\RJHGJTFm\FMZFlJUHIVJQOPJ
OSTHJLMZS\KFJaXOTLMNJHGJZHMTRI\ZRLHMJOZRL̂LRLFTJRHJOZZHQQHKORFJRXFJLMTROSSORLHMJHGJRXFJhHIVJORĴOILH\TJSHZORLHMTJOMKJ
HIKFISPJGOTXLHMJOMKJRXFJZHQaSFRLHMJHGJhHIVJORĴOILH\TJSHZORLHMTJHIJSF̂FSTJORĴOILH\TJRLQFTbJcXLTJlaXOTLMNWlJlH\RJHGJ
TFm\FMZFWlJHIJlZHQFJ]OZVlJUHIVJTXOSSJ]FJKHMFJORJMHJZHTRJRHJHRXFIJYHMRIOZRHITWJRXFJtUMFIJHIJgIZXLRFZRb
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CDEFGH

IGJKLKJMNOPMQRSOTUPSUMVWXMUOPMQRSOTUPSUYZMS[WZ\]UVWUZMZOV]]M̂PMXPP_PXMUOPMV\UO[RZMVWXM[̀WPRZM[aMUOPTRMRPZbPSUTcPM
dWZUR\_PWUZM[aMePRcTSPfMTWS]\XTWgMUOPMhRV̀TWgZMVWXMebPSTaTSVUT[WZfMVWXMRPUVTWMV]]MS[__[WM]V̀fMZUVU\U[RifMVWXM[UOPRM
RPZPRcPXMRTgOUZMTWMUOPTRMdWZUR\_PWUZM[aMePRcTSPfMTWS]\XTWgMS[biRTgOUZjMNOPMk[WURVSU[RfMe\̂S[WURVSU[RZfM
Z\̂lZ\̂S[WURVSU[RZfMVWXMZ\bb]TPRZMZOV]]MX[MW[UM[̀WM[RMVWXMSVWW[UMS]VT_MVMS[biRTgOUMTWMUOPMdWZUR\_PWUZM[aMePRcTSPjM
e\̂_TUUV]M[RMXTZURT̂\UT[WMU[M_PPUM[aaTSTV]MRPg\]VU[RiMRPm\TRP_PWUZM[RMa[RM[UOPRMb\Rb[ZPZMTWMS[WWPSUT[WM̀TUOMUOPMnR[oPSUM
TZMW[UMU[M̂PMS[WZUR\PXMVZMb\̂]TSVUT[WMTWMXPR[gVUT[WM[aMUOPMQRSOTUPSUYZM[RMQRSOTUPSUYZMS[WZ\]UVWUZYMRPZPRcPXMRTgOUZj

p

IGJKLKqMNOPMk[WURVSU[RM_ViMW[UMRPbR[X\SPMUOPMk[WURVSUMh[S\_PWUZMTWM̀O[]PM[RMTWMbVRUMa[RM\ZPMVZMZO[bMXRV̀TWgM
V̂SrgR[\WXZM̀TUO[\UMUOPMbRT[RM̀RTUUPWMS[WZPWUM[aMUOPMQRSOTUPSUjMdaMS[WZPWUMTZMgTcPWfMUOPMQRSOTUPSUMZOV]]MXPUPR_TWPMUOPM
PsUPWUMUOVUMUOPMk[WURVSUMh[S\_PWUZM_ViM̂PM\ZPXMTWMUOPMbRPbVRVUT[WM[aMZO[bMXRV̀TWgZfMVZM̀P]]MVZMUOPMaPPMUOVUMUOPM
QRSOTUPSUM̀T]]M̂PMbVTXfMTaMVWiMVWXMTWMUOPMQRSOTUPSUYZMZ[]PMXTZSRPUT[WfM̂iMUOPMk[WURVSU[RMa[RMZ\SOM\ZPM[aMS[biRTgOUPXM
X[S\_PWUZj

CDEFGt

IGuKJKqMNOPMv̀ WPRfMQRSOTUPSUM[RMk[WZUR\SUT[WMwVWVgPRMZOV]]MW[UMZ\bPRcTZPfMXTRPSUM[RMOVcPMS[WUR[]M[RMV\UO[RTUiM[cPRfMW[RM
P̂MRPZb[WZT̂]PMa[RfMUOPMk[WURVSU[RYZM_PVWZfM_PUO[XZfMUPSOWTm\PZfMZPm\PWSPZM[RMbR[SPX\RPZM[aMS[WZUR\SUT[WM[RMUOPMZVaPUiM
bRPSV\UT[WZMVWXMbR[gRV_ZMTWSTXPWUMUOPRPU[fM[RMa[RMVWiMaVT]\RPM[aMUOPMk[WURVSU[RMU[MS[_b]iM̀TUOM]V̀ZMVWXMRPg\]VUT[WZM
Vbb]TSV̂]PMU[MUOPMa\RWTZOTWgM[RMbPRa[R_VWSPM[aMUOPMx[RrjMNOPMv̀ WPRfMQRSOTUPSUMVWXMk[WZUR\SUT[WMwVWVgPRMZOV]]MW[UM̂PM
RPZb[WZT̂]PMa[RMUOPMk[WURVSU[RYZMaVT]\RPMU[MbPRa[R_M[RMa\RWTZOMUOPMx[RrMTWMVSS[RXVWSPM̀TUOMUOPMk[WURVSUMh[S\_PWUZj

IGuKuGFyz{|}~|G��G��|G��}|���G�z}�}~z��GD���}�|�|}��G�G�}�|}�z�}����G��z��|{K
IGuKuKJMnRT[RMU[MS[__PWSP_PWUM[aMUOPMx[RrfMVWXM\b[WM̀RTUUPWMRPm\PZUM̂iMUOPMk[WURVSU[RfMUOPMv̀ WPRMZOV]]Ma\RWTZOMU[M
UOPMk[WURVSU[RMRPVZ[WV̂]PMPcTXPWSPMUOVUMUOPMv̀ WPRMOVZM_VXPMaTWVWSTV]MVRRVWgP_PWUZMU[Ma\]aT]]MUOPMv̀ WPRYZM[̂]TgVUT[WZM
\WXPRMUOPMk[WURVSUjMNOPMk[WURVSU[RMZOV]]MOVcPMW[M[̂]TgVUT[WMU[MS[__PWSPMUOPMx[RrM\WUT]MUOPMv̀ WPRMbR[cTXPZMZ\SOM
PcTXPWSPjMdaMS[__PWSP_PWUM[aMUOPMx[RrMTZMXP]ViPXM\WXPRMUOTZMePSUT[WM�j�j�fMUOPMk[WURVSUMNT_PMZOV]]M̂PMPsUPWXPXM
VbbR[bRTVUP]ij

IGuKuKuM�[]][̀TWgMS[__PWSP_PWUM[aMUOPMx[RrMVWXM\b[WM̀RTUUPWMRPm\PZUM̂iMUOPMk[WURVSU[RfMUOPMv̀ WPRMZOV]]Ma\RWTZOMU[M
UOPMk[WURVSU[RMRPVZ[WV̂]PMPcTXPWSPMUOVUMUOPMv̀ WPRMOVZM_VXPMaTWVWSTV]MVRRVWgP_PWUZMU[Ma\]aT]]MUOPMv̀ WPRYZM[̂]TgVUT[WZM
\WXPRMUOPMk[WURVSUM[W]iMTaM���MUOPMv̀ WPRMaVT]ZMU[M_VrPMbVi_PWUZMU[MUOPMk[WURVSU[RMVZMUOPMk[WURVSUMh[S\_PWUZMRPm\TRP�M
���MUOPMk[WURVSU[RMTXPWUTaTPZMTWM̀RTUTWgMVMRPVZ[WV̂]PMS[WSPRWMRPgVRXTWgMUOPMv̀ WPRYZMV̂T]TUiMU[M_VrPMbVi_PWUM̀OPWMX\P�MM
[RM���MVMSOVWgPMTWMUOPMx[RrM_VUPRTV]]iMSOVWgPZMUOPMk[WURVSUMe\_jMdaMUOPMv̀ WPRMaVT]ZMU[MbR[cTXPMZ\SOMPcTXPWSPfMVZM
RPm\TRPXfM̀TUOTWMa[\RUPPWMXViZM[aMUOPMk[WURVSU[RYZMRPm\PZUfMUOPMk[WURVSU[RM_ViMT__PXTVUP]iMZU[bMUOPMx[RrMVWXfMTWMUOVUM
PcPWUfMZOV]]MW[UTaiMUOPMv̀ WPRMUOVUMUOPMx[RrMOVZMZU[bbPXjM�[̀PcPRfMTaMUOPMRPm\PZUMTZM_VXPM̂PSV\ZPMVMSOVWgPMTWMUOPMx[RrM
_VUPRTV]]iMSOVWgPZMUOPMk[WURVSUMe\_M\WXPRM���MV̂[cPfMUOPMk[WURVSU[RM_ViMT__PXTVUP]iMZU[bM[W]iMUOVUMb[RUT[WM[aMUOPM
x[RrMVaaPSUPXM̂iMUOPMSOVWgPM\WUT]MRPVZ[WV̂]PMPcTXPWSPMTZMbR[cTXPXjMdaMUOPMx[RrMTZMZU[bbPXM\WXPRMUOTZMePSUT[WM�j�j�fMUOPM
k[WURVSUMNT_PMZOV]]M̂PMPsUPWXPXMVbbR[bRTVUP]iMVWXMUOPMk[WURVSUMe\_MZOV]]M̂PMTWSRPVZPXM̂iMUOPMV_[\WUM[aMUOPM
k[WURVSU[RYZMRPVZ[WV̂]PMS[ZUZM[aMZO\UX[̀WfMXP]ViMVWXMZUVRUl\bfMb]\ZMTWUPRPZUMVZMbR[cTXPXMTWMUOPMk[WURVSUMh[S\_PWUZj

IGuKuKqMQaUPRMUOPMv̀ WPRMa\RWTZOPZMPcTXPWSPM[aMaTWVWSTV]MVRRVWgP_PWUZM\WXPRMUOTZMePSUT[WM�j�fMUOPMv̀ WPRMZOV]]MW[UM
_VUPRTV]]iMcVRiMZ\SOMaTWVWSTV]MVRRVWgP_PWUZM̀TUO[\UMbRT[RMW[UTSPMU[MUOPMk[WURVSU[Rj

IGuKuK�MxOPRPMUOPMv̀ WPRMOVZMXPZTgWVUPXMTWa[R_VUT[WMa\RWTZOPXM\WXPRMUOTZMePSUT[WM�j�MVZM�S[WaTXPWUTV]f�MUOPMk[WURVSU[RM
ZOV]]MrPPbMUOPMTWa[R_VUT[WMS[WaTXPWUTV]MVWXMZOV]]MW[UMXTZS][ZPMTUMU[MVWiM[UOPRMbPRZ[WjM�[̀PcPRfMUOPMk[WURVSU[RM_ViM
XTZS][ZPM�S[WaTXPWUTV]�MTWa[R_VUT[WfMVaUPRMZPcPWM���MXViZYMW[UTSPMU[MUOPMv̀ WPRfM̀OPRPMXTZS][Z\RPMTZMRPm\TRPXM̂iM]V̀fM
TWS]\XTWgMVMZ\̂b[PWVM[RM[UOPRMa[R_M[aMS[_b\]Z[RiM]PgV]MbR[SPZZMTZZ\PXM̂iMVMS[\RUM[RMg[cPRW_PWUV]MPWUTUifM[RM̂iMS[\RUM
[RMVR̂TURVU[R�Z�M[RXPRjMNOPMk[WURVSU[RM_ViMV]Z[MXTZS][ZPM�S[WaTXPWUTV]�MTWa[R_VUT[WMU[MTUZMP_b][iPPZfMS[WZ\]UVWUZfM
Z\RPUTPZfMe\̂S[WURVSU[RZMVWXMUOPTRMP_b][iPPZfMe\̂lZ\̂S[WURVSU[RZfMVWXM[UOPRZM̀O[MWPPXMU[MrW[̀MUOPMS[WUPWUM[aMZ\SOM
TWa[R_VUT[WMZ[]P]iMVWXMPsS]\ZTcP]iMa[RMUOPMnR[oPSUMVWXM̀O[MVgRPPMU[M_VTWUVTWMUOPMS[WaTXPWUTV]TUiM[aMZ\SOMTWa[R_VUT[Wj
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CDEFGFHIJKLMNOIPQRINMRSTOUIVWXIPMMUIOYVOIVRMIOYMIRMUNQWUTZT[TO\IQPIOYMI]QWORVLOQRÎWXMRIOYMI]QWORVLOI_QL̂SMWOÙI
TWL[̂XTWaIOYQUMIRMb̂TRMXÎWXMRIcMLOTQWIdefeg̀IOYMIhiWMRIUYV[[IUML̂RMIVWXINV\IPQRIWMLMUUVR\Ij[[INMRSTOUIVWXIPMMÙI
VNNRQkV[ÙIMVUMSMWOÙIVUUMUUSMWOUIVWXILYVRaMUIRMb̂TRMXIPQRILQWUOR̂LOTQẀÎUMIQRIQLL̂NVWL\IQPINMRSVWMWOIUOR̂LÔRMUIQRI
PQRINMRSVWMWOILYVWaMUITWIMKTUOTWaIPVLT[TOTMUeIlW[MUUIQOYMRiTUMINRQkTXMXÎWXMRIOYMI]QWORVLOI_QL̂SMWOÙIOYMIhiWMR̀I
VUUTUOMXIZ\IOYMI]QWUOR̂LOTQWImVWVaMR̀IUYV[[IUML̂RMIVWXINV\IPQRIOYMIẐT[XTWaINMRSTOePVLT[TOTMUIVRMIOYMIRMUNQWUTZT[TO\IQPI
OYMI]QWORVLOQRÎWXMRIOYMI]QWORVLOI_QL̂SMWOUIiTOYIOYMIMKLMNOTQWIQPIOYMIẐT[XTWaINMRSTÒIiYTLYIOYMIhiWMRIiT[[IQZOVTWI
PRQSIOYMIcOVOMIJX̂LVOTQWI_MNVROSMWOe

n

CDEFGFoIpPIOYMIMSN[Q\SMWOIQPIOYMI]QWUOR̂LOTQWImVWVaMRIQRIjRLYTOMLOIOMRSTWVOMÙIOYMIhiWMRIUYV[[IMSN[Q\IVIÛLLMUUQRI
LQWUOR̂LOTQWISVWVaMRIQRIVRLYTOMLOIOQIiYQSIOYMI]QWORVLOQRIYVUIWQIRMVUQWVZ[MIQZqMLOTQWIVWXIiYQUMIUOVÔUÎWXMRIOYMI
]QWORVLOI_QL̂SMWOUIUYV[[IZMIOYVOIQPIOYMI]QWUOR̂LOTQWImVWVaMRIQRIjRLYTOMLÒIRMUNMLOTkM[\e

CDEFGFrIsYMIhiWMRIUYV[[IP̂RWTUYIÛRkM\UIXMULRTZTWaINY\UTLV[ILYVRVLOMRTUOTLÙI[MaV[I[TSTOVOTQWUIVWXÎOT[TO\I[QLVOTQWUIPQRIOYMI
UTOMIQPIOYMItRQqMLÒIVWXIVI[MaV[IXMULRTNOTQWIQPIOYMIUTOMeIsYMI]QWORVLOQRIUYV[[IZMIMWOTO[MXIOQIRM[\IQWIOYMIVLL̂RVL\IQPI
TWPQRSVOTQWIP̂RWTUYMXIZ\IOYMIhiWMRIẐOIUYV[[IMKMRLTUMINRQNMRINRMLV̂OTQWUIRM[VOTWaIOQIOYMIUVPMINMRPQRSVWLMIQPIOYMI
uQRveSVvMIVkVT[VZ[MIPQRITWUNMLOTQẀÎNQWIRMb̂MUÒIOYVOIPTM[XIÛRkM\IQRIOMUOTWaITWPQRSVOTQWIQPIMKTUOTWaILQWXTOTQWUIOYVOITUI
vWQiWIOQIZMIVkVT[VZ[MIVWXIOYVOITUIYM[XIZ\IOYMIhiWMRIVOITOUIQPPTLMUeIĉLYIRMLQRXUIVWXIXQL̂SMWOUIVRMIWQOI]QWORVLOI
_QL̂SMWOÙIVWXIOYMIhiWMRISVvMUIWQIRMNRMUMWOVOTQWIVUIOQIOYMTRIVLL̂RVL\IQRILQSN[MOMWMUUeIwQOiTOYUOVWXTWaIOYMIPQRMaQTWàI
TWPQRSVOTQWIP̂RWTUYMXIZ\IOYMIhiWMRITWIOYMIPQRSIQPIÛRkM\ÙIÛZÛRPVLMITWkMUOTaVOTQWIRMNQROÙIUQT[IZQRTWaÙIVWXIQOYMRI
SVOMRTV[IQPIVIUTST[VRIWVÔRM̀ITUIPQRIaMWMRV[ITWPQRSVOTQWIQW[\IVWXITUIWQOIVIâVRVWOMMIQPIOYMILQSN[MOMWMUUIQRIVLL̂RVL\IQPIÛLYI
TWPQRSVOTQẀÎW[MUUIUNMLTPTLV[[\IWQOMXIQOYMRiTUMIYMRMTWeIsYMI]QWORVLOQRIUYV[[IkMRTP\IV[[IMKTUOTWaIaRVXMÙILQWXTOTQWÙIVWXI
XTSMWUTQWUIQPIMKTUOTWaINY\UTLV[ILQWXTOTQWUIVWXIUOR̂LÔRMUIVWXIUYV[[IRMNQROIVW\ITWLQWUTUOMWLTMUITWIiRTOTWaIOQIOYMIjRLYTOMLOeI
sYMI]QWORVLOQRIUYV[[IMUOVZ[TUYIV[[I[TWMUIVWXI[MkM[UIRMb̂TRMXIOQIMKML̂OMIOYMIuQRvIVWXIUYV[[IZMVRIV[[ILQUOUITWkQ[kMX̀IVWXIUYV[[I
ZMIRMUNQWUTZ[MIPQRIOYMTRIVLL̂RVL\IVWXISVTWOMWVWLMe

CDEFGFxIsYMIhiWMRIUYV[[IP̂RWTUYITWPQRSVOTQWIQRIUMRkTLMUIRMb̂TRMXIQPIOYMIhiWMRIZ\IOYMI]QWORVLOI_QL̂SMWOUIiTOYI
RMVUQWVZ[MINRQSNOWMUUeIsYMIhiWMRIUYV[[IV[UQIP̂RWTUYIVW\IQOYMRITWPQRSVOTQWIQRIUMRkTLMUÎWXMRIOYMIhiWMRyUILQWORQ[IVWXI
RM[MkVWOIOQIOYMI]QWORVLOQRyUINMRPQRSVWLMIQPIOYMIuQRvIiTOYIRMVUQWVZ[MINRQSNOWMUUIVPOMRIRMLMTkTWaIOYMI]QWORVLOQRyUI
iRTOOMWIRMb̂MUOIPQRIÛLYITWPQRSVOTQWIQRIUMRkTLMUepWOMWOTQWV[[\IQSTOOMXe

CDEFGFzIlW[MUUIQOYMRiTUMINRQkTXMXITWIOYMI]QWORVLOI_QL̂SMWOÙIOYMIhiWMRIUYV[[IP̂RWTUYIOQIOYMI]QWORVLOQRIQWMILQN\IQPI
OYMI]QWORVLOI_QL̂SMWOUIPTkMI{|}IUMOUIQPI]QWORVLOI_RViTWaUIVWXItRQqMLOImVŴV[UIPQRÎUMIX̂RTWaILQWUOR̂LOTQWIPQRIOYMTRI
QiWÎUMIVWXIPQRIN̂RNQUMUIQPISVvTWaIRMNRQX̂LOTQWUIN̂RÛVWOIOQIcMLOTQWIge|e~eIsYMIhiWMRIUYV[[IP̂RWTUYIVXXTOTQWV[IUMOUI
N̂QWIVI]QWORVLOQRyUIiRTOOMWIRMb̂MUOeIĉLYIVXXTOTQWV[IUMOUIiT[[IZMINRQkTXMXIVOIOYMILQUOIQPINRTWOTWàINQUOVaMIVWXIYVWX[TWaeI
tVROTV[IUMOUIiT[[IWQOIZMINRQkTXMXeIĉZLQWORVLOQRUIVWXIQOYMRIMWOTOTMUIXMUTRTWaILQNTMUIQPI_RViTWaUIiT[[IZMINRQkTXMXIUMOUIVOI
OYMILQUOIQPINRTWOTWàINQUOVaMIVWXIYVWX[TWae
����D�

pPIOYMI]QWORVLOQRI{g}IPVT[UIOQILQRRMLOIuQRvIOYVOITUIWQOITWIVLLQRXVWLMIiTOYIOYMIRMb̂TRMSMWOUIQPIOYMI]QWORVLOI_QL̂SMWOUIVUI
RMb̂TRMXIZ\IcMLOTQWIg~e~IQRIRMNMVOMX[\Ig~e~̀IQRI{~}IPVT[UIOQILVRR\IQ̂OIuQRvITWIVLLQRXVWLMIiTOYIOYMI]QWORVLOI_QL̂SMWOÙI
OYMI]QWORVLOI_QL̂SMWOUIVUIXMOMRSTWMXIZ\IOYMIhiWMR̀IjRLYTOMLOIQRI]QWUOR̂LOTQWImVWVaMR̀IQRI{d}IPVT[UIQRIRMP̂UMUIOQI
NRQkTXMIVIÛPPTLTMWOIVSQ̂WOIQPINRQNMR[\IÛNMRkTUMXIVWXILQQRXTWVOMXI[VZQR̀ISVOMRTV[ÙIQRIMb̂TNSMWOIUQIVUIOQIZMIVZ[MIOQI
LQSN[MOMIOYMIuQRvIiTOYTWIOYMI]QWORVLOIsTSM̀IQRI{�}IPVT[UIOQIRMSQkMIVWXIXTULYVRaMI{iTOYTWIUMkMWI{f}IXV\U}IVW\I[TMWI
PT[MXÎNQWIhiWMRyUINRQNMRO\IZ\IVW\QWMIL[VTSTWaIZ\̀IOYRQ̂aỲIQRÎWXMRIOYMI]QWORVLOQR̀IQRI{|}IPVT[UIOQINMRPQRSIOYMIuQRvI
TWIVIUVPMISVWWMRIVWXITWILQSN[TVWLMIiTOYIV[[IVNN[TLVZ[MIYMV[OYIVWXIUVPMO\IRMb̂TRMSMWOUIVWXIOYMI]QWORVLOQRyUIUTOMI
UNMLTPTLIYMV[OYIVWXIUVPMO\IN[VWIQRI{�}IXTURMaVRXUIOYMITWUOR̂LOTQWUIQPIOYMIjRLYTOMLÒIhiWMRIQRI]QWUOR̂LOTQWImVWVaMR̀IVUI
XMOMRSTWMXIZ\IOYMIhiWMR̀IjRLYTOMLOIQRI]QWUOR̂LOTQWImVWVaMR̀IOYMIhiWMRISV\ITUÛMIVIiRTOOMWIQRXMRIOQIOYMI]QWORVLOQRI
OQIUOQNIOYMIuQRv̀IQRIVW\INQROTQWIOYMRMQP̀ÎWOT[IOYMILV̂UMIPQRIÛLYIQRXMRIYVUIZMMWIM[TSTWVOMX�IYQiMkMR̀IOYMIRTaYOIQPIOYMI
hiWMRIOQIUOQNIOYMIuQRvIUYV[[IWQOIaTkMIRTUMIOQIVIX̂O\IQWIOYMINVROIQPIOYMIhiWMRIOQIMKMRLTUMIOYTUIRTaYOIPQRIOYMIZMWMPTOIQPIOYMI
]QWORVLOQRIQRIVW\IQOYMRINMRUQWIQRIMWOTO\̀IMKLMNOIOQIOYMIMKOMWOIRMb̂TRMXIZ\IcMLOTQWI�egedeMWOTO\eIĉLYIQRXMRIQRIUOQNNVaMI
Z\IOYMIhiWMRIUYV[[IWQOILQWUOTÔOMIaRQ̂WXUIPQRIOMRSTWVOTQWIZ\IOYMI]QWORVLOQRÎWXMRIjROTL[MIg�IVWXIUYV[[IWQOIZMIVIZVUTUI
PQRIVWIMKOMWUTQWIQPIOYMI]QWORVLOIsTSMÎWXMRIcMLOTQWI�edIQRIjROTL[MIg|e

n
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CDEFGHEIJKFLMNFJLEOHDMPQFREJLEKHSQHNFREFJENMLLTEJPFEFGHEUJLVEWKEMNNJLOMKNHEXWFGEFGHEIJKFLMNFEYJNPZHKFREMKOEDMWQRE
XWFGWKEMEFHK[OMTE\HLWJOEMDFHLELHNHW\FEJDE]WKNQPOWKSÊPFEKJFEQWZWFHOEFJEMQQEM\\QWNM̂QHEGHMQFGEMKOERMDHFTELH_PWLHZHKFR̀EMKOE
DMWQREXWFGWKEMEFGLHHE]àEXJLVEOMTE\HLWJOEMDFHLELHNHW\FEJDEXLWFFHKEKJFWNHEDLJZEFGHEbXKHLEFJENJZZHKNHEMKOENJKFWKPHE
NJLLHNFWJKEJDERPNGEOHDMPQFEJLEKHSQHNFEXWFGEOWQWSHKNHEMKOE\LJZ\FKHRRcEFGHEbXKHLEZMTcEZMTEMDFHLERPNGEFGLHHE]àEXJLVEOMTE
\HLWJOcEXWFGJPFE\LHdPOWNHEFJEJFGHLELHZHOWHREFGHEbXKHLEZMTEGMeHcENJLLHNFERPNGEOHDMPQFEJLEKHSQHNFfEgPNGEMNFWJKÊTEFGHE
bXKHLEMKOEMZJPKFRENGMLSHOEFJEFGHEIJKFLMNFJLEMLHÊJFGERP̂dHNFEFJELHeWHXÊTEFGHEIJKRFLPNFWJKEhMKMSHLEMKOE\LWJLE
M\\LJeMQEJDEFGHEiLNGWFHNFcEMKOEFGHEIJKRFLPNFWJKEhMKMSHLEJLEiLNGWFHNFEZMTcE\PLRPMKFEFJEgHNFWJKEjfkflcEXWFGGJQOEJLE
KPQQWDTEMEIHLFWDWNMFHEDJLEmMTZHKFEWKEXGJQHEJLEWKE\MLFcEFJEFGHEHnFHKFELHMRJKM̂QTEKHNHRRMLTEFJELHWẐ PLRHEFGHEbXKHLEDJLE
RPNGEOHDWNWHKNWHRfECKERPNGENMRHEMKEM\\LJ\LWMFHEIGMKSHEbLOHLEJLEIJKRFLPNFWJKEIGMKSHEYWLHNFWeHERGMQQÊHEWRRPHOE
OHOPNFWKSEDLJZE\MTZHKFREFGHKEJLEFGHLHMDFHLEOPHEFGHEIJKFLMNFJLEFGHELHMRJKM̂QHENJRFEJDENJLLHNFWKSERPNGEOHDWNWHKNWHRcE
WKNQPOWKSEFGHEbXKHLoREHn\HKRHREMKOENJZ\HKRMFWJKEDJLEFGHEIJKRFLPNFWJKEhMKMSHLoREMKOEiLNGWFHNFoREMKOEFGHWLE
LHR\HNFWeHENJKRPQFMKFRoEMOOWFWJKMQERHLeWNHREZMOHEKHNHRRMLTÊTERPNGEOHDMPQFcEKHSQHNFcEJLEDMWQPLHfECDENPLLHKFEMKOEDPFPLHE
\MTZHKFREMKOEJFGHLEHn\HKRHREZMOHEKHNHRRMLTÊTERPNGEOHDMPQFcEKHSQHNFEJLEDMWQPLHfEgPNGEIGMKSHEbLOHLEJLEIJKRFLPNFWJKE
IGMKSHEYWLHNFWeHERGMQQÊHEOHHZHOEFJEGMeHÊHHKEHnHNPFHOÊTEFGHEIJKFLMNFJLcEXGHFGHLEJLEKJFEMNFPMQQTERWSKHOÊTEFGHE
IJKFLMNFJLfEgPNGEMNFWJKÊTEFGHEbXKHLEMKOEMZJPKFRENGMLSHOEFJEFGHEIJKFLMNFJLERGMQQÊHEH_PMQQTÊWKOWKSEP\JKEFGHE
IJKFLMNFJLoRE\HLDJLZMKNHEMKOE\MTZHKFÊJKOERPLHFTfECDE\MTZHKFREFGHKEJLEFGHLHMDFHLEOPHEFGHEIJKFLMNFJLEMLHEKJFE
RPDDWNWHKFEFJENJeHLERPNGEMZJPKFRcEFGHEIJKFLMNFJLERGMQQE\MTEFGHEOWDDHLHKNHEFJEFGHEbXKHLfECDEFGHEIJKFLMNFJLEOWRMSLHHREXWFGE
FGHEMNFWJKREJDEFGHEbXKHLEJLEFGHEiLNGWFHNFcEJLEFGHEMZJPKFRENQMWZHOEMRENJRFREFJEFGHEbXKHLcEFGHEIJKFLMNFJLEZMTEDWQHEME
IQMWZE\PLRPMKFEFJEiLFWNQHElkf

pqrstquvwxywqz{q|}yx~��q����w�
pqrsts���GHELWSGFRERFMFHOEWKEFGWREiLFWNQHE�EMKOEHQRHXGHLHEWKEFGHEIJKFLMNFEYJNPZHKFREMLHENPZPQMFWeHEMKOEKJFEWKEQWZWFMFWJKE
JDEMKTELWSGFREJDEFGHEbXKHLE]l̀ESLMKFHOEWKEFGHEIJKFLMNFEYJNPZHKFRcE]�̀EMFEQMXEJLE]àEWKEH_PWFTf

pqrstsrECKEKJEHeHKFERGMQQEFGHEbXKHLcEiLNGWFHNFEJLEIJKRFLPNFWJKEhMKMSHLEGMeHEMKTELHR\JKRŴWQWFTEDJLEFGHEIJKFLMNFJLoRE
NJKRFLPNFWJKEZHMKRcEZHFGJORcEFHNGKW_PHRcERH_PHKNHREJLE\LJNHOPLHREJLEDJLERMDHFTE\LHNMPFWJKREMKOE\LJSLMZREWKE
NJKKHNFWJKEXWFGEFGHEUJLVEKJFXWFGRFMKOWKSEMKTEJDEFGHELWSGFREMKOEMPFGJLWFTESLMKFHOEFGHEbXKHLEWKEFGHEIJKFLMNFE
YJNPZHKFRf
���uq��

�GHEFHLZE�IJKFLMNFJL�EPRHOEGHLHWKERGMQQEWKNQPOH�

lf�GMFEIJKFLMNFJLEKJLZMQQTELHR\JKRŴQHEDJLEFGMFEUJLVELHDHLHKNHOf
�f�mLWZHEIJKFLMNFJL�EZHMKWKSEHWFGHLE�HKHLMQEIJKFLMNFJLcE��iIEIJKFLMNFJLcEmQPẐ WKSE
IJKFLMNFJLcE�QHNFLWNMQEIJKFLMNFJLcEJLEMKTEJFGHLEIJKFLMNFJLEXGJZEFGHEbXKHLEGMREMEOWLHNFE
NJKFLMNFPMQELHQMFWJKRGW\EDJLEFGHELHDHLHKNHOEUJLVf

afEE��LMOHEIJKFLMNFJL�EZHMKWKSEFGHEmLWZHEIJKFLMNFJLEMREM̂JeHf

pq�s�srE�GHEIJKFLMNFJLERGMQQE\HLDJLZEFGHEUJLVEWKEMNNJLOMKNHEXWFGEFGHEIJKFLMNFEYJNPZHKFRf\QPLMQEFHLZE�hPQFW\QHE
mLWZHEIJKFLMNFJLR�ELHDHLREFJE\HLRJKREJLEHKFWFWHREXGJE\HLDJLZENJKRFLPNFWJKEPKOHLENJKFLMNFREXWFGEFGHEbXKHLEFGMFEMLHE
MOZWKWRFHLHOÊTEFGHEIJKRFLPNFWJKEhMKMSHLfE�GHEFHLZEOJHREKJFEWKNQPOHEFGHEbXKHLoREJXKEDJLNHRcEWKNQPOWKSE\HLRJKREJLE
HKFWFWHREPKOHLERH\MLMFHENJKFLMNFREKJFEMOZWKWRFHLHOÊTEFGHEIJKRFLPNFWJKEhMKMSHLf

pq�s�s�E�GHEIJKFLMNFJLERGMQQEKJFÊHELHQWHeHOEJDEWFREĴQWSMFWJKREFJE\HLDJLZEFGHEUJLVEWKEMNNJLOMKNHEXWFGEFGHEIJKFLMNFE
YJNPZHKFREHWFGHLÊTEMNFWeWFWHREJLEOPFWHREJDEFGHEIJKRFLPNFWJKEhMKMSHLEJLEiLNGWFHNFEWKEFGHWLEMOZWKWRFLMFWJKEJDEFGHE
IJKFLMNFcEJLÊTEFHRFRcEWKR\HNFWJKREJLEM\\LJeMQRELH_PWLHOEJLE\HLDJLZHOÊTE\HLRJKREJLEHKFWFWHREJFGHLEFGMKEFGHE
IJKFLMNFJLfYJNPZHKFRf

pq�s�s�E�GHEIJKFLMNFJLERGMQQEKJFÊHELHQWHeHOEJDEĴQWSMFWJKREFJE\HLDJLZEFGHEUJLVEWKEMNNJLOMKNHEXWFGEFGHEIJKFLMNFE
YJNPZHKFREHWFGHLÊTEMNFWeWFWHREJLEOPFWHREJDEFGHEIJKRFLPNFWJKEhMKMSHLEJLEiLNGWFHNFEWKEFGHWLEMOZWKWRFLMFWJKEJDEFGHE
IJKFLMNFcEJLÊTEFHRFRcEWKR\HNFWJKREJLEM\\LJeMQRELH_PWLHOEJLE\HLDJLZHOÊTE\HLRJKREJLEHKFWFWHREJFGHLEFGMKEFGHEIJKFLMNFJLf

�
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CDEFGFHFHIJKLMNOKIPQKIRSTPUMLPIVSLNWKTPOIMUKILSWXYKWKTPMUZ[IPQKIRSTPUMLPSUIOQMYY[I\K]SUKIOPMUP̂T_IKMLQIXSUP̂STIS]IPQKI
`SUa[ILMUK]NYYZIOPNbZIMTbILSWXMUKIPQKIRSTPUMLPIVSLNWKTPOIUKYMP̂cKIPSIPQMPIXSUP̂STIS]IPQKÌSUa[IMOIdKYYIMOId̂PQI
T̂]SUWMP̂STI]NUT̂OQKbI\ZIPQKIedTKUIXNUONMTPIPSIfKLP̂STIghihj[IOQMYYIPMaKI]̂KYbIWKMONUKWKTPOIS]IMTZIKk̂OP̂T_I
LSTb̂P̂STOIUKYMPKbIPSIPQMPIXSUP̂STIS]IPQKÌSUa[IOQMYYIS\OKUcKIMTZILSTb̂P̂STOIMPIPQKIÔPKIM]]KLP̂T_ÎP[IMTbIOQMYYIMPISTLKI
UKXSUPÎTIdÛP̂T_IPSIPQKIRSTOPUNLP̂STIlMTM_KUIMTbIPQKImULQ̂PKLPIKUUSUO[ÎTLSTÔOPKTL̂KOISUISŴOÔSTOIb̂OLScKUKbhInQKI
RSTPUMLPSUIOQMYYITSPI\KIŶM\YKIPSIPQKIedTKU[IPQKIRSTOPUNLP̂STIlMTM_KUISUIPQKImULQ̂PKLPI]SUIbMWM_KIUKONYP̂T_I]USWI
KUUSUO[ÎTLSTÔOPKTL̂KOISUISŴOÔSTOÎTIPQKIRSTPUMLPIVSLNWKTPOINTYKOOIPQKIRSTPUMLPSUIaTKdISUIUKMOSTM\YZIOQSNYbIQMcKI
aTSdTIS]IONLQIKUUSU[ÎTLSTÔOPKTLZISUISŴOÔSTIMTbI]M̂YKbIPSIUKXSUPÎPIMOIUKoN̂UKbI\ZIPQ̂OIOKLP̂STIPSIPQKIRSTOPUNLP̂STI
lMTM_KUIMTbIPQKImULQ̂PKLPhIp]IPQKIRSTPUMLPSUIXKU]SUWOIMTZILSTOPUNLP̂STIMLP̂ĉPZIaTSd̂T_ÎPÎTcSYcKO[ISUIUKMOSTM\YZI
OQSNYbIQMcKIaTSdTÎPÎTcSYcKO[IMIUKLS_T̂qKbIKUUSU[ÎTLSTÔOPKTLZISUISŴOÔSTÎTIPQKIRSTPUMLPIVSLNWKTPOId̂PQSNPIONLQI
TSP̂LKIPSIPQKIRSTOPUNLP̂STIlMTM_KUIMTbIPQKImULQ̂PKLP[IPQKIRSTPUMLPSUIOQMYYIMOONWKI]NYYIUKOXSTÔ\̂ŶPZI]SUIONLQI
XKU]SUWMTLKIMTbIOQMYYI\KMUIOSYKIUKOXSTÔ\̂ŶPZI]SUIPQKILSOPOI]SUILSUUKLP̂STh

CDEFGFHFGrnQKIS\Ŷ_MP̂STOIS]IPQKIRSTPUMLPSUINTbKUIfKLP̂STIihghshsIMTbIPQ̂OIfKLP̂STIihghshgIMUKI]SUIPQKIXNUXSOKIS]I
]ML̂ŶPMP̂T_ILSTOPUNLP̂STI\ZIPQKIRSTPUMLPSUIMTbIMUKITSPI]SUIPQKIXNUXSOKIS]ÎWXSÔT_IMTIM]]̂UWMP̂cKIS\Ŷ_MP̂STISTIPQKI
RSTPUMLPSUIPSIb̂OLScKUIKUUSUO[ISŴOÔSTO[ISUÎTLSTÔOPKTL̂KOÎTIPQKIbKÔ_TÎT]SUWMP̂STÎTIPQKIRSTPUMLPIVSLNWKTPOhInQKI
RSTPUMLPSUtOIUKĉKdIS]IPQKIRSTPUMLPIVSLNWKTPOÎOIWMbKÎTIPQKIRSTPUMLPSUtOILMXML̂PZIMOIMILSTPUMLPSUIMTbITSPIMOIMI
ŶLKTOKbIbKÔ_TIXUS]KOÔSTMYINTYKOOISPQKUd̂OKIOXKL̂]̂LMYYZIOSIXUSĉbKbÎTIPQKIRSTPUMLPIVSLNWKTPOhI

CDEFGFHFEIuM̂YNUKI\ZIPQKIRSTPUMLPSUIPSIXUSWXPYZIUKXSUPIMTZIKUUSUO[ÎTLSTÔOPKTL̂KO[ISUISŴOÔSTOÎTIPQKIRSTPUMLPI
VSLNWKTPOIb̂OLScKUKbI\ZIPQKIRSTPUMLPSU[ISUIdQ̂LQIPQKIRSTPUMLPSUIUKMOSTM\YZIOQSNYbIQMcKIaTSdTISUIb̂OLScKUKb[IOQMYYI
LSTOP̂PNPKIMIdM̂cKUI\ZIPQKIRSTPUMLPSUIS]IMTZILYM̂WIPQMPISPQKUd̂OKIŴ_QPIUKONYPÎTIMILQMT_KÎTIPQKIRSTPUMLPIfNWISUI
RSTPUMLPIn̂WKh

CDEFGFGIJKLMNOKIPQKIRSTPUMLPIVSLNWKTPOIMUKILSWXYKWKTPMUZ[IPQKIRSTPUMLPSUIOQMYY[I\K]SUKIOPMUP̂T_IKMLQIXSUP̂STIS]IPQKI
`SUa[ILMUK]NYYZIOPNbZIMTbILSWXMUKIPQKIcMÛSNOIRSTPUMLPIVSLNWKTPOIUKYMP̂cKIPSIPQMPIXSUP̂STIS]IPQKÌSUa[IMOIdKYYIMOIPQKI
T̂]SUWMP̂STI]NUT̂OQKbI\ZIPQKIedTKUIXNUONMTPIPSIfKLP̂STIghihj[IOQMYYIPMaKI]̂KYbIWKMONUKWKTPOIS]IMTZIKk̂OP̂T_I
LSTb̂P̂STOIUKYMPKbIPSIPQMPIXSUP̂STIS]IPQKÌSUa[IMTbIOQMYYIS\OKUcKIMTZILSTb̂P̂STOIMPIPQKIÔPKIM]]KLP̂T_ÎPhInQKOKI
S\Ŷ_MP̂STOIMUKI]SUIPQKIXNUXSOKIS]I]ML̂ŶPMP̂T_ILSSUb̂TMP̂STIMTbILSTOPUNLP̂STI\ZIPQKIRSTPUMLPSUIMTbIMUKITSPI]SUIPQKI
XNUXSOKIS]Ib̂OLScKÛT_IKUUSUO[ISŴOÔSTO[ISUÎTLSTÔOPKTL̂KOÎTIPQKIRSTPUMLPIVSLNWKTPOvIQSdKcKU[IPQKIRSTPUMLPSUIOQMYYI
XUSWXPYZIUKXSUPIPSIPQKIRSTOPUNLP̂STIlMTM_KUIMTbImULQ̂PKLPIMTZIKUUSUO[ÎTLSTÔOPKTL̂KOISUISŴOÔSTOIb̂OLScKUKbI\ZISUI
WMbKIaTSdTIPSIPQKIRSTPUMLPSUIMOIMIUKoNKOPI]SUÎT]SUWMP̂STION\ŴPPKbIPSIPQKIRSTOPUNLP̂STIlMTM_KUÎTIONLQI]SUWIMOIPQKI
RSTOPUNLP̂STIlMTM_KUIMTbImULQ̂PKLPIWMZIUKoN̂UKhIpPÎOIUKLS_T̂qKbIPQMPIPQKIRSTPUMLPSUtOIUKĉKdÎOIWMbKÎTIPQKI
RSTPUMLPSUtOILMXML̂PZIMOIMILSTPUMLPSUIMTbITSPIMOIMIŶLKTOKbIbKÔ_TIXUS]KOÔSTMY[INTYKOOISPQKUd̂OKIOXKL̂]̂LMYYZIXUSĉbKbI
T̂IPQKIRSTPUMLPIVSLNWKTPOhnQKIRSTPUMLPSUIOQMYYI\KIXUKONWKbIPSIQMcKIKkMŴTKbIPQKIwUSxKLPIÔPKyOzIPSILSTÔbKUI]NYYZIMYYI
LSTb̂P̂STOIPQMPIWMZIQMcKIMI\KMÛT_ISTIPQKÌSUaIMTbIPSIQMcKIMLLSNTPKbI]SUIPQKOKILSTb̂P̂STOÎPOIXUSXSOMYhInQKI
RSTPUMLPSUÎOIbKKWKbIPSI\KIMIoNMŶ]̂KbIKkXKUPÎTIPQKIOZOPKWOIMTbILSTOPUNLP̂STIUKoN̂UKWKTPOIS]IPQKÌSUaIS]ÎPOIRSTPUMLPhI
nQKIRSTPUMLPSUIQKUK\ZIOXKL̂]̂LMYYZIMLaTSdYKb_KOIMTbIbKLYMUKOIPQMPIPQKIRSTPUMLPIVSLNWKTPOIMUKI]NYYIMTbILSWXYKPK[IMUKI
ON]]̂L̂KTPIPSIQMcKIKTM\YKbÎPIPSIbKPKUŴTKIPQKILSOPIS]IPQKÌSUa[IMTbIPQMPIPQKIVUMd̂T_O[IPQKIfXKL̂]̂LMP̂STO[IMTbIMYYI
mbbKTbMIMUKION]]̂L̂KTPIPSIKTM\YKIPQKIRSTPUMLPSUIPSILSTOPUNLPIPQKÌSUaISNPŶTKbIPQKUK̂TÎTIMLLSUbMTLKId̂PQIMXXŶLM\YKI
YMdO[IOPMPNPKO[I\N̂Yb̂T_ILSbKO[IMTbIUK_NYMP̂STO[IMTbISPQKUd̂OKIPSI]NY]̂YYIMYYIS]ÎPOIS\Ŷ_MP̂STOINTbKUIPQKIRSTPUMLPI
VSLNWKTPOhInQKIRSTPUMLPSUIOQMYYIPMaKI]̂KYbIWKMONUKWKTPOIMTbIcKÛ]ZI]̂KYbILSTb̂P̂STOIMTbIOQMYYILMUK]NYYZILSWXMUKIONLQI
]̂KYbIWKMONUKWKTPOIMTbILSTb̂P̂STOIMTbISPQKUÎT]SUWMP̂STIaTSdTIPSIPQKIRSTPUMLPSUId̂PQIPQKIRSTPUMLPIVSLNWKTPOI
\K]SUKILSWWKTL̂T_IMLP̂ĉP̂KOhI{UUSUO[ÎTLSTÔOPKTL̂KOISUISŴOÔSTOIb̂OLScKUKbIOQMYYI\KIUKXSUPKbIPSIPQKIRSTOPUNLP̂STI
lMTM_KUIMTbIPQKImULQ̂PKLPIMPISTLKhInQKIKkMLPTKOOIS]I_UMbKO[IKYKcMP̂STO[Ib̂WKTÔSTO[ISUIYSLMP̂STOI_̂cKTISTIMTZI
VUMd̂T_OÎOONKbI\ZIPQKImULQ̂PKLP[ISUIPQKIdSUaÎTOPMYYKbI\ZISPQKUIRSTPUMLPSUO[ÎOITSPI_NMUMTPKKbI\ZIPQKImULQ̂PKLP[I
RSTOPUNLP̂STIlMTM_KUISUIPQKIedTKUhInQKIRSTPUMLPSUIOQMYY[IPQKUK]SUK[IOMP̂O]ZÎPOKY]IMOIPSIPQKIMLLNUMLZIS]IMYYI_UMbKO[I
KYKcMP̂STO[Ib̂WKTÔSTO[IMTbIYSLMP̂STOhIpTIMYYILMOKOIS]ÎTPKULSTTKLP̂STIS]ÎPOÌSUaId̂PQIKk̂OP̂T_ISUISPQKUIdSUa[IPQKI
RSTPUMLPSUIOQMYYIcKÛ]ZIMPIPQKIÔPKIMYYIb̂WKTÔSTOIUKYMP̂T_IPSIONLQIKk̂OP̂T_ISUISPQKUIdSUahImTZIKUUSUOIbNKIPSIPQKI
RSTPUMLPSUtOI]M̂YNUKIPSIOSIcKÛ]ZIMYYIONLQI_UMbKO[IKYKcMP̂STO[Ib̂WKTÔSTO[ISUIYSLMP̂STOIOQMYYI\KIXUSWXPYZIUKLP̂]̂KbI\ZIPQKI
RSTPUMLPSUId̂PQSNPIMTZIMbb̂P̂STMYILSOPIPSIPQKIedTKUhI{kLKXPIMOIPSIMTZIUKXSUPKbIKUUSUO[ÎTLSTÔOPKTL̂KOISUISŴOÔSTO[I
MTbIKkLKXPIMOIPSILSTLKMYKbISUINTaTSdTILSTb̂P̂STO[I\ZIKkKLNP̂T_IPQKIm_UKKWKTP[IPQKIRSTPUMLPSUIUKXUKOKTPOIPSIPQKI
edTKU[IRSTOPUNLP̂STIlMTM_KU[IMTbIPQKImULQ̂PKLPIPQMPIPQKÌSUaIUKoN̂UKbI\ZIPQKIRSTPUMLPIVSLNWKTPO[ÎTLYNb̂T_[I
d̂PQSNPIŶŴPMP̂ST[IMYYILSTOPUNLP̂STIbKPM̂YO[ILSTOPUNLP̂STIWKMTO[IWKPQSbO[IXUSLKbNUKIMTbIPKLQT̂oNKOITKLKOOMUZIPSI
XKU]SUWIPQKÌSUa[INOKIS]IWMPKÛMYO[IOKYKLP̂STIS]IKoN̂XWKTPIMTbIUKoN̂UKWKTPOIS]IXUSbNLPIWMTN]MLPNUKUOIMUKILSTÔOPKTPI
d̂PQ|IyszI_SSbIMTbIOSNTbIXUMLP̂LKOId̂PQ̂TIPQKILSTOPUNLP̂STÎTbNOPUZvIygzI_KTKUMYYZIXUKcM̂ŶT_IMTbIMLLKXPKbÎTbNOPUZI
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DEFGHFIHDJFKKLMNFOLPJEQJRQISTJUVWJEXPJIPYZMIP[PGEDJQ\JFG]ĴFIIFGEMPDJFKKLMNFOLPJEQJEXPJRQISTJFGHJU_WJFLLJLF̂D̀J
QIHMGFGNPD̀JIPaZLFEMQGD̀JIZLPDJFGHJQIHPIDĴXMNXJOPFIJZKQGJEXPJbQGEIFNEQIcDJKPI\QI[FGNPJQ\JEXPJRQISd

efghihgJjXPJbQGEIFNEQIJMDJGQEJIPYZMIPHJEQJFDNPIEFMGJEXFEJEXPJbQGEIFNEJkQNZ[PGEDJFIPJMGJFNNQIHFGNPĴMEXJFKKLMNFOLPJLF̂D̀J
DEFEZEPD̀JQIHMGFGNPD̀JNQHPD̀JIZLPDJFGHJIPaZLFEMQGD̀JQIJLF̂\ZLJQIHPIDJQ\JKZOLMNJFZEXQIMEMPD̀JOZEJEXPJbQGEIFNEQIJDXFLLJ
KIQ[KEL]JIPKQIEJEQJEXPJbQGDEIZNEMQGJlFGFaPIJFGHJmINXMEPNEJFG]JGQGNQG\QI[ME]JHMDNQnPIPHJO]JQIJ[FHPJSGQ̂GJEQJEXPJ
bQGEIFNEQIJFDJFJIPYZPDEJ\QIJMG\QI[FEMQGJDZO[MEEPHJEQJbQGDEIZNEMQGJlFGFaPIJMGJDZNXJ\QI[JFDJEXPJbQGDEIZNEMQGJlFGFaPIJ
FGHJmINXMEPNEJ[F]JIPYZMIPdDXFLLJKPI\QI[JEXPJRQISJMGJFNNQIHFGNPĴMEXJEXPJbQGEIFNEJkQNZ[PGEDJFGHJDZO[MEEFLDJ
FKKIQnPHJKZIDZFGEJEQJoPNEMQGJVdpqd

efghihrJs\JEXPJbQGEIFNEQIJOPLMPnPDJEXFEJFHHMEMQGFLJNQDEJQIJEM[PJMDJMGnQLnPHJOPNFZDPJQ\JNLFIM\MNFEMQGDJQIJMGDEIZNEMQGDJEXPJ
mINXMEPNEJMDDZPDJMGJIPDKQGDPJEQJEXPJbQGEIFNEQIcDJGQEMNPDJQIJIPYZPDEDJ\QIJMG\QI[FEMQGJKZIDZFGEJEQJoPNEMQGDJVdqdqJQIJVdqdV̀J
EXPJbQGEIFNEQIJDXFLLJDZO[MEJbLFM[DJFDJKIQnMHPHJMGJmIEMNLPJptdJs\JEXPJbQGEIFNEQIJ\FMLDJEQJKPI\QI[JEXPJQOLMaFEMQGDJQ\J
oPNEMQGDJVdqdqJQIJVdqdV̀JEXPJbQGEIFNEQIJDXFLLJKF]JDZNXJNQDEDJFGHJHF[FaPDJEQJEXPJû GPÌJDZOvPNEJEQJDPNEMQGJptdpdẁJFDJ
Q̂ZLHJXFnPJOPPGJFnQMHPHJM\JEXPJbQGEIFNEQIJXFHJKPI\QI[PHJDZNXJQOLMaFEMQGDdJs\JEXPJbQGEIFNEQIJKPI\QI[DJEXQDPJ
QOLMaFEMQGD̀JEXPJbQGEIFNEQIJDXFLLJGQEJOPJLMFOLPJEQJEXPJû GPIJQIJmINXMEPNEJ\QIJHF[FaPDJIPDZLEMGaJ\IQ[JPIIQID̀J
MGNQGDMDEPGNMPDJQIJQ[MDDMQGDJMGJEXPJbQGEIFNEJkQNZ[PGED̀J\QIJHM\\PIPGNPDJOPÊPPGJ\MPLHJ[PFDZIP[PGEDJQIJNQGHMEMQGDJ
FGHJEXPJbQGEIFNEJkQNZ[PGED̀JQIJ\QIJGQGNQG\QI[MEMPDJQ\JEXPJbQGEIFNEJkQNZ[PGEDJEQJFKKLMNFOLPJLF̂D̀JDEFEZEPD̀J
QIHMGFGNPD̀JNQHPD̀JIZLPDJFGHJIPaZLFEMQGD̀JFGHJLF̂\ZLJQIHPIDJQ\JKZOLMNJFZEXQIMEMPDdjXPJbQGEIFNEQIJ[F]JDZO[MEJxPYZPDEDJ
\QIJsG\QI[FEMQGJUyxzsyWJEQJEXPJmINXMEPNEJEQJXPLKJ\FNMLMEFEPJEXPJbQGEIFNEQIcDJKPI\QI[FGNPJQ\JEXPJRQISdJ{IMQIJEQJ
DZO[MEEMGaJPFNXJxzs̀JEXPJbQGEIFNEQIJDXFLLJ\MIDEJNFIP\ZLL]JDEZH]JFGHJNQ[KFIPJEXPJbQGEIFNEJkQNZ[PGED̀J\MPLHJNQGHMEMQGD̀J
QEXPIJû GPIJKIQnMHPHJMG\QI[FEMQG̀JbQGEIFNEQI|KIPKFIPHJbQQIHMGFEMQGJkIF̂MGaD̀JFGHJKIMQIJ{IQvPNEJNQIIPDKQGHPGNPJ
FGHJHQNZ[PGEFEMQGJEQJHPEPI[MGPJEXFEJEXPJMG\QI[FEMQGJEQJOPJIPYZPDEPHJMDJGQEJIPFDQGFOL]JQOEFMGFOLPJ\IQ[JDZNXJDQZINPDdJ
jXPJbQGEIFNEQIJDXFLLJDZO[MEJPFNXJxzsJDZ\\MNMPGEL]JMGJFHnFGNPJQ\JEXPJHFEPJO]ĴXMNXJDZNXJMG\QI[FEMQGJMDJIPYZMIPHJMGJ
QIHPIJEQJFLLQ̂JEXPJmINXMEPNEJDZ\\MNMPGEJEM[PJEQJKPI[MEJFHPYZFEPJIPnMP̂JFGHJIPDKQGDPJFGHJEQJKPI[MEJbQGEIFNEQIJ
NQ[KLMFGNPĴMEXJEXPJLFEPDEJNQGDEIZNEMQGJDNXPHZLPdJjXPJbQGEIFNEQIJDXFLLJIPM[OZIDPJEXPJû GPIJF[QZGEDJNXFIaPHJO]JEXPJ
mINXMEPNEJ\QIJxzsJIPDKQGDPDJEXFEJMGJEXPJQKMGMQGJQ\JEXPJmINXMEPNEĴPIPJFnFMLFOLPJ\IQ[JFJNFIP\ZLJIPnMP̂JQ\JEXPJbQGEIFNEJ
kQNZ[PGED̀J\MPLHJNQGHMEMQGD̀JQEXPIJû GPIJKIQnMHPHJMG\QI[FEMQG̀JbQGEIFNEQI|KIPKFIPHJbQQIHMGFEMQGJkIF̂MGaD̀JFGHJ
KIMQIJ{IQvPNEJNQIIPDKQGHPGNPJFGHJHQNZ[PGEFEMQGd

efghih}Js\JEXPJbQGEIFNEQÌJHZIMGaJEXPJKIQaIPDDJQ\JEXPJRQIS̀JHMDNQnPIDJFG]JHMDNIPKFGNMPDJOPÊPPGJEXPJkIF̂MGaDJFGHJEXPJ
oKPNM\MNFEMQGD̀JPIIQIDJFGH~QIJQ[MDDMQGDJQGJEXPJkIF̂MGaD̀JQIJFG]JHMDNIPKFGNMPDJOPÊPPGJKX]DMNFLJNQGHMEMQGDJQ\JEXPJ
RQISJFGHJEXPJkIF̂MGaD̀JFGHJXFDJGQEM\MPHJEXPJmINXMEPNEJFGHJbQGDEIZNEMQGJlFGFaPIJMGĴIMEMGaJZGHPIJoPNEMQGJVdqdp̀JGQJ
HPnMFEMQGDJ\IQ[JEXPJbQGEIFNEJkQNZ[PGEDJDXFLLJOPJKPI\QI[PHJO]JEXPJbQGEIFNEQIJZGEMLJMEJIPNPMnPDJFKKIQnFLJMGĴIMEMGaJ
\IQ[JEXPJmINXMEPNEJEXIQZaXJEXPJbQGDEIZNEMQGJlFGFaPIdJmG]JRQISJKPI\QI[PHJF\EPIJDZNXJHMDNQnPI]ĴMEXQZEJEXPJFKKIQnFLJ
Q\JEXPJmINXMEPNEJDXFLLJOPJFEJEXPJbQGEIFNEQIcDJDQLPJIMDSJFGHJP�KPGDPd

efghih�JjXPJbQGEIFNEQIJMDJGQEJIPYZMIPHJEQJFDNPIEFMGJEXFEJEXPJbQGEIFNEJkQNZ[PGEDJFIPJMGJFNNQIHFGNPĴMEXJFKKLMNFOLPJLF̂D̀J
DEFEZEPD̀JQIHMGFGNPD̀JNQHPD̀JIZLPDJFGHJIPaZLFEMQGD̀JQIJLF̂\ZLJQIHPIDJQ\JKZOLMNJFZEXQIMEMPD̀JOZEJEXPJbQGEIFNEQIJDXFLLJ
KIQ[KEL]JIPKQIEJEQJEXPJbQGDEIZNEMQGJlFGFaPIJFGHJEXPJmINXMEPNEJFG]JGQGNQG\QI[ME]JHMDNQnPIPHJO]JQIJ[FHPJSGQ̂GJEQJ
EXPJbQGEIFNEQIJFDJFJxzsJDZO[MEEPHJEQJEXPJmINXMEPNEd

efghih��s\JEXPJbQGEIFNEQIJOPLMPnPDJEXFEJFHHMEMQGFLJNQDEJQIJEM[PJMDJMGnQLnPHJOPNFZDPJQ\JNLFIM\MNFEMQGDJQIJMGDEIZNEMQGDJEXPJ
mINXMEPNEJMDDZPDJMGJIPDKQGDPJEQJEXPJbQGEIFNEQIcDJGQEMNPDJQIJxzsDJKZIDZFGEJEQJoPNEMQGDJVdqdp̀JVdqdq̀JVdqd_̀JVdqdtJQIJVdqd�̀J
EXPJbQGEIFNEQIJDXFLLJ[FSPJFJbLFM[JFDJKIQnMHPHJMGJmIEMNLPJptdJs\JEXPJbQGEIFNEQIJ\FMLDJEQJKPI\QI[JEXPJQOLMaFEMQGDJQ\J
oPNEMQGDJVdqdp̀JVdqdq̀JVdqd_̀JVdqdtJQIJVdqd�̀JEXPJbQGEIFNEQIJDXFLLJKF]JDZNXJNQDEDJFGHJHF[FaPDJEQJEXPJû GPIJFDĴQZLHJXFnPJ
OPPGJFnQMHPHJM\JEXPJbQGEIFNEQIJXFHJKPI\QI[PHJDZNXJQOLMaFEMQGDdJs\JEXPJbQGEIFNEQIJKPI\QI[DJEXQDPJQOLMaFEMQGD̀JEXPJ
bQGEIFNEQIJDXFLLJGQEJOPJLMFOLPJEQJEXPJû GPIJQIJEXPJmINXMEPNEJ\QIJHF[FaPDJIPDZLEMGaJ\IQ[JPIIQID̀JMGNQGDMDEPGNMPDJQIJ
Q[MDDMQGDJMGJEXPJbQGEIFNEJkQNZ[PGED̀J\QIJHM\\PIPGNPDJOPÊPPGJ\MPLHJ[PFDZIP[PGEDJQIJNQGHMEMQGDJFGHJEXPJbQGEIFNEJ
kQNZ[PGED̀JQIJ\QIJGQGNQG\QI[MEMPDJQ\JEXPJbQGEIFNEJkQNZ[PGEDJEQJFKKLMNFOLPJLF̂D̀JDEFEZEPD̀JQIHMGFGNPD̀JNQHPD̀JIZLPDJ
FGHJIPaZLFEMQGD̀JFGHJLF̂\ZLJQIHPIDJQ\JKZOLMNJFZEXQIMEMPDd

efghih�JjXPJbQGEIFNEQIJDXFLLJOPJIPDKQGDMOLPJ\QIJLF]MGaJQZEJEXPJRQIS̀JDXFLLJKIQEPNEJFGHJKIPDPInPJEXPJPDEFOLMDXPHJ
IP\PIPGNPJKQMGEDJFGHJDXFLLJ[FSPJGQJNXFGaPDJQIJIPLQNFEMQGDĴMEXQZEJEXPJKIMQIĴIMEEPGJFKKIQnFLJQ\Jû GPIdJjXPJbQGEIFNEQIJ
DXFLLJIPKQIEJEQJEXPJbQGDEIZNEMQGJlFGFaPIJFGHJmINXMEPNEĴXPGPnPIJFG]JIP\PIPGNPJKQMGEJMDJLQDEJQIJHPDEIQ]PHJQIJIPYZMIPDJ
IPLQNFEMQGJOPNFZDPJQ\JGPNPDDFI]JNXFGaPDJMGJaIFHPDJQIJLQNFEMQGD̀JFGHJDXFLLJOPJIPDKQGDMOLPJ\QIJEXPJFNNZIFEPJIPKLFNP[PGEJ
QIJIPLQNFEMQGJQ\JDZNXJIP\PIPGNPJKQMGEDJO]JKIQ\PDDMQGFLL]JYZFLM\MPHJKPIDQGGPLd
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CDEFGFHFIJKLMJNOPQRSTQORJULSVVJWMJRMXYZRM[JQOJMUQSWVZULJTMPQMRVZPMU\JMVM]SQZOPUJSP[JVOTSQZOPJÔJLZUJ_OR̀J_LMPJZQJZUJ
RMXYZRM[ĴORJQLMJWMPM̂ZQJÔJOQLMRJNOPQRSTQORUJPMM[ZPaJQLMJZP̂ORbSQZOPJQOJTOOR[ZPSQMJVOTSQZOPJÔJQLMZRJ_OR̀c

CDEFGFdJeLMPM]MRJQLMJfRS_ZPaUJULO_JMgZUQZPaJORJOQLMRJTOPUQRYTQZOPJPOQJRMXYZRM[JSUJhSRQJÔJQLMJNOPQRSTQJeOR̀\JZQJZUJ
YP[MRUQOO[JQLSQJZQJZUJUOJULO_PJSUJSJbSQQMRJÔJZP̂ORbSQZOPJSP[JQLSQJQLMJi_PMR\J_LZVMJWMVZM]ZPaJUYTLJZP̂ORbSQZOPJQOJWMJ
UYWUQSPQZSVVjJTORRMTQ\JSUUYbMUJPOJRMUhOPUZWZVZQjJQLMRMÔcJKLMJNOPQRSTQORJULSVVJbS̀MJZQUMV̂ĴSbZVZSRJ_ZQLJSVVJTOP[ZQZOPUJ
Ŝ̂MTQZPaJQLMJPSQYRMJSP[JbSPPMRJÔJTOP[YTQZPaJQLMJeOR̀c

CDEFGFIkJNVSZbUĴORJS[[ZQZOPSVJTObhMPUSQZOPJORJMgQMPUZOPJÔJQZbMJ[YMJQOJQLMJNOPQRSTQORlUĴSZVYRMJQOĴSbZVZSRZmMJZQUMV̂J
_ZQLJQLMJTOP[ZQZOPUJSQJQLMJUZQMJ_ZVVJPOQJWMJSVVO_M[c
nopqDIG

CDEFEFIJKLMJNOPQRSTQORJULSVVJUYhMR]ZUMJSP[J[ZRMTQJQLMJeOR̀\JYUZPaJQLMJNOPQRSTQORlUJWMUQJÙZVVJSP[JSQQMPQZOPcJSQQMPQZOP\J
SP[JULSVVJTObhVMQMJQLMJeOR̀JZPJSJaOO[JSP[J_OR̀bSPVZ̀MJbSPPMRJZPJSTTOR[SPTMJ_ZQLJQLMJNOPQRSTQJfOTYbMPQUcJKLMJ
NOPQRSTQORJULSVVJWMJUOVMVjJRMUhOPUZWVMĴOR\JSP[JLS]MJTOPQROVJO]MR\JTOPUQRYTQZOPJbMSPU\JbMQLO[U\JQMTLPZXYMU\JUMXYMPTMU\J
SP[JhROTM[YRMU\JhROTM[YRMUJSP[ĴORJTOOR[ZPSQZPaJSVVJhORQZOPUJÔJQLMJeOR̀JYP[MRJQLMJNOPQRSTQcJr̂JQLMJNOPQRSTQJ
fOTYbMPQUJaZ]MJUhMTẐZTJZPUQRYTQZOPUJTOPTMRPZPaJTOPUQRYTQZOPJbMSPU\JbMQLO[U\JQMTLPZXYMU\JUMXYMPTMU\JORJhROTM[YRMU\J
QLMJNOPQRSTQORJULSVVJM]SVYSQMJQLMJsOWUZQMJUŜMQjJQLMRMÔJSP[JULSVVJWMJUOVMVjJRMUhOPUZWVMĴORJQLMJsOWUZQMJUŜMQjJÔJUYTLJ
bMSPU\JbMQLO[U\JQMTLPZXYMU\JUMXYMPTMU\JORJhROTM[YRMUcJr̂JQLMJNOPQRSTQORJ[MQMRbZPMUJQLSQJUYTLJbMSPU\JbMQLO[U\J
QMTLPZXYMU\JUMXYMPTMUJORJhROTM[YRMUJbSjJPOQJWMJUŜM\JQLMJNOPQRSTQORJULSVVJaZ]MJQZbMVjJPOQZTMJQOJQLMJi_PMR\JQLMJ
NOPUQRYTQZOPJtSPSaMR\JSP[JQLMJuRTLZQMTQ\JSP[JULSVVJhROhOUMJSVQMRPSQZ]MJbMSPU\JbMQLO[U\JQMTLPZXYMU\JUMXYMPTMU\JORJ
hROTM[YRMUcJKLMJuRTLZQMTQJULSVVJM]SVYSQMJQLMJhROhOUM[JSVQMRPSQZ]MJUOVMVjĴORJTOP̂ORbSPTMJ_ZQLJQLMJ[MUZaPJZPQMPQĴORJQLMJ
TObhVMQM[JTOPUQRYTQZOPcJKLMJNOPUQRYTQZOPJtSPSaMRJULSVVJRM]ZM_JQLMJhROhOUM[JSVQMRPSQZ]MĴORJUMXYMPTZPa\J
TOPUQRYTQSWZVZQj\JSP[JTOOR[ZPSQZOPJZbhSTQUJOPJQLMJOQLMRJNOPQRSTQORUcJvPVMUUJQLMJuRTLZQMTQJORJQLMJNOPUQRYTQZOPJtSPSaMRJ
OWsMTQUJQOJQLMJNOPQRSTQORlUJhROhOUM[JSVQMRPSQZ]M\JQLMJNOPQRSTQORJULSVVJhMR̂ORbJQLMJeOR̀JYUZPaJZQUJSVQMRPSQZ]MJbMSPU\J
bMQLO[U\JQMTLPZXYMU\JUMXYMPTMU\JORJhROTM[YRMUcUYWsMTQJQOJQLMJTOOR[ZPSQZOPJÔJQLMJNOPUQRYTQZOPJtSPSaMRcJeLMRMJQLMJ
fRS_ZPaUJORJwROsMTQJtSPYSVJbS̀MJRM̂MRMPTMJQOJhSRQZTYVSRJTOPUQRYTQZOPJbMSPU\JbMQLO[U\JQMTLPZXYMU\JUMXYMPTMUJORJ
hROTM[YRMUJORJZP[ZTSQMJORJZbhVjJQLSQJUYTLJSRMJQOJWMJYUM[JZPJTOPPMTQZOPJ_ZQLJQLMJNOPQRSTQORlUJeOR̀\JUYTLJRM̂MRMPTMJZUJ
ZPQMP[M[JOPVjJQOJZP[ZTSQMJQLSQJQLMJNOPQRSTQORlUJeOR̀JZUJQOJhRO[YTMJSQJVMSUQJQLMJXYSVZQjJÔJQLMJ_OR̀JZbhVZM[JWjJQLMJ
OhMRSQZOPUJ[MUTRZWM[\JWYQJQLMJSTQYSVJ[MQMRbZPSQZOPJSUJQOJ_LMQLMRJORJPOQJQLMJ[MUTRZWM[JOhMRSQZOPUJbSjJWMJUŜMVjJORJ
UYZQSWVjJMbhVOjM[JZPJQLMJhMR̂ORbSPTMJÔJQLMJNOPQRSTQORlUJeOR̀JULSVVJWMJQLMJUOVMJRMUhOPUZWZVZQjJÔJQLMJNOPQRSTQORcJuVVJ
VOUU\J[SbSaM\JVZSWZVZQj\JORJTOUQJÔJTORRMTQZPaJ[M̂MTQZ]MJeOR̀JSRZUZPaĴRObJQLMJMbhVOjbMPQJÔJSJUhMTẐZTJTOPUQRYTQZOPJ
bMSPU\JbMQLO[\JQMTLPZXYM\JUMXYMPTM\JORJhROTM[YRMJULSVVJWMJWORPMJUOVMVjJWjJQLMJNOPQRSTQORc

CDEFEFGJKLMJNOPQRSTQORJULSVVJWMJRMUhOPUZWVMJQOJQLMJi_PMRĴORJSTQUJSP[JObZUUZOPUJÔJQLMJNOPQRSTQORlUJMbhVOjMMU\J
xYWTOPQRSTQORUJxYWTOPQRSTQORU\JxYhhVZMRU\JSP[JQLMZRJSaMPQUJSP[JMbhVOjMMU\JSP[JOQLMRJhMRUOPUJORJMPQZQZMUJhMR̂ORbZPaJ
hORQZOPUJÔJQLMJeOR̀ĴOR\JORJOPJWMLSV̂JÔ\JQLMJNOPQRSTQORJORJSPjJÔJZQUJxYWTOPQRSTQORUcxYWTOPQRSTQORU\JxYhhVZMRUJORJ
xYWyUYWTOPQRSTQORU\JSP[ĴORJSPjJ[SbSaMU\JVOUUMU\JTOUQUJSP[JMghMPUMUJRMUYVQZPaĴRObJUYTLJSTQUJORJObZUUZOPU\JZPTVY[ZPaJ
WYQJPOQJVZbZQM[JQOJRMSUOPSWVMJSQQORPMjUlĴMMUc

CDEFEFEJKLMJNOPQRSTQORJULSVVJWMJRMUhOPUZWVMĴORJZPUhMTQZOPJÔJhORQZOPUJÔJQLMJwROsMTQJSVRMS[jJhMR̂ORbM[JQOJ[MQMRbZPMJ
QLSQJUYTLJhORQZOPUJSRMJZPJhROhMRJTOP[ZQZOPJQOJRMTMZ]MJUYWUMXYMPQJeOR̀cTOOR[ZPSQZPaJQLMJ_OR̀JÔJZQUJO_PĴORTMUJSP[JQLMJ
_OR̀JÔJxYWTOPQRSTQORUJMPaSaM[JWjJZQJQOJhMR̂ORbJQLMJeOR̀JÔJQLMJwROsMTQJOPJZQUJWMLSV̂cJKLMJNOPQRSTQORJULSVVJUYhhVjJQOJ
ZQUJO_PJ_OR̀ĴORTMU\JSP[JxYWTOPQRSTQORUJMPaSaM[JWjJZQJQOJhMR̂ORbJhORQZOPUJÔJZQUJeOR̀\JTOhZMUJÔJQLMJfRS_ZPaUJSP[J
wROsMTQJtSPYSVUĴORJQLMJ_OR̀JQOJWMJhMR̂ORbM[JWjJUYTLJZP[Z]Z[YSVUzMPQZQZMUJOPJZQUJWMLSV̂cJ

CDEFEFEFIJKLMJNOPQRSTQORJULSVVJTOOR[ZPSQMJZQUJOhMRSQZOPUJSP[JTOOhMRSQMJ_ZQLJQLOUMJÔJOQLMRJNOPQRSTQORUJhMR̂ORbZPaJ
_OR̀JOPJQLMJwROsMTQJORJUZQMJQLMRMÔJQOJMPUYRMJM̂̂ZTZMPQJSP[JOR[MRVjJZPUQSVVSQZOPJÔJMSTLJhSRQJÔJQLMJeOR̀cJNOOhMRSQZOPJ
_ZVVJWMJRMXYZRM[JZPJQLMJSRRSPaMbMPQĴORJQLMJUQORSaMJÔJbSQMRZSVUJSP[JZPJQLMJ[MQSZVM[JMgMTYQZOPJÔJQLMJeOR̀cJKLMJ
NOPQRSTQORJULSVVJRMbSZPJZP̂ORbM[JÔJQLMJhROaRMUUJSP[JQLMJ[MQSZVJ_OR̀JÔJOQLMRJNOPQRSTQORUJSP[JULSVVJPOQẐjJQLMJ
NOPUQRYTQZOPJtSPSaMRJZbbM[ZSQMVjJÔJVST̀JÔJhROaRMUUJORJ[M̂MTQZ]MJ_OR̀bSPULZhJOPJQLMJhSRQJÔJOQLMRJNOPQRSTQORU\J
_LMRMJUYTLJ[MVSjJORJUYTLJ[M̂MTQZ]MJ_OR̀bSPULZhJ_ZVVJZPQMR̂MRMJ_ZQLJNOPQRSTQORlUJO_PJOhMRSQZOPUcJ{SZVYRMJÔJQLMJ
NOPQRSTQORJQOJ̀MMhJZP̂ORbM[JÔJQLMJ_OR̀JhROaRMUUZPaJOPJQLMJUZQMJORJQOJaZ]MJPOQZTMJÔJVST̀JÔJhROaRMUUJORJ[M̂MTQZ]MJ
_OR̀bSPULZhJWjJOQLMRUJULSVVJWMJTOPUQRYM[JSUJSTTMhQSPTMJÔJQLMJhROaRMUUJÔJ_OR̀JSP[JTOOR[ZPSQZOPJ_ZQLJNOPQRSTQORlUJ
O_PJeOR̀c
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DEFGFGFGH�IJKLMNOPQRSPNQTULNVWXYRPXNOULZO[KQLPJKLMNOPQRSPL\NSZ]KOPULUJRWWLXOSWZ[K̂L_XPJNZPLWX]XPRPXNÔLPJKL̀NWWN_XOYa
Gb cKdXK_LǸLRWWLUeKSX̀XK[LSNOUPQZSPXNOLRO[LXOUPRWWRPXNOLeQNSK[ZQKUL_XPJLXPULK]eWNfKKULRO[gNQL

hZVSNOPQRSPNQÛLXOSWZ[XOŶL_XPJNZPLWX]XPRPXNÔLPJNUKLQKSN]]KO[K[LVfL]ROZ̀RSPZQKQÛLeQXNQLPNLPJKL
SN]]KOSK]KOPLǸLPJKLQKWKdROPLeNQPXNOLǸLPJKLiNQjLPNLVKLeKQ̀NQ]K[k

GH l[dXUXOYLPJKLMNOUPQZSPXNOLmRORYKQLRO[LPJKLlQSJXPKSPa
Gb X̀LRLUeKSX̀XK[LeQNSK[ZQKL[KdXRPKUL̀QN]LVKUPLSNOUPQZSPXNOLeQRSPXSKn
GH X̀L̀NWWN_XOYLRLeQNSK[ZQKL_XWWLR̀̀KSPLROfL_RQQROPXKÛLXOSWZ[XOYLPJKLMNOPQRSPNQTULYKOKQRWL

_RQQROPfnLNQ
GF ǸLROfLNVoKSPXNOULPJKLMNOPQRSPNQL]RfLJRdKLPNLRLeQNSK[ZQKk

GF pQNeNUXOYLRWPKQORPXdKLeQNSK[ZQKÛLRULReeQNeQXRPK̂L_JXSJLeQNSK[ZQKULUJRWWLVKLSNdKQK[LVfLPJKL
MNOPQRSPNQTUL_RQQROPfLRUL[KUSQXVK[LXOLhKSPXNOLqkrLJKQKǸk

Gs IJKLMNOPQRSPNQLUJRWWLVKLQKUeNOUXVWKL̀NQLNQYROXtXOYLRO[LSNO[ZSPXOYLeQKuXOUPRWWRPXNOLSNÒKQKOSKULRO[L
]ZUPLSNNQ[XORPKLUZSJLSNÒKQKOSKUL_XPJLPJKLlQSJXPKSPLRO[LPJKLMNOUPQZSPXNOLmRORYKQk

DEFGFGFGFvIJKLMNOPQRSPNQLRO[LXPULhZVSNOPQRSPNQUL_NQjXOYLNOLPJKLpQNoKSPLUJRWWLRPPKO[LRLeQKSNOUPQZSPXNOLSNÒKQKOSKwUxLNQL
]KKPXOYwUxLRUL[KK]K[LOKSKUURQfLVfLPJKLMNOUPQZSPXNOLmRORYKQLPNLSNNQ[XORPKLRWWLiNQjLwKkYk̂L[K]NWXPXNÔLXOUPRWWRPXNÔL
KPSkx̂LRO[LRULQKyZXQK[LVfLPJKLpQNoKSPLmROZRWk

DEFGFGsLIJKLMNOPQRSPNQLUJRWWLONPLVKLQKWXKdK[LǸLNVWXYRPXNOULPNLeKQ̀NQ]LPJKLiNQjLXOLRSSNQ[ROSKL_XPJLPJKLMNOPQRSPL
\NSZ]KOPULKXPJKQLVfLRSPXdXPXKULNQL[ZPXKULǸLPJKLMNOUPQZSPXNOLmRORYKQLNQLPJKLlQSJXPKSPLXOLPJKXQLR[]XOXUPQRPXNOLǸLPJKL
MNOPQRSP̂LNQLVfLPKUPÛLXOUeKSPXNOULNQLReeQNdRWULQKyZXQK[LNQLeKQ̀NQ]K[LVfLeKQUNOULNPJKQLPJROLPJKLMNOPQRSPNQkLIJKL
MNOPQRSPNQLUJRWWL]RXOPRXOLSN]eWKPKLXOUeKSPXNOLQKSNQ[ULRO[LPKUPL[RPKLPNLKOUZQKLPJKLyZRWXPfLǸLPJKLiNQjLXULXOLUPQXSPL
SN]eWXROSKL_XPJLPJKLQKyZXQK]KOPULǸLPJKLMNOPQRSPL\NSZ]KOPUk

DEFGFGzLiJKQKLKyZXe]KOPLWXOKÛLeXeXOŶL[ZSP_NQĵLRO[gNQLSNO[ZXPLRQKLUJN_OL[XRYQR]]RPXSRWWf̂LPJKLMNOPQRSPNQLUJRWWLVKL
QKUeNOUXVWKL̀NQLPJKLSNNQ[XORPXNOLRO[LNQ[KQWfLRQQROYK]KOPLǸLPJKLdRQXNZULWXOKULǸLeXeXOYLRO[LSNO[ZXPLXOSWZ[K[LXOLPJKL
iNQjLǸLXPULMNOPQRSPkLIJKLMNOPQRSPNQLUJRWWLSNNQ[XORPKLPJKL_NQjLǸLXPULhZVSNOPQRSPNQULRO[LeQKdKOPLRWWLXOPKQ̀KQKOSKUL
VKP_KKOLNQLR]NOYLKyZXe]KOP̂LWXOKULǸLeXeXOŶLRO[LRQSJXPKSPZQRWL̀KRPZQKÛLRO[LRdNX[LROfLZOUXYJPWfLRQQROYK]KOPULXOL
K{eNUK[LRQKRUkLIJXULhKSPXNOLUJRWWLONPLVKLSNOUPQZK[LRULWX]XPXOYLROfLNVWXYRPXNOLǸLPJKLMNOPQRSPNQLZO[KQLROfLNPJKQL
eQNdXUXNOLǸLPJKLMNOPQRSPL\NSZ]KOPUk

DEFGFG|LIJKLMNOPQRSPNQLUJRWWLVKLQKUeNOUXVWKL̀NQLXOUeKSPXNOLǸLeNQPXNOULǸLPJKLpQNoKSPLRWQKR[fLeKQ̀NQ]K[LPNL[KPKQ]XOKL
PJRPLUZSJLeNQPXNOULRQKLXOLeQNeKQLSNO[XPXNOLPNLQKSKXdKLUZVUKyZKOPLiNQjk

DEFGFG}LIJKLMNOPQRSPNQ̂LXPULK]eWNfKKULRO[LhZVSNOPQRSPNQÛLUJRWWLVKLUZVoKSPLPNLUZSJLQZWKULRO[LQKYZWRPXNOUL̀NQLPJKL
SNO[ZSPLǸLiNQjLRULPJKL~_OKQL]RfLKUPRVWXUĴLXOSWZ[XOYLVZPLONPLWX]XPK[LPN̂LPJKLMNOUPQZSPXNOLcZWKULRO[LcKYZWRPXNOULUKPL
ǸQPJLXOLhKSPXNOLqk�qk�kLIJKLMNOPQRSPNQLUJRWWLVKLQKUeNOUXVWKL̀NQLPJKLKÒNQSK]KOPLR]NOYLXPULK]eWNfKKULǸLPJKL~_OKQTUL
XOUPQZSPXNOUk

DEFGFG�LIJKLMNOPQRSPNQLUJRWWLXOUeKSPLRWWL]RPKQXRWULRUL[KWXdKQK[LPNLPJKLpQNoKSPLUXPKLRO[LUJRWWLQKoKSPLROfL]RPKQXRWULPJRPL_XWWL
ONPLSNÒNQ]L_XPJLPJKLQKyZXQK]KOPULǸLPJKLMNOPQRSPL\NSZ]KOPUL_JKOLeQNeKQWfLXOUPRWWK[kL

DEFGFG�LIJKLMNOPQRSPNQLUJRWWLVKLQKUeNOUXVWKL̀NQLRO[LSNNQ[XORPKLROfLRO[LRWWLXOUeKSPXNOULQKyZXQK[LVfLROfLYNdKQO]KOPRWL
VN[fLJRdXOYLoZQXU[XSPXNOLNdKQLPJKLpQNoKSPkL�RXWZQKLPNLNVPRXOLROfLeKQ]XPÛLWXSKOUKULNQLNPJKQLReeQNdRWULVKSRZUKLǸLPJKL
R̀XWZQKLǸLPJKLMNOPQRSPNQLPNLSNÒNQ]LPNLPJXULQKyZXQK]KOPLUJRWWLONPLK{PKO[LPJKLMNOPQRSPLPX]K̂LRO[LPJKLMNOPQRSPNQLUJRWWLONPL
VKLKOPXPWK[LPNLROfLXOSQKRUKLXOLPJKLMNOPQRSPLhZ]LPJKQK̀NQKkL�OLR[[XPXNÔLROfLR[[XPXNORWLSNUPULRO[LK{eKOUKULǸLROfLORPZQKL
XOSZQQK[LVfLPJKL~_OKQLRULRLQKUZWPLǸLPJKLMNOPQRSPNQTUL̀RXWZQKLPNLSNÒNQ]LPNLPJXULQKyZXQK]KOPLUJRWWLSNOUPXPZPKLRLSJRQYKL
RYRXOUPLPJKLMNOPQRSPNQTULMNOPQRSPkL

DEFGFGb�L���������aLhZSJL_NQjLRULSNOOKSPXNOULPNLK{XUPXOYLUK_KQÛLeWZ]VXOŶLJKRPXOŶLRO[LKWKSPQXSRWLUfUPK]ULUJRWWLVKL
SNNQ[XORPK[LRPLRLPX]KLRYQKKRVWKLPNLPJKL~_OKQ̂LPJKLlQSJXPKSP̂LRO[LPJKLMNOUPQZSPXNOLmRORYKQ̂LRO[LUJRWWLVKL[KPKQ]XOK[L
RO[LRYQKK[LPNL_KWWLXOLR[dROSKLǸLPJKLRSPZRWLeKQ̀NQ]ROSKLǸLUZSJL_NQjLUNLRULPNLXOPKQ̀KQKLRULWXPPWKLRULeNUUXVWKL_XPJLPJKL
NeKQRPXNOLRO[LZUKLǸLPJKL~_OKQTULK{XUPXOYL̀RSXWXPXKUkLhJZP[N_OUL]ZUPLVKLSNNQ[XORPK[LPJQNZYJLPJKLMNOUPQZSPXNOL
mRORYKQkLIJKLSNOPXOZK[LZOXOPKQQZePK[LNeKQRPXNOLǸLRWWL̀RSXWXPXKULǸLPJKL~_OKQTULVZXW[XOYULXULKUUKOPXRWkL�̀LROfLK{XUPXOYL
R̀SXWXPXKUL]ZUPLVKLXOPKQQZePK[̂LPJKLMNOPQRSPNQL̀NQLPJKLiNQjLUJRWWLeQNdX[KLRWWLOKSKUURQfLPK]eNQRQfL̀RSXWXPXKULRO[L
SNOOKSPXNOULOKSKUURQfL̀NQL]RXOPRXOXOYLPJKUKLK{XUPXOYL̀RSXWXPXKULRPLONLXOSQKRUKLXOLPJKLMNOPQRSPLhZ]LK{SKePLRULNPJKQ_XUKL
UeKSX̀XK[kL�NL]KSJROXSRŴLJKRPXOŶLeWZ]VXOŶLUeQXOjWKQ̂LNQLKWKSPQXSLUKQdXSKLUJRWWLVKLXOPKQQZePK[LRPLROfLPX]KLK{SKePLRUL
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DEEFGHIJKLMKDJHDMNIKOPKQRIKSTMIFKGFKTRIMKQRIKOULVJLMWXKDFIKMGQKGNNUELIJKDMJKXRDVVKOIKNGGFJLMDQIJKTLQRKQRIKSTMIFYKDXK
TIVVKDXKQRIKZGMXQFUNQLGMK[DMDWIF\K]VVKNĜ ÛMLNDQLGMKXPXQÎXK̂UXQKOIK̂DLMQDLMIJKTLQRGUQKLMQIFFUEQLGM\K]XK̂UNRK
FIVDQIJKTGF_KDXKEGXXLOVIKXRDVVKOIKEIF̀GF̂IJKEFLGFKQGKXRUQJGTMXYKXGKDXKQGK̂LML̂LaIKQRIKEIFLGJKG̀KXRUQKJGTM\K]VVK
D̂QIFLDVYKIbULÊ IMQYKDMJK̂DMEGTIFKMINIXXDFPKLMKQRIKEIF̀GF̂DMNIKG̀KDKXRUQJGTMKXRDVVKOIKGMKXLQIKEFLGFKQGKLMQIFFUEQLGMK
G̀KXIFHLNI\
cdefghi

jgklilhKmMVIXXKGQRIFTLXIKEFGHLJIJKLMKQRIKZGMQFDNQKnGNÛ IMQXYKQRIKZGMQFDNQGFKXRDVVKEFGHLJIKDMJKEDPK̀GFKVDOGFYKVDOGFKoDQK
DEEVLNDOVIKEFIHDLVLMWKTDWIKFDQIXpYK̂DQIFLDVXYKIbULÊ IMQYKQGGVXYKNGMXQFUNQLGMKIbULÊ IMQKDMJK̂DNRLMIFPYKTDQIFYKRIDQYK
UQLVLQLIXYKQFDMXEGFQDQLGMYKDMJKGQRIFK̀DNLVLQLIXKDMJKXIFHLNIXKMINIXXDFPK̀GFKEFGEIFKIqINUQLGMKDMJKNĜ EVIQLGMKG̀KQRIKrGF_YK
TRIQRIFKQÎEGFDFPKGFKEIF̂DMIMQKDMJKTRIQRIFKGFKMGQKLMNGFEGFDQIJKGFKQGKOIKLMNGFEGFDQIJKLMKQRIKrGF_\K]VVK̂DQIFLDVXK
EFGHLJIJKOPKZGMQFDNQGFKXRDVVKOIKMIT\KKsRIKZGMQFDNQGFKXRDVVKTGF_KNGMQLMUGUXVPKDMJKIqEIJLQLGUXVPKQRFGUWRKNĜ EVIQLGMK
G̀KQRIKrGF_\KsL̂IKLXKG̀KQRIKIXXIMNI\

tuvwxwywyuzGQTLQRXQDMJLMWKDMPKGQRIFKEFGHLXLGMKG̀KQRIKZGMQFDNQKnGNÛ IMQXYKZGMQFDNQGFKXRDVVKEIF̀GF̂KDQKVIDXQKQTIMQPK
L̀HIKo{|}pKEIFNIMQKG̀KQRIK̀LIVJKTGF_KTLQRKLQXKGTMK̀UVV~QL̂IKÎEVGPIIX\KK�GFKQRIKEUFEGXIKG̀KQRIKEFINIJLMWKXIMQIMNIKDMPK
EDFQKG̀KQRIKTGF_KEIF̀GF̂IJKOPKXUEIFHLXGFPKEIFXGMMIVKoEIFXGMXKDOGHIKVIHIVKG̀K̀GFÎDMpKGFKOPKG̀̀LNIKEIFXGMMIVKXRDVVKMGQK
OIKNGMXLJIFIJKEDFQKG̀KQRIKrGF_KEIF̀GF̂IJKOPKZGMQFDNQGF�XKÎEVGPIIX\KK�UNRKLQÎXKDXKOGMJXYKNIFQL̀LNDQIXYKXRGEK
JFDTLMWXKDMJKXL̂LVDFKLQÎXKDFIKMGQKQGKOIKNGUMQIJKDXKXDQLX̀PLMWKQRIKQTIMQPK̀LHIKo{|}pKEIFNIMQKFIbULFÎIMQw

jgklilhlhK]KXRGFQDWIKG̀KVDOGFKLMKQRIKLMJUXQFPKXRDVVKMGQKOIKDNNIEQIJKDXKDMKIqNUXIK̀GFKMGQKEFGEIFVPK̂DMMLMWKQRIK�FG�INQKDQK
IDNRKXLQI\

jgklilhl�KsRIKZGMQFDNQGFKXRDVVKOIKFIXEGMXLOVIK̀GFKQRIKNDFIKDMJKEFGQINQLGMKG̀KDVVKIbULÊ IMQKDMJK̂DQIFLDVXK̀GFKLQXKrGF_KGMK
QRIK�FG�INQYKLMNVUJLMWKIbULÊ IMQKDMJK̂DQIFLDVK̀UFMLXRIJKOPKQRIKSTMIF\

jgklil�K�qNIEQKLMKQRIKNDXIKG̀K̂LMGFKNRDMWIXKLMKQRIKrGF_KDEEFGHIJKOPKQRIK]FNRLQINQKLMKDNNGFJDMNIKTLQRK�INQLGMK�\�{\�K
GFKGFJIFIJKOPKQRIK]FNRLQINQKLMKDNNGFJDMNIKTLQRK�INQLGMK�\�YKQRIKZGMQFDNQGFK̂DPK̂D_IKXUOXQLQUQLGMXKGMVPKTLQRKQRIK
NGMXIMQKG̀KQRIKSTMIFYKD̀QIFKIHDVUDQLGMKOPKQRIK]FNRLQINQYKLMKNGMXUVQDQLGMKTLQRKQRIKZGMXQFUNQLGMK[DMDWIFYKDMJKLMK
DNNGFJDMNIKTLQRKDKFIXUVQLMWKZRDMWIKSFJIFKGFKZGMXQFUNQLGMKZRDMWIKnLFINQLHI\

jgklilkKsRIKZGMQFDNQGFKXRDVVKIM̀GFNIKXQFLNQKJLXNLEVLMIKDMJKWGGJKGFJIFKD̂GMWKQRIKZGMQFDNQGF�XKÎEVGPIIXKDMJKGQRIFK
EIFXGMXKNDFFPLMWKGUQKQRIKrGF_\KsRIKZGMQFDNQGFKXRDVVKMGQKEIF̂LQKÎEVGP̂ IMQKG̀KUM̀LQKEIFXGMXKGFKEIFXGMXKMGQKEFGEIFVPK
X_LVVIJKLMKQDX_XKDXXLWMIJKQGKQRÎ\QRÎYKGFKEIFXGMXKTRGKTLQRLMKQRIKVDXQK̀LHIKo|pKJDPXKoDpKRDHLMWKOIIMKIqEGXIJKQGK
XĜ IGMIKRDHLMWKOIIMKJLDWMGXIJKTLQRKDKZS��n~��KLM̀INQLGM�KGFKoOpKRDHLMWKRDJKDKEIFXLXQIMQKNGUWRYKXRGFQMIXXKG̀KOFIDQRYK
GFKDK̀IHIFKG̀K���\�KGFKRLWRIF\KsRIKSTMIFKFIXIFHIXKQRIKFLWRQKQGKRDHIKDMPKEIFXGMXKFÎGHIJK̀FĜ KQRIK�FG�INQKUEGMK
FIDXGMDOVIKGO�INQLGM\

jgklilklhK�MKDJJLQLGMKQGKDVVKGQRIFKXD̀IQPKFIbULFÎIMQXYKQRIKZGMQFDNQGFKXRDVVKEFGHLJIKXULQDOVIKDMJKDKXÙ̀LNLIMQKMÛ OIFKG̀K
XD̀IQPKFIVDQIJK̀DNLVLQLIXKDMJKEIFXGMDVKEFGQINQLHIKIbULÊ IMQKo���pKDQKQRIKXLQIKFIVDQIJKQGKEFGQINQLGMKDWDLMXQKQRIKXEFIDJKG̀K
ZS��n~��YKLMNVUJLMWKOUQKMGQKVL̂LQIJKQGKRDMJTDXRLMWKXQDQLGMXYKRDMJKXDMLQLaIFYKWVGHIXYK̂DX_XYK̀DNIXRLIVJXYKDMJKGQRIFK
IbULÊ IMQKDXKQRIKSTMIFK̂DPKFIDXGMDOVPKFIbUIXQ\KzGQTLQRXQDMJLMWKQRIK̀GFIWGLMWYKMGQRLMWKRIFILMKXRDVVKOIKNGMXQFUIJKQGK
JIVIWDQIKGFKFIVLIHIKZGMQFDNQGFK̀FĜ KRDHLMWKXGVIKDMJKIqNVUXLHIKFIXEGMXLOLVLQPK̀GFKDVVKTGF_XLQIKXD̀IQP\

jgkliliK]VVK̂INRDMLNXKÎEVGPIJKGMKQRIK�FG�INQKXRDVVKOIKEIFXGMXKX_LVVIJKLMKQRDQKTGF_KTRLNRKQRIPKDFIKQGKEIF̀GF̂\KrGF_K
TLVVKMGQKOIKDEEFGHIJKL̀KLQKJGIXKMGQK̂IIQKQRIKbUDVLQPKG̀KTGF_̂ DMXRLEKDXKNDVVIJK̀GFKLMKQRIKZGMQFDNQKnGNÛ IMQX\K�̀KQRLXK
bUDVLQPKG̀KTGF_̂ DMXRLEKLXKMGQKIqDNQVPKJÌLMIJKRIFILMYKLQKXRDVVKOIKDXXÛ IJKQGKOIKQRIKOIXQKXQDMJDFJXKG̀KTGF_̂ DMXRLEK̀GFK
QRIKQFDJI\

jgklil�K�̂ EVGPIIXKG̀KQRIKZGMQFDNQGFKGFKLQXK�UONGMQFDNQGFXKTRGXIKTGF_KLXKUMXDQLX̀DNQGFPKQGKQRIKSTMIFYKZGMXQFUNQLGMK
[DMDWIFKGFK]FNRLQINQYKGFKNGMXLJIFIJKOPKQRÎKQGKOIKUMX_LVVIJKGFKGQRIFTLXIKGO�INQLGMDOVIYKTLVVKOIKL̂ ÎJLDQIVPK
JLX̂LXXIJK̀FĜ KQRIK�FG�INQKUEGMKMGQLNIK̀FĜ KQRIKZGMXQFUNQLGMK[DMDWIF\KsRGXIKJLX̂LXXIJKÎEVGPIIXKXRDVVKOIK
L̂ ÎJLDQIVPKFIEVDNIJKOPKQRIKZGMQFDNQGFKXGKDXKMGQKQGKJIVDPKEFGWFIXXKG̀KQRIKrGF_KDMJKDQKMGKDJJLQLGMDVKNGXQKQGKQRIKSTMIF\KK
]VVKÎEVGPIIXKG̀KQRIKZGMQFDNQGFKGFK�UONGMQFDNQGFKXRDVVKOIKEFGNIXXIJKQRFGUWRKQRIKSTMIF�XKJDQDODXIKTRLNRKIqNVUJIXK
XIqKG̀̀IMJIFXKDMJKGQRIFKEIGEVIKMGQKJIÎIJKXD̀IK̀GFKEFIXIMNIKGMKDKXNRGGVKXLQI\KK]MPKEIFXGMKTRGKLXK̀VDWWIJKOPKQRDQK
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DEDFGHIDJKLLIMNFIOGIGHPLNEGQINMIDRFGSIITUVFJGVWIFJGIXNMFVKYFNVINVIRFDIZUOYNMFVKYFNVIDJKLLIMNFIGHPLNEIKMEIPGVDNMINMDRFGI
[JNIRDI\MN[MIFNIFJGHIFNIOGIKIDG]IN̂̂GMQGVIKDIQĜRMGQIOEI_G[ÌNV\IZFKFGS

abcdedfIgMIVGYGRPFIN̂IFJGIDRhMGQIXNMFVKYFWIFJGIXNMFVKYFNVI[RLLIOGIG]PGYFGQIFNIPLKYGÎRVHINVQGVDI[RFJIiGMQNVDÎNVIMGGQGQI
HKFGVRKLDWIRMYLUQRMhIZUOYNMFVKYFNVDIKMQIHKjNVIHKFGVRKLIDUPPLRGVDSIk̂IQGGHGQIMGYGDDKVEIFNIKDDUVGIQGLRiGVEIN̂IHKFGVRKLDI
KFIFRHGDIMGGQGQWIFJGIXNMFVKYFNVIHKEIKYYGPFIQGLRiGVEIN̂IDUYJIHKFGVRKLDIKFIKMEIFRHGWIKMQIHKEIRMYLUQGIFJGIYNDFIN̂IDUYJI
HKFGVRKLDIRMIRFDIMG]FIHNMFJLEIlPPLRYKFRNMÎNVImKEHGMFWIPVNiRQGQIDUYJIHKFGVRKLDIJKiGIKYFUKLLEIOGGMIQGLRiGVGQIFNI
XNMFVKYFNVIKMQIPVNPGVLEIDFNVGQIOEIRFI[RFJIKPPVNiKLINVIUMQGVIQRVGYFRNMIN̂IFJGIlVYJRFGYFIKMQIFJGIXNMDFVUYFRNMInKMKhGVI
GRFJGVIKFIFJGImVNjGYFIDRFGINVIRMIKMIKPPVNiGQIDFNVKhGIDJGQINVI[KVGJNUDGWIKDIPVNiRQGQIGLDG[JGVGIRMIFJGDGIoGMGVKLI
XNMQRFRNMDS

abcdedfdpIqNIFJGÎULLGDFIG]FGMFIPNDDROLGWIFJGIXNMFVKYFNVIDJKLLIPVNiRQGIPVNQUYFDIN̂IFJGIDKHGI\RMQWÎVNHIKIDRMhLGIDNUVYGSI
rJGMIF[NINVIHNVGIRFGHDIN̂IDKHGIHKFGVRKLINVIGsURPHGMFIKVGIVGsURVGQItPUHPDWIiKLiGDWIKRVIYNMQRFRNMRMhIUMRFDWIGFYSuIFJGEI
DJKLLIOGIN̂IFJGIDKHGIHKMÛKYFUVGVSImVNQUYFIHKMÛKYFUVGVIUMR̂NVHRFEIQNGDIMNFIKPPLEIFNIVK[IHKFGVRKLDWIOUL\IHKFGVRKLDWI
PRPGWIFUOGWÎRFFRMhDItG]YGPFÎLKMhGQIKMQIhVNNiGQIFEPGDuWIDJGGFIHGFKLWI[RVGWIDFGGLIOKVIDFNY\WI[GLQRMhIVNQDWIDNLQGVWI
K̂DFGMGVDWIHNFNVDÎNVIQRDDRHRLKVIGsURPHGMFIUMRFDWIKMQIDRHRLKVIRFGHDIUDGQIRMIFJGI[NV\WIG]YGPFIKDINFJGV[RDGIRMQRYKFGQSI
qJGIXNMFVKYFNVIDJKLLIPVNiRQGIPVNQUYFDI[JRYJIKVGIYNHPKFROLGI[RFJRMIDEDFGHDIKMQINFJGVIYNMMGYFGQIRFGHDSIk̂IXNMFVKYFNVI
RDIhRiGMINPFRNMIN̂IDGLGYFRMhIOGF[GGMIF[NINVIHNVGIPVNQUYFDÎNVIUDGINMIFJGImVNjGYFWIPVNQUYFIDGLGYFGQIDJKLLIOGIYNHPKFROLGI
[RFJIPVNQUYFDIPVGiRNUDLEIDGLGYFGQWIGiGMIR̂IPVGiRNUDLEIDGLGYFGQIPVNQUYFDI[GVGIKLDNINPFRNMDS

abcdedfdvIqJGIXNMFVKYFNVIRDIVGDPNMDROLGÎNVIPVNiRQRMhIPVNQUYFDIKMQIYNMDFVUYFRNMIHGFJNQDIYNHPKFROLGI[RFJIPVNQUYFDIKMQI
YNMDFVUYFRNMIHGFJNQDIN̂INFJGVIYNMFVKYFNVDSIk̂IKIQRDPUFGIKVRDGDIOGF[GGMIFJGIXNMFVKYFNVIKMQINFJGVIYNMFVKYFNVDINiGVI
YNMYUVVGMFLEIDGLGYFKOLGIOUFIRMYNHPKFROLGIPVNQUYFDWIFJGIlVYJRFGYFI[RLLIQGFGVHRMGI[JRYJIPVNQUYFDIDJKLLIOGIUDGQSI

abcdedfdcIrRFJIVGDPGYFIFNIDRFG[NV\IHKFGVRKLDWIKLLIPVNQUYFDIDUOHRFFGQÎNVIUDGIKMQIRMYNVPNVKFGQIRMFNIFJGImVNjGYFIDJKLLIOGI
NMIFJGIlPPVNiGQIwRDFIN̂InKFGVRKLDIKMQIxsURPHGMFIPUOLRDJGQIOEIFJGI_̀ ZygqInKFGVRKLDIzUVGKUWIHNDFIVGYGMFIGQRFRNMS

abcdedfdeIrJGMIVGsURVGQWIN̂̂{DRFGIDFNVKhGIDJKLLIOGIFJGIVGDPNMDRORLRFEIN̂IFJGIXNMFVKYFNVSIk̂IHKFGVRKLDIKVGIDFNVGQIN̂̂IDRFGWI
FJGIXNMFVKYFNVIDJKLLÎUVMRDJIPVNN̂IN̂IFRFLGIOEIg[MGVIKMQIPVNiRQGIKIYGVFR̂RYKFGIN̂IRMDUVKMYGIQGHNMDFVKFRMhIKQGsUKFGI
RMDUVKMYGIYNiGVKhGSI

abcdedfd|�qJGIXNMFVKYFNVIDJKLLIQGLRiGVIKLLIHKFGVRKLDIKFIDUYJIFRHGDIKDI[RLLIGMDUVGIDPGGQEIKMQIUMRMFGVVUPFGQIPVNhVGDDIN̂I
FJGIrNV\S

abcdedfdfIqJGIXNMFVKYFNVIDJKLLIGM̂NVYGIDFVRYFIQRDYRPLRMGIKMQIhNNQINVQGVIKHNMhIFJGIXNMFVKYFNV}DIGHPLNEGGDIKMQINFJGVI
PGVDNMDIYKVVERMhINUFIFJGIrNV\SIqJGIXNMFVKYFNVIDJKLLIMNFIPGVHRFIGHPLNEHGMFIN̂IUM̂RFIPGVDNMDINVIPGVDNMDIMNFIPVNPGVLEI
D\RLLGQIRMIFKD\DIKDDRhMGQIFNIFJGHS~qJGIg[MGVIVGDGViGDIFJGIVRhJFIFNINOjGYFIFNIXNMFVKYFNV}DIUDGIN̂IPGVDNMDI[JNIKPPGKVI
UM̂RFINVIMNFID\RLLGQIRMIFJGIFKD\DIKDDRhMGQIFNIFJGHSIIZJNULQIKMEIQRDNVQGVLEWIRMYNHPGFGMFWIUM̂RFWIUMD\RLLGQINVINOjGYFRNMKOLGI
PGVDNMIOGIJRVGQINVIGHPLNEGQIOEIFJGIXNMFVKYFNVWIUPNMINVIKONUFIFJGImVGHRDGDIN̂IFJGIg[MGVWÎNVIKMEIPUVPNDGINVIRMIKMEI
YKPKYRFEWIFJGEIDJKLLWIUPNMIVGsUGDFIN̂IFJGIg[MGVWIOGIVGHNiGQÎVNHIFJGImVNjGYFIKMQIMNFIKhKRMIOGIKDDRhMGQIFJGVGNMI
[RFJNUFIFJGI[VRFFGMIPGVHRDDRNMIN̂IFJGIg[MGVS

abcdedfd�b�MLGDDINFJGV[RDGIDFKFGQIRMIFJGIXNMFVKYFIyNYUHGMFDINVIFJGIORQQRMhIVGsURVGHGMFDWIFJGIXNMFVKYFNVWI[RFJRMI��I
QKEDIN̂IVGYGRPFIN̂IFJGIDRhMGQIXNMFVKYFWIDJKLLÎUVMRDJIRMI[VRFRMhIFJGIg[MGVIFJVNUhJIFJGIXNMDFVUYFRNMInKMKhGVIKMQI
lVYJRFGYFIKILRDFIDJN[RMhIFJGIMKHGIN̂IFJGIHKMÛKYFUVGVIPVNPNDGQIFNIOGIUDGQÎNVIGKYJIN̂IFJGIPVNQUYFDIRQGMFR̂RGQIRMIFJGI
ZPGYR̂RYKFRNMDWIKMQI[JGVGIKPPLRYKOLGWIFJGIMKHGIN̂IFJGIRMDFKLLRMhIZUOYNMFVKYFNVSIIqJGIlVYJRFGYFI[RLLIPVNHPFLEIVGPLEIFNI
FJGIXNMFVKYFNVIRMI[VRFRMhIDFKFRMhI[JGFJGVINVIMNFIFJGIg[MGVINVIlVYJRFGYFWIK̂FGVIQUGIRMiGDFRhKFRNMWIJKDIVGKDNMKOLGI
NOjGYFRNMIFNIKMEIDUYJIPVNPNDGQIHKMÛKYFUVGVINVIRMDFKLLGVSIIk̂IKQGsUKFGIQKFKINMIKIPVNPNDGQIHKMÛKYFUVGVINVIRMDFKLLGVIRDI
MNFIKiKRLKOLGWIFJGIlVYJRFGYFIHKEIDFKFGIFJKFIKYFRNMI[RLLIOGIQĜGVVGQIUMFRLIFJGIXNMFVKYFNVIPVNiRQGDIKQQRFRNMKLIQKFKSIITKRLUVGI
N̂IFJGIg[MGVINVIlVYJRFGYFIFNIPVNHPFLEIVGPLEIDJKLLIYNMDFRFUFGIMNFRYGIN̂IMNIVGKDNMKOLGINOjGYFRNMSIITKRLUVGIFNINOjGYFIFNIKI
HKMÛKYFUVGVINVIRMDFKLLGVIDJKLLIMNFIYNMDFRFUFGIKI[KRiGVIN̂IFJGIVGsURVGHGMFDIN̂IFJGIXNMFVKYFIyNYUHGMFDWIKMQIPVNQUYFDI
ÛVMRDJGQIOEIFJGILRDFGQIHKMÛKYFUVGVIDJKLLIYNM̂NVHIFNIDUYJIVGsURVGHGMFD�

abcded��qJGIXNMFVKYFNVI[KVVKMFDIFJKFIRFIJKDIhNNQIFRFLGIFNIKLLIHKFGVRKLDIUDGQIOEIRFIRMWINMINVIRMIYNMMGYFRNMI[RFJIFJGIrNV\SI
_NIHKFGVRKLDINVIDUPPLRGDIDJKLLIOGIPUVYJKDGQIOEIFJGIXNMFVKYFNVINVIKMEIN̂IRFDIZUOYNMFVKYFNVDIFJKFIKVGIDUOjGYFIFNIKMEI
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DEFGGHIJKLMGNFNHOJDLPQRGRLPFIJSFIHOJLMJLGEHMJFNMHHKHPGJTUJVERDEJFPJRPGHMHSGJRSJMHGFRPHQJTUJGEHJSHIIHMW

XYZ[\[]ĴEHJ_LPGMFDGLMJSEFIIJKF̀HJHaHMUJMHFSLPFTIHJHbbLMGJGLJFaLRQJIFTLMJQRScdGHSJFPQJGLJRPSdIFGHJGEHJeVPHMOJfMDERGHDGJ
FPQJ_LPSGMdDGRLPJgFPFNHMJbMLKJGEHJHbbHDGSJLbJIFTLMJQRScdGHSJSELdIQJFPUJFMRSHWĴEHMHJSEFIIJTHJPLJSGMR̀HSOJcRD̀HGRPNOJ
VLM̀JSGLccFNHSOJSILVQLVPSOJLMJLGEHMJQRSMdcGRaHJFDGRaRGUJFGJGEHJhMLiHDGJbLMJFPUJMHFSLPJTUJFPULPHJHKcILUHQJLMJHPNFNHQJ
TUJGEHJ_LPGMFDGLMJGLJcHMbLMKJRGSJcLMGRLPJLbJGEHJjLM̀WĴEHMHJSEFIIJTHJPLJILD̀LdGJFGJGEHJhMLiHDGJTUJGEHJ_LPGMFDGLMWĴEHJ
_LPGMFDGLMJSEFIIJTHJMHScLPSRTIHJbLMJcMLaRQRPNJGEHJKFPcLVHMJMHkdRMHQJGLJcMLDHHQJVRGEJGEHJjLM̀JdPQHMJFPUJ
DRMDdKSGFPDHWJlLMJGEHJcdMcLSHSJLbJGERSJmHDGRLPOJHaHMUJMHFSLPFTIHJHbbLMGJSEFIIJRPDIdQHOJTdGJPLGJPHDHSSFMRIUJTHJIRKRGHQJGLn

[o KF̀HJFIIJPHDHSSFMUJFMMFPNHKHPGSJGLJMHDLPDRIHOJVRGELdGJQHIFUOJQFKFNHJLMJDLSGJGLJGEHJeVPHMJFPQJVRGELdGJ
MHDLdMSHJGLJGEHJfMDERGHDGOJGEHJ_LPSGMdDGRLPJgFPFNHMJLMJGEHJeVPHMOJFPUJDLPbIRDGJTHGVHHPJRGSJfNMHHKHPGJ
VRGEJGEHJeVPHMJFPQJFPUJFNMHHKHPGSJLMJMHNdIFGRLPSJLbJFPUJ̀RPQJFGJFPUJGRKHJRPJbLMDHJFKLPNJKHKTHMSJLMJ
DLdPDRISJVERDEJMHNdIFGHJLMJQRSGRPNdRSEJVEFGJFDGRaRGRHSJSEFIIJPLGJTHJRPDIdQHQJRPJGEHJVLM̀JLbJFPUJcFMGRDdIFMJ
GMFQHp

[q MHkdRMRPNJHKcILUHHSOJmdTDLPGMFDGLMSOJSdccIRHMSJFPQJLGEHMSJGLJdSHJMHSHMaHJNFGHSJVERDEJSEFIIJTHJ
HSGFTIRSEHQJbLMJGEHJhMLiHDGp

[Z MHFMMFPNRPNJVLM̀JSDEHQdIHSJbLMJGEHJ_LPGMFDGLMrSJjLM̀JLMJGEHJVLM̀JLbJRGSJmdTDLPGMFDGLMSpJFPQ
[\ RPDIdQRPNJRPJ_LPGMFDGLMrSJFNMHHKHPGSJVRGEJRGSJmdTDLPGMFDGLMSJGEHJMRNEGJGLJbdIIUJRKcIHKHPGJFIIJcMLaRSRLPSJ

LbJGERSJmHDGRLPW

XYZ[\[][sJtPJDFSHJGEHJcMLNMHSSJLbJGEHJjLM̀JRSJHbbHDGHQJTUJFPUJdPQdHJQHIFUJRPJbdMPRSERPNJLMJRPSGFIIRPNJFPUJRGHKSJLMJ
KFGHMRFISJLMJHkdRcKHPGJMHkdRMHQJcdMSdFPGJGLJGEHJ_LPGMFDGJTHDFdSHJLbJFJDLPbIRDGJRPaLIaRPNJFPUJSdDEJIFTLMJFNMHHKHPGJLMJ
MHNdIFGRLPOJGEHJeVPHMJKFUJMHkdRMHJGEFGJLGEHMJKFGHMRFIJLMJHkdRcKHPGJLbJHkdFIJ̀RPQJFPQJkdFIRGUJTHJcMLaRQHQJcdMSdFPGJGLJ
FJ_EFPNHJeMQHMJLMJ_LPSGMdDGRLPJ_EFPNHJuRMHDGRaHJTdGJRPJPLJDFSHJSEFIIJGEHJFKLdPGJLbJSdDEJDEFPNHJTHJDEFMNHQJTUJGEHJ
_LPGMFDGLMJGLJGEHJeVPHMJFSJFPJFQQRGRLPFIJDLSGJGLJcHMbLMKJGEHJjLM̀W

vwxyzy{y|y}w~LJH�GHPSRLPJLbJGRKHJSEFIIJTHJNMFPGHQJbLMJQHIFUSJDFdSHQJTUJIFTLMJLMJKFGHMRFIJQRScdGHSW

vwxyzy{y|y�wmELdIQJRGJTHDLKHJPHDHSSFMUJGLJDMHFGHJFJSHcFMFGHJHPGMFPDHJbLMJFJ_LPGMFDGLMJRPaLIaHQJRPJFJQRScdGHOJFIIJDLSGSJ
FSSLDRFGHQJVRGEJDMHFGRPNJGEFGJHPGMFPDHJSEFIIJTHJTLMPHJTUJGEHJ_LPGMFDGLMJRPaLIaHQJRPJGEHJQRScdGHWJJmdDEJDLSGSJSEFIIJ
RPDIdQHOJTdGJPLGJIRKRGHQJGLJSRNPFNHOJbHPDRPNOJGHKcLMFMUJMLFQSJFPQJSHDdMRGUJJcHMSLPPHIJFSJQHHKHQJPHDHSSFMUJTUJGEHJ
eVPHMJbLMJGEHJSFbHGUJLbJGEHJLDDdcFPGSJLbJGEHJSRGHW

XYZ[\[][�ĴEHJ_LPGMFDGLMJSEFIIJHPSdMHJGEFGJRGSJjLM̀JDLPGRPdHSJdPRPGHMMdcGHQJQdMRPNJGEHJcHPQHPDUJLbJFJIFTLMJQRScdGHW

XYZ[\[][�ŶEHJ_LPGMFDGLMJSEFIIJTHJIRFTIHJGLJGEHJeVPHMJbLMJFIIJQFKFNHSJSdbbHMHQJTUJGEHJeVPHMJLDDdMMRPNJFSJFJMHSdIGJLbJ
VLM̀JSGLccFNHSOJSILVQLVPSOJQRScdGHSJLMJSGMR̀HSJFMRSRPNJbMLKJGEHJIFTLMJcMFDGRDHSJLbJGEHJ_LPGMFDGLMJLMJRGSJmdTDLPGMFDGLMSOJ
mdccIRHMSJLMJmdT�SdTDLPGMFDGLMSW

XYZ[\[�ĴEHJ_LPGMFDGLMJFPQJRGSJmdTDLPGMFDGLMSJHKcILUHQJdcLPJGEHJjLM̀JSEFIIJFTRQHJTUJFPQJDLPbLMKJVRGEJFIIJIFTLMJIFVSJ
FPQJGLJFIIJLGEHMJIFVSOJLMQRPFPDHSOJFPQJIHNFIJMHkdRMHKHPGSJPLVJLMJEHMHFbGHMJFccIRDFTIHJGLJGEHJjLM̀JFPQJGEHJDLPSGMdDGRLPJ
FMHFW

XYZ[\[o�ĴEHJ_LPGMFDGLMJFPQJRGSJmdTDLPGMFDGLMSJSEFIIJTHJMHScLPSRTIHJbLMJcMLGHDGRLPJLbJGEHJjLM̀OJGEHJVLM̀JLbJmHcFMFGHJLMJ
LGEHMJ_LPGMFDGLMSOJFPQJH�RSGRPNJDLPSGMdDGRLPOJTLGEJLPJFPQJLbbJGEHJSRGHOJFPQJRPJGEHJHaHPGJLbJQFKFNHOJSEFIIJMHSGLMHJGEHJSFKHJ
GLJGEHJLMRNRPFIJDLPQRGRLPJFGJPLJFQQRGRLPFIJDLSGJGLJGEHJeVPHMW

XYZ[\[ooJtbJGEHJjLM̀JRSJGLJTHJcHMbLMKHQJTUJGMFQHJdPRLPSOJGEHJ_LPGMFDGLMJSEFIIOJVRGEJGEHJDLPSHPGJLbJGEHJeVPHMJFPQJGEHJ
fMDERGHDGOJVERDEJSEFIIJPLGJTHJdPMHFSLPFTIUJVRGEEHIQOJKF̀HJFIIJPHDHSSFMUJFMMFPNHKHPGSJGLJMHDLPDRIHOJVRGELdGJQHIFUOJ
QFKFNHOJLMJDLSGJGLJGEHJeVPHMOJFPUJDLPbIRDGJTHGVHHPJGEHJ_LPGMFDGJuLDdKHPGSJFPQJFPUJFNMHHKHPGSJLMJMHNdIFGRLPSJLbJFPUJ
R̀PQOJFGJFPUJGRKHJRPJbLMDHJFKLPNJKHKTHMSJLMJDLdPDRISJGEFGJMHNdIFGHJLMJQRSGRPNdRSEJVEFGJFDGRaRGRHSJFMHJRPDIdQHQJRPJGEHJ
VLM̀JLbJFPUJcFMGRDdIFMJGMFQHW

XYZ[\[oqY~LJPHVJFSTHSGLSJDLPGFRPRPNJTdRIQRPNJKFGHMRFISJSEFIIJTHJdSHQJRPJDLPSGMdDGRLPWJ~LJKFGHMRFISJDLPGFRPRPNJFSTHSGLSJ
RPJFPUJbLMKJSEFIIJTHJdSHQJRPOJLPOJLMJFMLdPQJGEHJeVPHMrSJTdRIQRPNSy
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DEFGHGIFEJKLMNOPQRSTEORUEVLWTSMSLSMXRT
DEFGHGIFGIYJKLMNOPQRSTGYZ[Y\]̂Y_̀ âbcbad\be[fgYe[̂YehYieĥYjb[kfgY\l̀ f̂gYmhd[kfgYehYid[ncda\nĥhfYehYid\̂hbdofYdĥYĥpdhk̂kY
dfY\]̂YĥqnbĥkYf\d[kdhkYecYqndob\lYd[kYdĥỲĥfnîkY\eYm̂ŶqndorYs]̂Yte[\hda\ehYidlYf̂ôa\Ye[̂YecY\]̂f̂Yb\̂ifYehgYbcY\]̂Y
te[\hda\ehYk̂fbĥfY\eYnf̂Yd[lYjb[kY\l̀ ĝYmhd[kgYehYid[ncda\nĥhYehYid\̂hbdoYe\]̂hY\]d[Y\]ef̂Y[dîkYb[Y\]̂Y_̀ âbcbad\be[fgY
b\Yf]dooYb[kbad\̂Yb[Yuhb\b[pgYd[kỲhbehY\eYdudhkYecY\]̂Yte[\hda\gYu]d\Yjb[kgY\l̀ ĝYmhd[kYehYid[ncda\nĥhYbfYb[aonk̂kYb[Y\]̂Y
mdf̂YmbkYcehY\]̂Yf̀ âbcb̂kYb\̂irYs]̂Yte[\hda\ehYf]dooYceooeuY\]̂Yfnmibffbe[Yĥqnbĥî[\fYcehŶqnbvdô[\fYdfỲhevbk̂kYb[Y
\]̂Ywhex̂a\Yyd[ndorYz[lỲhèef̂kŶqnbvdô[\Yf]dooY[e\Ym̂Ỳnha]df̂kYehYb[f\doôkYmlY\]̂Yte[\hda\ehYub\]en\Y\]̂Yzha]b\̂a\{fY
ĥvb̂uỲheâffY]dvb[pYm̂ [̂Yaeì ô\̂kYd[kY\]̂Ỳhekna\Ydaâ \̀̂kYmlYuhb\\̂[Y[e\bcbad\be[r

DEFGHGIFG|YVLWTSMSLSMXRTGYzc\̂hY\]̂Yte[\hda\Y]dfYm̂ [̂Ŷ}̂an\̂kgY\]̂Y~u[̂hgYte[f\hna\be[Yyd[dp̂hYd[kYzha]b\̂a\YubooY
ae[fbk̂hYdYcehidoYĥqn̂f\YcehY\]̂Yfnmf\b\n\be[YecỲhekna\fYb[ỲodâYecY\]ef̂Yf̀ âbcb̂kYe[olYn[k̂hYae[kb\be[fYf̂\Yceh\]Yb[Y\]̂Y
_̀ âbcbad\be[fr

DEFGHGIFGFE�lYidjb[pYfdbkYĥqn̂f\fYb[Yae[cehid[âYub\]ỲheâknĥfŶf\dmobf]̂kY]̂ĥb[Yd[kŶof̂u]̂ĥYb[Y\]̂Ywhex̂a\Y
yd[ndogY\]̂Yte[\hda\eh�Y���Yĥ̀ ĥf̂[\fY\]d\Yb\Y]dfỲ̂hfe[doolYb[v̂f\bpd\̂kY\]̂Ỳhèef̂kYfnmf\b\n\̂Ỳhekna\Yd[kY]dfY
k̂\̂hib[̂kY\]d\Yb\YbfŶqndoY\eYehYfǹ ĥbehYb[YdooYĥf̀ â\fY\eY\]d\Yf̀ âbcb̂k�Y���Yĥ̀ ĥf̂[\fY\]d\Y\]̂Yudhhd[\lYcehY\]̂Y
fnmf\b\n\be[YubooYm̂Y\]̂YfdîgYehYpĥd\̂hY\]d[gY\]d\Yd̀ òbadmôY\eY\]̂Yf̀ âbcb̂kỲhekna\�Y���Yâh\bcb̂fY\]d\Y\]̂Yaef\Ykd\dYbfY
aeì ô\̂Yd[kYb[aonk̂fYdooYĥod\̂kYaef\fYn[k̂hY\]̂Yte[\hda\gYb[aonkb[pỲheĉffbe[doYf̂hvbâfY[̂âffdhlYd[k�ehYĥqnbĥkYcehY
\]̂Yzha]b\̂a\YehYb\fYae[fno\d[\fY\eYbì ôî[\YfdbkYfnmf\b\n\be[Yd[kYudbv̂fYd[lYd[kYdooYaodbifYcehYdkkb\be[doYaef\fYĥod\̂kY\eY
\]̂Yfnmf\b\n\be[Yu]ba]Yfnmf̂qn̂[\olYm̂aeîYd̀ d̀ĥ[\�Y���Yĥ̀ ĥf̂[\fY\]d\Yb\YubooYaeehkb[d\̂Y\]̂Yb[f\dood\be[YecY\]̂Ydaâ \̀̂kY
fnmf\b\n\̂gYidjb[pYdooYfna]Ya]d[p̂fY\eY\]̂Y�hdub[pfŶcĉa\̂kYmlY\]̂Ya]d[p̂gYb[aonkb[pYmn\Y[e\Yobib\̂kY\eY\]̂Ŷôa\hbadogY
ònimb[pgYfb\̂YuehjYd[kY]̂d\b[pYd[kYv̂[\bod\b[pY_̀ âbcbad\be[fYdfYidlYm̂YĥqnbĥkYcehY\]̂Y�ehjY\eYm̂Yaeì ô\̂Yb[YdooY
ĥf̀ â\f�Yd[kY���Yĥ̀ ĥf̂[\fY\]d\Yb\YubooYĥbimnhf̂Y\]̂Y~u[̂hYcehYdooYdkkb\be[doYaef\fYmboôkYmlY\]̂Yzha]b\̂a\YehYb\fY
ae[fno\d[\fYcehY\]̂Yĥvb̂uYecY\]̂Yfnmf\b\n\be[Yĥqn̂f\�f�gYd[lYĥk̂fbp[YecY\]̂Y�ehjYecY\]bfYte[\hda\ehYehYdffeabd\̂kY
ae[\hda\ehfgYdkkb\be[doYfb\̂Yvbfb\fYĥod\̂kY\eY\]̂Yfnmf\b\n\be[Yĥqn̂f\Yd[kYcehY\]̂YuehjY\eỲĥ̀ dĥYt]d[p̂Y~hk̂hfYehY
te[f\hna\be[Yt]d[p̂Y�bĥa\bv̂fr

�����������_nmf\b\n\be[fYd[kYdo\̂h[d\̂fYidlYm̂Yĥx̂a\̂kYub\]en\Ŷ}̀od[d\be[Yd[kYubooYm̂Yae[fbk̂ĥkYe[olYn[k̂hYe[̂YehY
ieĥYecY\]̂Yceooeub[pYae[kb\be[f�
�rYYYĥqnbĥkYcehYaeìobd[âYub\]Yb[\̂h̀ĥ\d\be[YecYaek̂Yĥqnbĥî[\fYehYb[fnhd[âYĥpnod\be[fY\]̂[Ŷ}bf\b[p�Y
�rYYYn[dvdbodmbob\lYecYf̀ âbcb̂kỲhekna\fgY\]henp]Y[eYcdno\YecY\]̂Yte[\hda\eh�
�rYYYfnmf̂qn̂[\Yb[cehid\be[Ykbfaoef̂fYb[dmbob\lYecYf̀ âbcb̂kỲhekna\fY\eỲ̂hcehiỲhè ĥolYehY\eYcb\Yb[Yk̂fbp[d\̂kYf̀dâ�
�rYYYid[ncda\nĥh�cdmhbad\ehYĥcnf̂fY\eYâh\bclYehYpndhd[\̂̂Ỳ̂hcehid[âYecYf̀ âbcb̂kỲhekna\fYdfYĥqnbĥk�
�rYYYu]̂[Yb[Y\]̂Yxnkpî[\YecY\]̂Y~u[̂hgYdYfnmf\b\n\be[YuenokYm̂Yfnmf\d[\bdoolYb[Y\]̂Y~u[̂h{fYm̂f\Yb[\̂ĥf\fgYb[Y\̂hifYecYYY
aef\fgY\bîYehYe\]̂hYae[fbk̂hd\be[f�Yd[k
�rYYYu]̂ĥY\]̂Yte[\hda\ehŶf\dmobf]̂fY\]d\Y\]̂Yfnmf\b\n\̂kỲhekna\YbfŶqndoYehYm̂\\̂hY\]d[Y\]̂Yf̀ âbcb̂kỲhekna\Yb[YdooY
ĥf̀ â\fr

���JEI�

DEFG�GIYs]̂Yte[\hda\ehYudhhd[\fY\eY\]̂Y~u[̂hgYte[f\hna\be[Yyd[dp̂hgYyd[dp̂hYd[kYzha]b\̂a\Y\]d\Yid\̂hbdofYd[kY
q̂nb̀î[\Ycnh[bf]̂kYn[k̂hY\]̂Yte[\hda\YubooYm̂YecYpeekYqndob\lYd[kY[̂uYn[ôffY\]̂Yte[\hda\Y�eanî[\fYĥqnbĥYehY
`̂hib\Ye\]̂hubf̂rYs]̂Yte[\hda\ehYcnh\]̂hYudhhd[\fYpeekY\b\ôY\eYdooYid\̂hbdofgYfǹ òb̂fgYd[kŶqnb̀î[\Yb[f\doôkYehY
b[aeh̀ehd\̂kYb[Y\]̂Y�ehjrYYs]̂Yte[\hda\ehYcnh\]̂hYudhhd[\fY\]d\Y\]̂Y�ehjYubooYae[cehiY\eY\]̂Yĥqnbĥî[\fYecY\]̂Y
te[\hda\Y�eanî[\fYd[kYubooYm̂Ycĥ̂YcheiYk̂ĉa\fgŶ}â \̀YcehY\]ef̂Yb[]̂ĥ[\Yb[Y\]̂Yqndob\lYecY\]̂Y�ehjY\]̂Yte[\hda\Y
�eanî[\fYĥqnbĥYehỲ̂hib\rY�ehjgYid\̂hbdofgYehŶqnb̀î[\Y[e\Yae[cehib[pY\eY\]̂f̂Yĥqnbĥî[\fYidlYm̂Yae[fbk̂ĥkY
k̂ĉa\bv̂rYs]̂Yte[\hda\eh{fYudhhd[\lŶ}aonk̂fYĥîklYcehYkdidp̂YehYk̂ĉa\Yadnf̂kYmlYdmnf̂gYdo\̂hd\be[fY\eY\]̂Y�ehjY
[e\Ŷ}̂an\̂kYmlY\]̂Yte[\hda\ehgYbì hè ĥYehYb[fnccbab̂[\Yidb[\̂[d[âgYbì hè ĥYè ĥd\be[gYehY[ehidoYûdhYd[kY\̂dhY
d[kY[ehidoYnfdp̂rYZcYĥqnbĥkYmlY\]̂Yte[f\hna\be[Yyd[dp̂hYehYzooYudhhd[\b̂fYd[kYpndhd[\̂̂fYf̀ âbcbadoolYadoôkYcehYmlY
\]̂Yte[\hda\Y�eanî[\fYf]dooŶ}̀ĥffolYhn[Y\eY\]̂Ym̂[̂cb\YecY\]̂Y~u[̂hrYZcYĥqnbĥkYmlY\]̂Yzha]b\̂a\gY\]̂Yte[\hda\ehY
f]dooYcnh[bf]Yfd\bfcda\ehlŶvbk̂[âY�b[aonkb[pYĥ̀ eh\fYecYĥqnbĥkY\̂f\f�YdfY\eY\]̂Yjb[kYd[kYqndob\lYecYid\̂hbdofYd[kY
q̂nb̀î[\rYzooYid\̂hbdofYd[kŶqnb̀î[\Yf]dooYm̂Yd̀ òb̂kgYb[f\doôkgYae[[̂a\̂kgŶĥa\̂kgYnf̂kgYaôd[̂kgYd[kYae[kb\be[̂kY
b[Ydaaehkd[âYub\]Yb[f\hna\be[fYecY\]̂Yd̀ òbadmôYfǹ òb̂hgŶ}â \̀YdfYe\]̂hubf̂Ỳhevbk̂kYb[Y\]̂Yte[\hda\Y�eanî[\frY
s]̂Yte[\hda\ehYf]dooỲ̂hcehiY\]̂Y�ehjYb[Yf\hba\Ydaaehkd[âYub\]Y\]̂Yte[\hda\Y�eanî[\fYd[kYm̂f\Yb[knf\hlỲhda\bâfrY
s]̂Yte[\hda\ehgYd\Yb\fŶ}̀ [̂f̂gYf]dooYǹe[Yk̂id[kYmlY\]̂Y~u[̂hgYte[f\hna\be[Yyd[dp̂hYehYzha]b\̂a\Yĥiev̂Yd[kY
ĥ̀ odâYid\̂hbdofY[e\Yî \̂b[pYf̀ âbcbad\be[fYehYid\̂hbdofYcdbob[pY\eỲ̂hcehiYdfYĥ̀ ĥf̂[\̂kYehYudhhd[\̂kYmlY\]̂Y
id[ncda\nĥhgYĥpdhkôffYecYu]̂\]̂hYb[aeh̀ehd\̂kYb[\eY\]̂Y�ehjrYs]̂Yte[\hda\ehYf]dooỲheì \olYĥ̀ odâYehYaehĥa\Yd[lY
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DEFGHEFHIJKLFMJNOHKPJKHKPLHQRSLFTHUESOKFVWKMESHXJSJYLFHEFHZFWPMKLWKHFL[LWKOHJOH\JMNMSYHKEHWES\EFIHKEHKPLHFL]VMFLILSKOH
E\HKPLHUESKFJWKĤEWVILSKO_H̀PLH\EFLYEMSYHRJFFJSKaHEbNMYJKMESOHOPJNNHOVFcMcLHWEIdNLKMESHEFHKLFIMSJKMESHE\HKPLH
UESKFJWKTHJFLHSEKHNMIMKLeHbaHKPLHdFEcMOMESOHE\HZFKMWNLHfgTHJSeHJFLHMSHJeeMKMESHKEHJSeHSEKHMSHNMIMKJKMESHE\HJSaHEKPLFH
RJFFJSKaTHFMYPKHEFHFLILeaHOLKH\EFKPHMSHKPLHUESKFJWKĤEWVILSKOHEFHEKPLFRMOLHdFLOWFMbLeHbaHNJR_

hijklkmHZNNHIJKLFMJNTHL]VMdILSKTHEFHEKPLFHOdLWMJNHRJFFJSKMLOHFL]VMFLeHbaHKPLHUESKFJWKĤEWVILSKOHOPJNNHbLHMOOVLeHMSHKPLH
SJILHE\HKPLHQRSLFTHEFHOPJNNHbLHKFJSO\LFJbNLHKEHKPLHQRSLFTHJSeHOPJNNHWEIILSWLHMSHJWWEFeJSWLHRMKPHnLWKMESHo_p_q_̀PLH
UESKFJWKEFHRJFFJSKOHKPLHDEFGHJSeHMKOHdLF\EFIJSWLHKEHKPLHQRSLFHVSWESeMKMESJNNa_H̀PLHUESKFJWKEFHOPJNNHdLF\EFIHJNNH
RJFFJSKaHEbNMYJKMESOHJSeHFLOdESOMbMNMKMLOH\EFHKPLHDEFGHVSeLFHKPLHUESKFJWKĤEWVILSKO_H̀PLHUESKFJWKEFTHJKHMKOHERSH
LrdLSOLTHOPJNNHFLILeaHeL\LWKOHeVLHKEHMIdFEdLFHJSesEFHeL\LWKMcLHREFGIJSOPMdHEFHIJKLFMJNOHJddLJFMSYHRMKPMSHtuvwxyzw
{|}~�wE\HKPLHUESKFJWKEFHWEIdNLKMSYHKPLHDEFGHEFHOVWPHNESYLFHdLFMEeHJOHIJaHbLHOLKH\EFKPHMSHKPLHUESKFJWKĤEWVILSKOH
��UEFFLWKMESH�LFMEe��THJOH\VFKPLFHeLOWFMbLeHMSHZFKMWNLHfgHE\HKPMOHZYFLLILSK_H�dESHWEIdNLKMESHE\HKPLHDEFGTHKPLHUESKFJWKEFH
OPJNNHJOOMYSHJSeHdFEcMeLHKEHKPLHQRSLFHJNNHRFMKKLSHRJFFJSKMLOHJSeHYVJFJSKLLOH\FEIHnVbWESKFJWKEFOTHOVddNMLFOTHJSeHIJKLFMJNH
EFHL]VMdILSKHIJSV\JWKVFLFO_H̀PLHUESKFJWKEFHOPJNNH\VNNaHWEEdLFJKLHRMKPHKPLHQRSLFHMSHKPLHLcLSKHKPLHQRSLFHdVFOVLOH
FLILeMLOHVSeLFHJSaHRJFFJSKMLOHEFHYVJFJSKLLOHJOOMYSLeHKEHKPLHQRSLF_H̀PLHUESKFJWKEFHJWGSERNLeYLOHKPJKHMKOHEbNMYJKMESOHKEH
KPLHQRSLFHVSeLFHKPMOHnLWKMESH�_�_gHJSeHVSeLFHnLWKMESHfg_gHJFLH[EMSKHJSeHOLcLFJNHRMKPHMKOHnVbWESKFJWKEFOTHOVddNMLFOTH
cLSeEFOHJSeHIJSV\JWKVFLFOHE\HJNNHIJKLFMJNOHJSeHL]VMdILSKHOVddNMLeHESHJWWEVSKHE\HKPLHDEFG_H̀PLHUESKFJWKEFHMOH
FLOdESOMbNLH\EFHJNNHPJFIHWJVOLeHbaHMKOH\JMNVFLHKEHIJMSKJMSHL]VMdILSKHJSeHIJKLFMJNOHMSOKJNNLeHKPFEVYPHKPLHUESKFJWKEF�OH
WEIdNLKMESHE\HMKOHDEFG_H̀PLHFL]VMFLILSKOHE\HKPMOHnLWKMESH�_�HRMNNHWESKMSVLHSEKRMKPOKJSeMSYHKLFIMSJKMESHE\HKPLHUESKFJWKEFH
\EFHJSaHFLJOES_H̀PLH\EFLYEMSYHRJFFJSKaHEbNMYJKMESOHJFLHSEKHNMIMKLeHbaHKPLHdFEcMOMESOHE\HZFKMWNLHfgTHeEHSEKHNMIMKHKPLH
QRSLF�OHJOOLFKMESHE\HJHbFLJWPHE\HRJFFJSKaHEbNMYJKMESOH\ENNERMSYHKPLHKPFLL�aLJFHUEFFLWKMESH�LFMEeTHJSeHJFLHMSHJeeMKMESH
KEHJSeHSEKHMSHNMIMKJKMESHE\HJSaHEKPLFHRJFFJSKaHOLKH\EFKPHMSHKPLHUESKFJWKĤEWVILSKOHEFHFL]VMFLeHbaHNJR_

hijklkj��EHRJFFJSKMLOHEFHYVJFJSKLLOHbaHKPLHUESKFJWKEFHRMNNHeLdFMcLHKPLHQRSLFHE\HJSaHWJVOLHE\HJWKMESTHFMYPKTHEFHFLILeaH
EKPLFRMOLHJcJMNJbNLH\EFHbFLJWPHE\HJSaHE\HKPLHdFEcMOMESOHE\HKPLHUESKFJWKĤEWVILSKO_H̀PLHUEFFLWKMESH�LFMEeHeELOHSEKH
NMIMKHKPLHKMILHMSHRPMWPHKPLHQRSLFHIJaHdVFOVLHJSaHOVWPHJWKMESTHFMYPKTHEFHFLILea_

�w�������ẁPLHUESKFJWKEFHOPJNNHeLNMcLFHKEHKPLHQRSLFHVdESHWEIdNLKMESHE\HJNNHREFGHVSeLFHMKOHUESKFJWKTHMKOHRFMKKLSH
YVJFJSKLLHIJeLHEVKHKEHKPLHQRSLFHMSHJH\EFIHJWWLdKJbNLHKEHKPLHQRSLFTHYVJFJSKLLMSYH�JSeHPLHeELOHOEHYVJFJSKLL�HJNNHE\HKPLH
DEFGHVSeLFHKPLHUESKFJWKHKEHbLH\FLLH\FEIH\JVNKaHIJKLFMJNOTHJSeH\FLLH\FEIHMIdFEdLFHREFGIJSOPMdTHJSeHYVJFJSKLLOH
JYJMSOKHMS[VFaH\FEIHdFEdLFHJSeHVOVJNHRLJFHJSeHJYMSY_HH̀PMOHYVJFJSKLLHOPJNNHbLHIJeLHKEHWEcLFH�JSeHeELOHWEcLF�HJHdLFMEeH
E\HKREH�g�HaLJFOH\FEIHKPLHeJKLHE\HnVbOKJSKMJNHUEIdNLKMESHJNNHREFGHVSeLFHKPLHUESKFJWKTHEFH\EFHJHNESYLFHdLFMEeHRPLFLHOEH
OKMdVNJKLeHMSHKPLHUESKFJWKĤEWVILSKO_

hijklk�HZNNHFL]VMFLeHIJMSKLSJSWLHOPJNNHbLHKPLHUESKFJWKEF�OHFLOdESOMbMNMKaHVSKMNHKPLHQRSLFHPJOHJWWLdKLeHKPLH�FE[LWKHJOH
WEIdNLKLTHJNNHFL]VMFLeHIJMSKLSJSWLHJSeHVOLF�OHIJSVJNOHPJcLHbLLSHKVFSLeHEcLFHKEHKPLHQRSLFTHJSeHKPLHQRSLF�OHeLOMYSJKLeH
dLFOESSLNHPJcLHbLLSHMSOKFVWKLeHMSHKPLHIJMSKLSJSWLHJSeHEdLFJKMESHE\HJNNHJddNMWJbNLHIJKLFMJNO_H̀PMOHIJMSKLSJSWLHOPJNNH
MSWNVeLHJHWEIdNLKLHKVFSEcLFHdFEWLeVFLHJKHKPLHKMILHE\HWEIdNLKMESTHMSWNVeMSYHWEIdNLKLHWNLJSMSYTHKLOKMSYHJSeHJe[VOKILSK_H
P̀LHUESKFJWKEFHOPJNNHGLLdHFLWEFeOHE\HJNNHOVWPHIJMSKLSJSWLHdLF\EFILeHJOHFL]VMFLeHbaHKPMOHnLWKMESTHMSWNVeMSYHREFGH
dLF\EFILeHJSeHKMILOHJSeHeJKLOHESHRPMWPHMKHRJOHdLF\EFILe_H̀PLOLHFLWEFeOHOPJNNHbLHKVFSLeHEcLFHKEHKPLHQRSLFHJKHWNEOLEVK_

hijklklH�LMKPLFH\MSJNHdJaILSKHSEFHdFEcMOMESHMSHKPLHUESKFJWKĤEWVILSKOHSEFHdJFKMJNHEFHLSKMFLHEWWVdJSWaHE\HdFLIMOLOHbaH
QRSLFHOPJNNHWESOKMKVKLHJSHJWWLdKJSWLHE\HDEFGHSEKHeESLHMSHJWWEFeJSWLHRMKPHKPLHUESKFJWKĤEWVILSKOHEFHFLNMLcLHKPLH
UESKFJWKEFHE\HNMJbMNMKaHMSHFLOdLWKHKEHJSaHLrdFLOOHRJFFJSKMLOHEFHFLOdESOMbMNMKMLOH\EFH\JVNKaHEFHeL\LWKMcLHIJKLFMJNOHEFH
REFGIJSOPMd_
����i��

P̀LH�rWLdKHJOHEKPLFRMOLHOdLWM\MLeTHKPLHUESKFJWKEFHOPJNNHdJaHOJNLOTHWESOVILFTHVOLHJSeHOMIMNJFHKJrLOH\EFHKPLHDEFGHEFH
dEFKMESOHKPLFLE\HdFEcMeLeHbaHKPLHUESKFJWKEFHKPJKHJFLHNLYJNNaHLSJWKLeHRPLSHbMeOHJFLHFLWLMcLeHEFHSLYEKMJKMESOHWESWNVeLeTH
RPLKPLFHEFHSEKHaLKHL\\LWKMcLHEFHILFLNaHOWPLeVNLeHKEHYEHMSKEHL\\LWK_

hijk�k�H̀PLHQRSLFHMOHLrLIdKH\FEIHdJaILSKHE\H\LeLFJNTHOKJKLTHJSeHNEWJNHOJNLOHJSeHWEIdLSOJKMESHVOLHKJrLOHESHJNNHOVddNMLOH
JSeHIJKLFMJNOHMSWEFdEFJKLeHMSKEHJSeHbLWEIMSYHJSHMSKLYFJNHWEIdESLSKHdJFKHE\HKPLHOKFVWKVFLOTHbVMNeMSYOTHEFHFLJNHdFEdLFKaH
dVFOVJSKHKEHKPMOHUESKFJWK_HnVWPHKJrLOHJFLHKPLFL\EFLHSEKHKEHbLHMSWNVeLeHMSHKPLHUESKFJWKEF�OHbMeHEFHKPLHUESKFJWKHnVI_H̀PLH
QRSLFHOPJNNHeLNMcLFHKEHKPLHUESKFJWKEFHKPLHJddFEdFMJKLHLrLIdKMESHWLFKM\MWJKLHFL]VMFLeHKEHbLHOVddNMLeHbaHKPLHQRSLFTHJSeH
KPLHUESKFJWKEFHJSeHMKOHnVbWESKFJWKEFOHJSeHIJKLFMJNILSHOPJNNHbLHOENLNaHFLOdESOMbNLH\EFHEbKJMSMSYHJSeHeLNMcLFMSYHJSaHJSeH
JNNHLrLIdKMESHEFHEKPLFHWLFKM\MWJKLOHJSeH\EFH\VFSMOPMSYHJHUESKFJWKEFH�rLIdKH�VFWPJOLHULFKM\MWJKLHEFHEKPLFHJddFEdFMJKLH
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BC

DEFGHIHDJGEKLGMLJNNLOEFKMPKQLIHFRKQLMFLDMFOMFJGHMPKLIFMRLSTMRLGTEULOVFDTJKELKVOONHEKQLRJGEFHJNKQLJPWLEXVHOREPGLIMFLGTEL
OEFIMFRJPDELMILGTELYMFZ[

\]̂_̀_a_a�bTELcMPGFJDGMFdKLJGGEPGHMPLHKLDJNNEWLGMLIJDGLGTJGLRJGEFHJNKLPMGLJDGVJNNULHPDMFOMFJGEWLHPGMLYMFZLSHNNLPMGLeEL
EfEROGLIFMRLOJUREPGLMILKJNEKLMFLDMROEPKJGHPgLVKELGJfEKQLJPWLGTELcMPGFJDGMFLJPWLHGKLhVeDMPGFJDGMFLKTJNNLeEL
FEKOMPKHeNELIMFLJPWLKTJNNLOJULJPULJPWLJNNLJOONHDJeNELGJfEK[LbTHKLSHNNLJOONULGMLKVDTLGTHPgKLJKi

_a DMPKGFVDGHMPLRJDTHPEFULJPWLEXVHOREPGLHPDNVWHPgLFEPGJNKLMFLFEOJHFLOJFGKj
_k bTELcMPGFJDGMFdKLMIIHDELKVOONHEKj
_̂ bTELcMPGFJDGMFdKLKVOONHEKQLGMMNKLJPWLRHKDENNJPEMVKLEXVHOREPGLHPDNVWHPgLIMFRKQLRJGEFHJNKQLJPWL

KDJIIMNWHPgLlSTEGTEFLOVFDTJKEWLMFLFEPGEWmj
_n GEROMFJFULTEJGj
_o GENEOTMPELMFLENEDGFHDLKEFpHDEKjLJPW
_̀ JPULMGTEFLHGERKLOVFDTJKEWLMFLFEPGEWLeULGTELcMPGFJDGMFLIMFLGTELcMPGFJDGMFdKLVKELHPLOEFIMFRHPgLHGKLYMFZL

JPWLPMGLHPDMFOMFJGEWLHPGMLFEJNGU[

\]̂_̀_k�bTELcMPGFJDGMFLJDDEOGKLIVNNLJPWLEfDNVKHpELNHJeHNHGULIMFLOJUREPGLMILJPULJPWLJNNLDMPGFHeVGHMPKQLJKKEKKREPGKLMFL
GJfEKLIMFLVPERONMUREPGLHPKVFJPDELMFLMNWLJgELHPKVFJPDEQLMFLJPPVHGHEKLPMSLMFLTEFEJIGEFLHROMKEWLeULGTELgMpEFPREPGLMIL
GTELqPHGEWLhGJGEKQLMFLeULGTELgMpEFPREPGLMILJPULDHGUQLDMVPGULMFLKGJGELMILqPHGEWLhGJGEKQLSTHDTLJFELREJKVFEWLeULKJNJFHEKLMFL
MGTEFLFERVPEFJGHMPLOJHWLGMLOEFKMPKLERONMUEWLeULGTELcMPGFJDGMFLMFLJPULhVeDMPGFJDGMFLIMFLYMFZLOEFIMFREWLVPWEFLGTHKL
cMPGFJDG[

\]̂_r_a�qPNEKKLMGTEFSHKELOFMpHWEWLHPLGTELcMPGFJDGLsMDVREPGKQLGTELtSPEFQLJKKHKGEWLeULGTELcMPKGFVDGHMPLuJPJgEFQLKTJNNL
KEDVFELJPWLOJULIMFLGTELeVHNWHPgLOEFRHG[LbTELcMPGFJDGMFLKTJNNLKEDVFELJPWLOJULIMFLMGTEFLOEFRHGKQLIEEKQLNHDEPKEKQLJPWL
HPKOEDGHMPKLeULgMpEFPREPGLJgEPDHEKLPEDEKKJFULIMFLbTELcMPGFJDGMFLKTJNNQLJKLKMMPLJKLOFJDGHDJeNEQLIVFPHKTLGTELtSPEFQL
vFDTHGEDGQLJPWLcMPKGFVDGHMPLuJPJgEFLSHGTLDMOHEKLMFLDEFGHIHDJGEKLMILJNNLOEFRHGKQLIEEKQLNHDEPKEKQLJPWLHPKOEDGHMPKL
PEDEKKJFULIMFLGTELOFMOEFLEfEDVGHMPLJPWLDMRONEGHMPLMILGTELYMFZLGTJGLJFELDVKGMRJFHNULKEDVFEWLJIGEFLEfEDVGHMPLMILGTEL
cMPGFJDGLJPWLNEgJNNULFEXVHFEWLJGLGTELGHRELeHWKLJFELFEDEHpEWLMFLPEgMGHJGHMPKLDMPDNVWEW[YMFZQLHPDNVWHPgQLSHGTMVGL
NHRHGJGHMPQLJNNLJOONHDJeNELeVHNWHPgLOEFRHGKLMGTEFLGTJPLGTMKELFEXVHFEWLMILGTELtSPEFLVPWEFLhEDGHMPKLw[x[y[LvNNLHPKOEDGHMPL
IEEKLJPWLMGTEFLDMKGKLMILKVDTLOEFRHGKLJPWLNHDEPKEKLFEXVHFEWLGMLeELMeGJHPEWLeULGTELcMPGFJDGMFLJKLRJULeELHROMKEWLeULJPUL
RVPHDHOJNLMFLMGTEFLEPGHGULKTJNNLeELOJHWLeULGTELcMPGFJDGMFLJPWLKTJNNLPMGLKEFpELJKLGTELeJKHKLIMFLJPULHPDFEJKELHPLGTELcMPGFJDGL
hVR[

\]̂_r_kLbTELcMPGFJDGMFLKTJNNLDMRONULSHGTLSHGTQLJPWLgHpELPMGHDEKLFEXVHFEWLeULeUQLJOONHDJeNELNJSKQLKGJGVGEKQLMFWHPJPDEKQL
DMWEKQLFVNEKLJPWLFEgVNJGHMPKQLJPWLNJSIVNLMFWEFKLMILOVeNHDLJVGTMFHGHEKLJOONHDJeNELGMLOEFIMFRJPDELMILGTELYMFZ[LzILGTEL
cMPGFJDGMFLIJHNKLGMLgHpELKVDTLPMGHDEKQLHGLKTJNNLeELNHJeNELIMFLJPWLKTJNNLHPWERPHIULJPWLTMNWLTJFRNEKKLlJmLGTELtSPEFQLHGKL
DMPKVNGJPGKQLERONMUEEKQLMIIHDEFKLJPWLJgEPGKLJPWLlemLGTELvFDTHGEDGQLcMPKGFVDGHMPLuJPJgEFLJPWLGTEHFLDMPKVNGJPGKQL
ERONMUEEKQLMIIHDEFKLJPWLJgEPGKLJgJHPKGLJPULFEKVNGHPgLIHPEKQLOEPJNGHEKQL{VWgREPGKQLMFLWJRJgEKQLHPDNVWHPgLFEJKMPJeNEL
JGGMFPEUdKLIEEKQLHROMKEWLMPLMFLHPDVFFEWLeULGTELOJFGHEKLHPWERPHIHEWLTEFEVPWEF[

\]̂_r_k_aLzPLJDDMFWJPDELSHGTL|ESL}MFZLhGJGEL~JeMFL~JSLvFGHDNEL�QLhEDGHMPLww�QLKVeW[Lx�JlJmQLGTELcMPGFJDGMFLKTJNNL
KVeRHGLGMLGTELtSPEFLSHGTHPLx�LWJUKLJIGEFLHKKVJPDELMILcMPGFJDGMFdKLIHFKGLOJUFMNNQLJPWLEpEFULx�LWJUKLGTEFEJIGEFQLJL
GFJPKDFHOGLMILGTELMFHgHPJNLOJUFMNNLFEDMFWQLKVeKDFHeEWLJPWLJIIHFREWLJKLGFVELVPWEFLGTELOEPJNGHEKLMILOEF{VFU[

\]̂_r_k_kLbTELcMPGFJDGMFLKTJNNLDMRONULSHGTLJNNLJOONHDJeNEL|ESL}MFZLhGJGELsEOJFGREPGLMIL~JeMFLFEXVHFEREPGKQL
HPDNVWHPgLGTELOFMpHKHMPLGTJGLEpEFULSMFZEFLERONMUEWLHPLOEFIMFRJPDELMILJLOVeNHDLSMFZLDMPGFJDGLKTJNNLeELDEFGHIHEWLJKL
TJpHPgLDMRONEGEWLJPLth�vLy��TMVFLKJIEGULGFJHPHPgLDMVFKE[LbTELcMPGFJDGMFLJPWLHGKLhVeDMPGFJDGMFKLKTJNNLeELKMNENUL
FEKOMPKHeNELIMFLDMRONHJPDELSHGTLGTHKLFEXVHFEREPGLSHGTLFEKOEDGLGMLGTEHFLERONMUEEK[LbTELcMPGFJDGMFdKLMFLhVeDMPGFJDGMFdKL
IJHNVFELGMLDMRONULSHGTLGTHKLFEXVHFEREPGLKTJNNLPMGLGFJPKIEFLMFLHPLJPULSJULHROMKELGTELFEKOMPKHeHNHGULIMFLSMFZEFLKJIEGUL
VOMPLGTELtSPEFLMFLGTELvFDTHGEDG[

\]̂_r_̂LzILGTELcMPGFJDGMFLOEFIMFRKLYMFZLZPMSHPgLHGLGMLeELDMPGFJFULGMLJOONHDJeNELNJSKQLKGJGVGEKQLMFWHPJPDEKQLDMWEKQLFVNEKL
JPWLFEgVNJGHMPKQLMFLNJSIVNLMFWEFKLMILOVeNHDLJVGTMFHGHEKQLGTELcMPGFJDGMFLKTJNNLJKKVRELJOOFMOFHJGELFEKOMPKHeHNHGULIMFLKVDTL
YMFZLJPWLKTJNNLeEJFLGTELDMKGKLJGGFHeVGJeNELGMLDMFFEDGHMP[JNNLDMKGKLJGGFHeVGJeNELGMLGTELDMFFEDGHMPLGTEFEMILMFLFENJGEWLGTEFEGMQL
HPDNVWHPgLFEHReVFKEREPGLGMLGTELtSPEFLIMFLJPULJWWHGHMPJNLKEFpHDEKLFEXVHFEWLMILGTELcMPKGFVDGHMPLuJPJgEFLMFLvFDTHGEDGQL
MFLeMGTQLJKLSENNLJKLJNNLIHPEKLJPWLOEPJNGHEKQLHILJPU[
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DEFGHGIEJKLMNOPNQEKRESLTLKULEJKLQVWVKLXGYZ[Y\]̂Y_̀a\bcd\̀bŶad̀ea\̂bfYd̀agh\h̀afYc\Y\]̂Yfh\̂Y\]c\Ycb̂YijkYfelfeb[cd̂ỲbY
\̀]̂bmhf̂Yd̀ad̂cn̂gYo]pfhdcnYd̀agh\h̀afY\]c\Ygh[[̂bYqc\̂bhcnnpY[b̀qY\]̀f̂Yhaghdc\̂gYhaY\]̂Y_̀a\bcd\Yr̀deq̂a\fỲbY
iskYeatàmaYiskYeatàmaYo]pfhdcnYd̀agh\h̀afỲ[YcaYeaefecnYac\eb̂Y\]c\Ygh[[̂bYqc\̂bhcnnpY[b̀qY\]̀f̂ỲbghacbhnpY[̀eagY
\̀Ŷuhf\YcagYv̂âbcnnpYb̂d̀vahŵgYcfYha]̂b̂a\YhaYd̀af\bed\h̀aYcd\hxh\ĥfỲ[Y\]̂Yd]cbcd\̂bYob̀xhĝgY[̀bYhaY\]̂Y_̀a\bcd\Y
r̀deq̂a\fyY\]̂Y_̀a\bcd\̀bYf]cnnYob̀qo\npYob̀xhĝYvhx̂Yob̀qo\Ymbh\\̂aYà\hd̂Y\̀Y\]̂YzmâbyY_̀af\bed\h̀aY{cacv̂byY
cagY\]̂Y|bd]h\̂d\Yl̂[̀b̂Yd̀agh\h̀afYcb̂Yghf\ebl̂gỲ[Yfed]Yd̀agh\h̀afYl̂[̀b̂Y\]̂pYcb̂Yghf\ebl̂gỲbYc[[̂d\̂gYm̀btYhfY
ôb[̀bq̂gYcagYhaYàŶx̂a\Ync\̂bY\]caYj}Y\]b̂̂Yi~kYlefhâffYgcpfYc[\̂bY[hbf\Ỳlf̂bxcad̂Ỳ[Y\]̂Yd̀agh\h̀af�Y�]̂Y|bd]h\̂d\Y
cagỲbY_̀af\bed\h̀aY{cacv̂bYmhnnYob̀qo\npYhax̂f\hvc\̂Yfed]Yd̀agh\h̀afYcagyYh[Y\]̂Y|bd]h\̂d\yYhaYd̀afen\c\h̀aYmh\]Y\]̂Y
_̀af\bed\h̀aY{cacv̂byYĝ\̂bqhâfY\]c\Y\]̂pYgh[[̂bYqc\̂bhcnnpYcagYdcef̂YcaYhadb̂cf̂ỲbYĝdb̂cf̂YhaY\]̂Y_̀a\bcd\̀b�fY
d̀f\Ỳ[yỲbY\hq̂Yb̂�ehb̂gY[̀byYôb[̀bqcad̂Ỳ[YcapYocb\Ỳ[Y\]̂Y� b̀tyYmhnnYb̂d̀qq̂agY\]c\YcaŶ�eh\cln̂Ycg�ef\q̂a\Yl̂Y
qcĝYhaY\]̂Y_̀a\bcd\Y�eqỲbY_̀a\bcd\Y�hq̂yỲbYl̀\]�YZ[Y\]̂Y|bd]h\̂d\yYhaYd̀afen\c\h̀aYmh\]Y\]̂Y_̀af\bed\h̀aY{cacv̂byY
ĝ\̂bqhâfY\]c\Y\]̂Yd̀agh\h̀afYc\Y\]̂Yfh\̂Ycb̂Yà\Yqc\̂bhcnnpYgh[[̂b̂a\Y[b̀qY\]̀f̂Yhaghdc\̂gYhaY\]̂Y_̀a\bcd\Yr̀deq̂a\fY
cagY\]c\YàYd]cav̂YhaY\]̂Y\̂bqfỲ[Y\]̂Y_̀a\bcd\YhfY�ef\h[ĥgyY\]̂Y|bd]h\̂d\Yf]cnnYob̀qo\npYà\h[pY\]̂YzmâbyY_̀af\bed\h̀aY
{cacv̂byYcagY_̀a\bcd\̀byY_̀a\bcd\̀bYhaYmbh\havyYf\c\havY\]̂Yb̂cf̀af�YZ[Y\]̂YzmâbỲbY_̀a\bcd\̀bYghfoe\̂fY\]̂Y
|bd]h\̂d\�fYĝ\̂bqhac\h̀aỲbYb̂d̀qq̂agc\h̀ayŶh\]̂bYocb\pYqcpYfelqh\YcY_nchqYcfYob̀xhĝgYhaY|b\hdn̂Yj��h\YqcpY
ob̀d̂ ĝYcfYob̀xhĝgYhaY|b\hdn̂Yj��Y�̀Ycg�ef\q̂a\YhaY\]̂Y_̀a\bcd\Y�hq̂ ỲbY_̀a\bcd\Y�eqYmhnnYl̂Yôbqh\\̂gyY]̀m̂x̂byYhaY
d̀aâd\h̀aYmh\]YcYd̀ad̂cn̂gỲbYeatàmaYd̀agh\h̀aY\]c\Yg̀ f̂Yà\Ygh[[̂bYqc\̂bhcnnpY[b̀qY\]̀f̂Yd̀agh\h̀afYghfdǹf̂gỲbY
\]c\Yb̂cf̀aclnpYf]̀engY]cx̂Yl̂ âYghfdǹf̂gYlpY\]̂Y_̀a\bcd\̀b�fYijkYobh̀bYhafôd\h̀afyY\̂f\fyYcagYb̂xĥmfyỲbYiskY
hafôd\h̀afyY\̂f\fyYcagYb̂xĥmfY\]̂Y_̀a\bcd\̀bY]cgY\]̂Ỳoòb\eah\pY\̀Yqct̂ỲbYf]̀engY]cx̂Yôb[̀bq̂gYhaYd̀aâd\h̀aY
mh\]Y\]̂Y�b̀�̂d\�
����E��

G� _̀a\bcd\̀b�fYd̀f\fY[̀bYeaǹcghavYcagY]cagnhavYc\Y\]̂Yfh\̂yYncl̀byYhaf\cnnc\h̀aYd̀f\fyỲx̂b]̂cgyYob̀[h\yY
yhadneghavY\]̂Yd̀f\fY[̀bYl̀agfYcagỲ\]̂bŶuôaf̂fYd̀a\̂qonc\̂gY[̀bYf\c\̂gYcnǹmcad̂Ycq̀ ea\fYf]cnnYl̂Y
hadneĝgYhaY\]̂Y_̀a\bcd\Y�eqYle\Yà\YhaY\]̂Ycnǹmcad̂f�Ycag

GF m]̂âx̂bYd̀f\fYcb̂Yq̀ b̂Y\]caỲbYn̂ffY\]caYcnǹmcad̂fyY\]̂Y_̀a\bcd\Y�eqYf]cnnYl̂Ycg�ef\̂gYcdd̀bghavnpY
lpY_]cav̂Yzbĝb�Y�]̂Ycq̀ ea\Ỳ[Y\]̂Y_]cav̂YzbĝbYf]cnnYb̂[n̂d\YijkY\]̂Ygh[[̂b̂ad̂Yl̂\m̂ âYcd\ecnYd̀f\fY
cagY\]̂Ycnǹmcad̂fYeaĝbY�̂d\h̀aY~���s�jYcagYiskYd]cav̂fYhaY_̀a\bcd\̀b�fYd̀f\fYeaĝbY�̂d\h̀aY~���s�s�Y
�]̂Y_̀a\bcd\̀bYhfYà\Ŷa\h\n̂gY\̀Ỳx̂b]̂cgYcagYob̀[h\ỲaYeâuôaĝgYcnǹmcad̂Ycq̀ ea\fỲbYcapYòb\h̀afY
\]̂b̂̀ [�

�

DEFG�G�Y�]̂Y_̀a\bcd\̀bYf]cnnŶqoǹpYcYd̀qô\̂a\Yfeôbha\̂aĝa\YcagYâd̂ffcbpYcffhf\ca\fYm]̀Yf]cnnYl̂YhaYc\\̂agcad̂Yc\Y
\]̂Y�b̀�̂d\Yfh\̂YgebhavYôb[̀bqcad̂Ỳ[Y\]̂Y� b̀t�Y�]̂Yfeôbha\̂aĝa\Y�bh̀bY\̀Yf\cb\havY\]̂Y� b̀tyY\]̂Y_̀a\bcd\̀bYf]cnnY
ĝfhvac\̂Y\]̂Y�b̀�̂d\Y{cacv̂byY�eôbha\̂aĝa\YcagỲ\]̂bYt̂pYhaghxhgecnfYm]̀Yf]cnnYl̂YcffhvâgY\̀Y\]̂Y�b̀�̂d\Y\]b̀ev]Y
cagYhadneghavY�hacnY_̀qon̂\h̀a�Y�ed]Yĝfhvac\h̀afYf]cnnYl̂YhaYmbh\havYcagYob̀xhĝgY\̀Y\]̂Y_̀af\bed\h̀aY{cacv̂byY
|bd]h\̂d\YcagYzmâbYcagYf]cnnYhadneĝY\]̂Y�ecnh[hdc\h̀afỲ[Yfed]Yhaghxhgecnf�Y�]̂Y�eôbha\̂aĝa\Yf]cnnYl̂YhaY
c\\̂agcad̂Yc\Y\]̂Y�b̀�̂d\Yfh\̂Y\]b̀ev]̀e\Y\]̂Ym̀btyYb̂qchaỲaY\]̂Y�b̀�̂d\Yfh\̂Yà\Yn̂ffY\]caŶhv]\Y]̀ebfYôbYgcpyY[hx̂Y
gcpfYôbYm̂ t̂yYea\hnY\̂bqhac\h̀aỲ[Y\]̂Y_̀a\bcd\yYean̂ffY\]̂Y�̀lYhfYfefôaĝgyYm̀btYhfYf\̀oôgYlpY\]̂YzmâbyỲbYàY
m̀btYhfYfd]̂gen̂g�Y�]̂Y�eôbha\̂aĝa\Yf]cnnYl̂Ycoob̀x̂gYlpY\]̂YzmâbYhaYh\fYf̀n̂Yghfdb̂\h̀a�Y�chgYb̂ob̂f̂a\c\hx̂fYf]cnnY
l̂Y�ecnh[ĥgYhaY\]̂Y\pôỲ[Ym̀btY\̀Yl̂Yeaĝb\ct̂aYcagYf]cnnYà\Yl̂Yd]cav̂gYgebhavY\]̂Yd̀ebf̂Ỳ[Yd̀af\bed\h̀aYmh\]̀e\Y
\]̂Yobh̀bYmbh\\̂aYd̀af̂a\Ỳ[Y\]̂Yzmâb�Y�]̀engYcYb̂ob̂f̂a\c\hx̂Yn̂cx̂Y\]̂Y_̀a\bcd\̀b�fŶqoǹpyY\]̂Y_̀a\bcd\̀bYf]cnnY
ob̀qo\npYĝfhvac\̂YcYâmYb̂ob̂f̂a\c\hx̂�Y�]̂YzmâbYf]cnnY]cx̂Y\]̂Ybhv]\yYc\YcapY\hq̂YcagYhaYh\fYf̀n̂Yghfdb̂\h̀ayY\̀Y
ghb̂d\YcYd]cav̂YhaY\]̂Y_̀a\bcd\̀b�fYb̂ob̂f̂a\c\hx̂fYh[Y\]̂hbYôb[̀bqcad̂YhfYeafc\hf[cd\̀bp�YZaY\]̂Ŷx̂a\Ỳ[Yfed]YcY
ĝqcagyY\]̂Y_̀a\bcd\̀bYf]cnnYmh\]haYf̂x̂aYi�kYgcpfYc[\̂bYà\h[hdc\h̀aY\]̂b̂̀ [yYb̂oncd̂YfchgYhaghxhgecnifkYmh\]YcaY
haghxhgecnifkYfc\hf[cd\̀bpY\̀Y\]̂YzmâbyYhaY\]̂Yzmâb�fYf̀n̂Yghfdb̂\h̀a�YZ[YfchgYb̂oncd̂q̂a\YhfYghfcoob̀x̂gyY\]̂Y
_̀a\bcd\̀bYqcpyYc\Y\]̂Yzmâb�fỲo\h̀ayYl̂Y\̂bqhac\̂gY[̀bYdcef̂�Y�]̂Y�eôbha\̂aĝa\Yf]cnnYb̂ob̂f̂a\Y\]̂Y_̀a\bcd\̀byY
cagYd̀qqeahdc\h̀afYvhx̂aY\̀Y\]̂Yfeôbha\̂aĝa\Y�eôbha\̂aĝa\Yf]cnnYl̂YcfYlhaghavYcfYh[Yvhx̂aY\̀Y\]̂Y_̀a\bcd\̀b�Y�]̂Y
zmâbYf]cnnY]cx̂YàỲlnhvc\h̀aY\̀Yghb̂d\ỲbYq̀ ah\̀bY\]̂Y_̀a\bcd\̀b�fŶqoǹp̂ f̂�Y|nnYb̂[̂b̂ad̂fY]̂b̂haY\̀Y\]̂Y
�eôbha\̂aĝa\Yf]cnnYl̂Y\ct̂aY\̀Yq̂caY\]̂Y_̀a\bcd\̀b�fYfeôbha\̂aghavYf\c[[�Y�cd]Y�eld̀a\bcd\̀bYf]cnnYĝfhvac\̂Y\]̂Y
�b̀�̂d\Y{cacv̂byY�eôbha\̂aĝa\YcagỲ\]̂bYt̂pYhaghxhgecnfYm]̀Yf]cnnYl̂YcffhvâgY\̀Y\]̂Y�b̀�̂d\�YZqòb\ca\Y
d̀qqeahdc\h̀afYf]cnnYl̂Yd̀a[hbq̂gYhaYmbh\hav�Yz\]̂bYd̀qqeahdc\h̀afYf]cnnYl̂YfhqhncbnpYd̀a[hbq̂gỲaYmbh\\̂aYb̂�êf\Y
haŶcd]Ydcf̂�Y�]̂Y_̀a\bcd\̀b�fY�eôbha\̂aĝa\Yf]cnnYc\\̂agYcnnY�b̀�̂d\Yq̂ \̂havfyYb̂vcbgn̂ffỲ[Ym]̂\]̂bY]̂ngYobh̀bY\̀ỲbY
[̀nǹmhavY�elf\ca\hcnY_̀qon̂\h̀aỲ[Y\]̂Y� b̀t�
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BC

DEFGHGIJKLMJNOPQRSTQORUJSVJVOOPJSVJWRSTQXTSYZMJS[QMRJS\SR]JO[JQLMJNOPQRSTQUJVLSZZJPOQX[̂JQLMJ_\PMRJSP]J̀RTLXQMTQUJ
QLROabLJQLMJNOPVQRaTQXOPJcSPSbMRUJO[JQLMJPSdMJSP]JeaSZX[XTSQXOPVJO[JSJWROWOVM]JVaWMRXPQMP]MPQfJgXQLXPJhiJ]ŜVJO[J
RMTMXWQJO[JQLMJXP[ORdSQXOPUJQLMJNOPVQRaTQXOPJcSPSbMRJdŜJPOQX[̂JQLMJNOPQRSTQORUJVQSQXPbJ\LMQLMRJQLMJ_\PMRUJQLMJ
NOPVQRaTQXOPJcSPSbMRUJORJQLMJ̀RTLXQMTQJjhkJLSVJRMSVOPSYZMJOYlMTQXOPJQOJQLMJWROWOVM]JVaWMRXPQMP]MPQJORJjmkJRMeaXRMJ
S]]XQXOPSZJQXdMJ[ORJRMnXM\fJoSXZaRMJO[JQLMJNOPVQRaTQXOPJcSPSbMRJQOJWROnX]MJPOQXTMJ\XQLXPJQLMJhip]ŜJWMRXO]JVLSZZJ
TOPVQXQaQMJPOQXTMJO[JPOJRMSVOPSYZMJOYlMTQXOPfNOPQRSTQORJVLSZZJWROnX]MUJORJOQLMR\XVMJVMMJQLSQUJQLMJqROlMTQJcSPSbMRUJORJ
raWMRXPQMP]MPQVJORJRMVWOPVXYZMJ\ORsMRVJO[JQLMJNOPQRSTQORJSP]JXQVJdSlORJraYTOPQRSTQORVJSRMJMeaXWWM]J\XQLJTMZZaZSRJ
WLOPMVJSP]JRS]XOVfJKLMJNOPQRSTQORJVLSZZJWROnX]MJQLMJ_\PMRUJQLMJNOPVQRaTQXOPJcSPSbMRUJSP]JQLMJ̀RTLXQMTQJ\XQLJQLMJ
PadYMRJ[ORJMSTLJWLOPMJSP]J\ORsMRf

DEFGHGFJKLMJNOPQRSTQORJVLSZZJPOQJMdWZÔJSJWROWOVM]JVaWMRXPQMP]MPQJQOJ\LOdJQLMJ_\PMRUJNOPVQRaTQXOPJcSPSbMRUJORJ
R̀TLXQMTQJLSVJdS]MJRMSVOPSYZMJSP]JQXdMẐJOYlMTQXOPfJKLMJNOPQRSTQORJVLSZZJPOQJTLSPbMJQLMJVaWMRXPQMP]MPQJ\XQLOaQJQLMJ
_\PMRtVJTOPVMPQUJ\LXTLJVLSZZJPOQJaPRMSVOPSYẐJYMJ\XQLLMZ]JORJ]MZŜM]fNOPQRSTQORtVJVaWMRnXVOR̂JWMRVOPPMZUJXPTZa]XPbJ
raWMRXPQMP]MPQVJSP]JQLMXRJSVVXVQSPQVUJVLSZZJYMJnMRVM]JXPJQLMJuPbZXVLJZSPbaSbMfJvPJQLMJMnMPQJQLMJNOPQRSTQORtVJVaWMRnXVOR̂J
WMRVOPPMZUJraWMRXPQMP]MPQVJSP]JQLMXRJSVVXVQSPQVJSRMJPOQJnMRVM]JXPJQLMJuPbZXVLJZSPbaSbMUJQLMJNOPQRSTQORJVLSZZJMdWZÔJQLMJ
VMRnXTMVJO[JSJ[aZZpQXdMJOPpVXQMJXPQMRWRMQMRJQOJ[STXZXQSQMJTOddaPXTSQXOPVJ\XQLJVaTLJVaWMRnXVOR̂JWMRVOPPMZf

DFGHGwxKLMJNOPQRSTQORJVLSZZJPOQJRM]aTMJORJQMRdXPSQMJVaWMRnXVXOPJO[JQLMJgORsUJPORJTLSPbMJQLMJVaWMRXPQMP]MPQJ\XQLOaQJQLMJ
WRXORJ\RXQQMPJSWWROnSZJO[JQLMJ_\PMRf

DFGHGy�v[UJ[ORJSP̂JRMSVOPUJQLMJNOPQRSTQORJQSsMVJSPJSTQXOPJRMVaZQXPbJXPJSP̂JO[JQLMJTLSPbMVJPOQM]JXPJraYVMTQXOPJzf{fiUJQLMJ
_\PMRJdŜJQSsMJRMdM]XSZJSTQXOPJQOJMPVaRMJTOPQXPaM]JWRObRMVVJO[JQLMJgORsUJXPTZa]XPbJQLMJLXRXPbJO[JVaXQSYZMJVaWMRnXVOR̂J
WMRVOPPMZUJSP]JTLSRbMJQLMJNOPQRSTQORJSZZJTOVQVJSVVOTXSQM]J\XQLJQLMVMJRMdM]XSZJSTQXOPVJXPTZa]XPbJQLMJTOVQVJO[JZMbSZJSP]J
S]]XQXOPSZJTOPVQRaTQXOPJdSPSbMdMPQJSP]JSRTLXQMTQaRSZJVMRnXTMVf
DFGHG|EKLMJNOPQRSTQORJVLSZZJ[aRPXVLJQLMJNOPVQRaTQXOPJcSPSbMRUJXPJ\RXQXPbJQLMJPSdMVUJS]]RMVVMVJSP]JQMZMWLOPMJPadYMRJO[J
QLMJdMdYMRVJO[JLXVJORbSPX}SQXOPJ\LOJTSPJYMJTOPQSTQM]JXPJQLMJMnMPQJO[JSPJO[[pLOaRVJMdMRbMPT̂JSQJQLMJYaXZ]XPbfJ

DFGHG|EKLMJNOPQRSTQORJVLSZZJSQQMP]JWRObRMVVJdMMQXPbVJ\XQLJQLMJNOPVQRaTQXOPJcSPSbMRJSP]JVaTLJOQLMRJWMRVOPVJQLMJO\PMRJ
dŜJRMeaXRMfJKLMJWRObRMVVJdMMQXPbVJVLSZZJXPTZa]MJSZZJsM̂JWMRVOPPMZJOPJQLMJlOYUJXPTZa]XPbJQLMJTOPQRSTQORJSP]J
VaYTOPQRSTQORVUJORJOQLMRJWMRVOPVJXPJTLSRbMJO[JnSRXOaVJWLSVMVJO[JQLMJ\ORsfJ

DFGHG~EqRXORJQOJQLMJTOddMPTMdMPQJO[JgORsUJQLMJNOPQRSTQORJVLSZZJWROnX]MJQLMJNOPVQRaTQXOPJcSPSbMRJSP]JQLMJ
R̀TLXQMTQJ\XQL�
fhJ̀J\RXQQMPJZXVQJO[JVaYTOPQRSTQORVUJVaYpVaYTOPQRSTQORVUJVaWWZXMRVJSP]JnMP]ORVJ\XQLJPSdMVUJS]]RMVVMVUJ
QMZMWLOPMJPadYMRVUJSP]J]MVTRXWQXOPVJO[JQLMJ\ORsJQLM̂JVLSZZJWMR[ORdJORJ[aRPXVL�
fmJKLMJPSdMUJS]]RMVVJSP]JQMZMWLOPMJPadYMRJO[JQLMJYOP]XPbJTOdWSP̂UJYSPsXPbJSP]JXPVaRSPTMJTOdWSP̂J[ORJ
QLMJNOPQRSTQORJXPTZa]XPbJQLMJPSdMUJS]]RMVVJSP]JQMZMWLOPMJPadYMRJO[JMSTLJYOP]XPbJTOdWSP̂tVJ
WRXdSR̂JTOPQSTQJRMWRMVMPQSQXnMJ[ORJQLMJqROlMTQ�
fzJ�MQSXZM]JraYTOPQRSTQORJVTLM]aZMVJXP]XTSQXPbJQLMJSWWRO�XdSQMJeaSPQXQ̂JO[JVLOWJ]RS\XPbVUJVMeaMPTMUJ
QXdXPbJSP]JdSPJZOS]XPb�JSP]
fiJ̀JTSVLJ[ZO\JWROlMTQXOPJ[ORJQLMJZX[MJO[JQLMJqROlMTQUJXPTZa]XPbJSJVTLM]aZMJSP]JbRSWLJVLO\XPbJQLMJSdOaPQJ
O[JgORsJWROlMTQM]JQOJYMJTOdWZMQM]JMSTLJdOPQLJORJYXZZXPbJWMRXO]JSP]JSJ]OZZSRJnSZaMJ[ORJQLMJSPQXTXWSQM]J
YXZZXPbVJMSTLJdOPQLJORJYXZZXPbJWMRXO]fJKLXVJVLSZZJYMJTOdWZMQM]JS[QMRJSPJSbRMM]JaWOPJVTLM]aZMJO[JnSZaMVJ
LSVJYMMPJSWWROnM]JŶJQLMJNOPVQRaTQXOPJcSPSbM
����EI�

DEFG��G�JKLMJNOPQRSTQORUJWROdWQẐJWROdWQẐUJYaQJXPJPOJMnMPQJZSQMRJQLSPJhiJ]ŜVUJS[QMRJYMXPbJS\SR]M]JQLMJNOPQRSTQUJVLSZZJ
WRMWSRMJSP]JVaYdXQJ[ORJQLMJ_\PMRtVJSP]J̀RTLXQMTQtVJXP[ORdSQXOPUJXP[ORdSQXOPJSP]JQLMJNOPVQRaTQXOPJcSPSbMRtVJaVMJXPJ
]MnMZOWXPbJQLMJqROlMTQJVTLM]aZMUJSWWROnSZJSJNOPQRSTQORtVJTOPVQRaTQXOPJVTLM]aZMJ[ORJQLMJgORsfJKLM�gORsJXPJMZMTQROPXTJ
[ORdSQJ\XQLJWRM]MTMVVORJZObXTfJKLMJTOPVQRaTQXOPJVTLM]aZMJVLSZZJTOPQSXPJ]MQSXZJSWWROWRXSQMJ[ORJQLMJqROlMTQUJXPTZa]XPbJjhkJ
QLMJ]SQMJO[JTOddMPTMdMPQJO[JQLMJgORsUJXPQMRXdJVTLM]aZMJdXZMVQOPMJ]SQMVUJSP]JQLMJ]SQMJO[JraYVQSPQXSZJNOdWZMQXOP�JjmkJ
SPJSWWORQXOPdMPQJO[JQLMJgORsJŶJTOPVQRaTQXOPJSTQXnXQ̂�JSP]JjzkJQLMJQXdMJRMeaXRM]J[ORJTOdWZMQXOPJO[JMSTLJWORQXOPJO[JQLMJ
gORsfJKLMJNOPQRSTQORtVJTOPVQRaTQXOPJVTLM]aZMJVLSZZJWROnX]MJ[ORJQLMJOR]MRẐJWRObRMVVXOPJO[JQLMJgORsJQOJTOdWZMQXOPJ
TOdWZMQXOPUJSP]JVLSZZJPOQJM�TMM]JQXdMJZXdXQVJTaRRMPQJaP]MRJQLMJNOPQRSTQJ�OTadMPQVfJKLMJNOPQRSTQORtVJTOPVQRaTQXOPJ
VTLM]aZMJVLSZZJYMJRMnXVM]JSQJSWWROWRXSQMJXPQMRnSZVJSVJRMeaXRM]JŶJQLMJTOP]XQXOPVJO[JQLMJgORsJSP]JqROlMTQfJKLMJNOPQRSTQORJ
VLSZZJTOOWMRSQMJ\XQLJQLMJNOPVQRaTQXOPJcSPSbMRJXPJVTLM]aZXPbJSP]JWMR[ORdXPbJQLMJNOPQRSTQORtVJgORsJQOJSnOX]JTOP[ZXTQJ
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DEFGHIJKLIJMIFNIOJPMQIKNILQRJSIEKHIFGQIDNTUINTIJOFEVEFEQMINWINFGQTIXNKFTJOFNTMHINTIFGQIONKMFTPOFENKINTINYQTJFENKMINWIFGQI
ZDKQT[MINDKIWNTOQMINTI\QYJTJFQIXNKFTJOFNTM]

_̂̀abcadIeGQIXNKFTJOFNTHIYTNfYFRSIJWFQTIgQEKhIJDJTLQLIFGQIXNKFTJOFIJKLIFGQTQJWFQTIJMIKQOQMMJTSIFNIfJEKFJEKIJIOPTTQKFI
MPgfEFFJRIMOGQLPRQHIMGJRRIMPgfEFIJIMPgfEFFJRIMOGQLPRQIWNTIFGQIXNKMFTPOFENKIiJKJhQT[MIJKLIjTOGEFQOF[MIJYYTNVJR]IeGQI
jTOGEFQOFIJKLIXNKMFTPOFENKIiJKJhQT[MIJYYTNVJRIMGJRRIKNFIgQIPKTQJMNKJgRSILQRJSQLINTIDEFGGQRL]IeGQIMPgfEFFJRI
MOGQLPRQIMGJRRIklmIgQIONNTLEKJFQLIDEFGIFGQIXNKFTJOFNT[MIONKMFTPOFENKIMOGQLPRQHIJKLIknmIJRRNDIFGQIXNKMFTPOFENKIiJKJhQTI
JKLIjTOGEFQOFITQJMNKJgRQIFEfQIFNITQVEQDIMPgfEFFJRM]IoWIFGQIXNKFTJOFNTIWJERMIFNIMPgfEFIJIMPgfEFFJRIMOGQLPRQHINTIWJERMIFNI
YTNVELQIMPgfEFFJRMIEKIJOONTLJKOQIDEFGIFGQIJYYTNVQLIMPgfEFFJRIMOGQLPRQHIFGQIXNKFTJOFNTIMGJRRIKNFIgQIQKFEFRQLIFNIJKSI
EKOTQJMQIEKIXNKFTJOFI\PfINTIQpFQKMENKINWIXNKFTJOFIeEfQIgJMQLINKIFGQIFEfQITQqPETQLIWNTITQVEQDINWIMPgfEFFJRM]

_̂̀abcababIeEfQIEMINWIFGQIQMMQKOQIWNTIFGEMIrTNsQOF]IeGQItNTUIMGJRRIgQIYQTWNTfQLIONKFEKPNPMRSIJKLIDEFGNPFIEKFQTTPYFENKHI
MNIFGJFIJRRItNTUIOJKIgQIONfYRQFQLIEKIFGQIFEfQIMQFIWNTFGIEKIFGQIXNKFTJOFIuNOPfQKFM]

_̂̀abcabadIeGQIMQqPQKOQINWIFGQItNTUIMGJRRIgQIMOGQLPRQLIDEFGIFGQIZDKQTIMNIJMIFNIfEKEfEvQIEKFQTWQTQKOQIDEFGIFGQI
ZDKQT[MIPMQINWIQpEMFEKhIMFTPOFPTQMHIJKLIFGQIZDKQT[MIJYYTNVJRIMGJRRIgQINgFJEKQLIYTENTIFNIMFJTFEKhINWIFGQItNTU]

_̂̀abcabàIeGQIXNKFTJOFNTIMGJRRIONKWNTfIFNIFGQIfNMFITQOQKFIrTNsQOFI\OGQLPRQHIJKLIJRRItNTUIMGJRRIgQIONfYRQFQLINKINTI
gQWNTQIFGQILJFQMIQMFJgREMGQLIEKIFGQIXNKFTJOFIuNOPfQKFM]IeGQIXNKFTJOFNTIMGJRRIfNKEFNTIFGQIYTNhTQMMINWIFGQItNTUIWNTI
ONKWNTfJKOQIDEFGIFGQITQqPETQfQKFMINWIFGQIrTNsQOFI\OGQLPRQIJKLIMGJRRIYTNfYFRSIJLVEMQIFGQIZDKQTIJKLIXNKMFTPOFENKI
iJKJhQTINWIJKSILQRJSMINTIYNFQKFEJRILQRJSM]

_̂̀abcadabweGQIXNKMFTPOFENKIiJKJhQTIMGJRRIYTQYJTQHIYPgREMGHIJKLHIWTNfIFEfQxFNxFEfQHITQVEMQIJIfJMFQTIEKFQhTJFQLIrTNsQOFI
\OGQLPRQIgJMQLIPYNKIFGQIONKMFTPOFENKIMOGQLPRQMIMPgfEFFQLIgSIFGQIVJTENPMIrTEfQIXNKFTJOFNTM]IyJERPTQIgSIFGQIXNKFTJOFNTI
FNIWPTKEMGIJKSITQqPETQLIMOGQLPRQINTIMOGQLPRQITQVEMENKIEKIJIFEfQRSIfJKKQTIMGJRRIQKFEFRQIFGQIXNKMFTPOFENKIiJKJhQTIFNI
YTQYJTQIJIMOGQLPRQIWNTIFGQIXNKFTJOFNT[MItNTUHIFNIDGEOGIFGQIXNKFTJOFNTIMGJRRIgQIgNPKL]

_̂̀abcadadIeGQIXNKFTJOFNTIMGJRRIONNYQTJFQIDEFGIFGQIXNKMFTPOFENKIiJKJhQTIEKIMOGQLPREKhIJKLIYQTWNTfEKhIFGQI
XNKFTJOFNT[MItNTUIFNIJVNELIONKWREOFHILQRJSIEKINTIEKFQTWQTQKOQIDEFGIFGQItNTUINWINFGQTIXNKFTJOFNTMINTIFGQIONKMFTPOFENKINTI
NYQTJFENKMINWIFGQIZDKQT[MINDKIWNTOQM]IeGQIZDKQTIMGJRRIGJVQIFGQITEhGFHIDEFGNPFIYQKJRFSHIFNILETQOFIFGQIXNKFTJOFNTIFNI
LQRJSHIYNMFYNKQINTITQMOGQLPRQIJKSIYNTFENKINWIFGQItNTUIFGJFIfJSIEKFQTWQTQIDEFGINTILEMTPYFIFGQINYQTJFENKMINWIFGQIZDKQT]

_̂̀abcàIeGQIXNKFTJOFNTIMGJRRIYJTFEOEYJFQIDEFGINFGQTIXNKFTJOFNTMHIFGQIXNKMFTPOFENKIiJKJhQTHIJKLIFGQIZDKQTIEKI
TQVEQDEKhIJKLIONNTLEKJFEKhIJRRIMOGQLPRQMIWNTIEKONTYNTJFENKIEKFNIFGQIrTNsQOFIMOGQLPRQIFGJFIEMIYTQYJTQLIgSIFGQI
XNKMFTPOFENKIiJKJhQT]IeGQIXNKFTJOFNTIMGJRRIfJUQITQVEMENKMIFNIFGQIONKMFTPOFENKIMOGQLPRQIJKLIMPgfEFFJRIMOGQLPRQIJMI
LQQfQLIKQOQMMJTSIgSIFGQIXNKMFTPOFENKIiJKJhQTIFNIONKWNTfIFNIFGQIrTNsQOFIMOGQLPRQ]
ONKWNTfIFNIFGQIfNMFITQOQKFIrTNsQOFI\OGQLPRQ]

_̂̀abcazIeGQIXNKFTJOFNTIMGJRRIYQTWNTfIFGQItNTUIEKIhQKQTJRIJOONTLJKOQIDEFGIFGQIfNMFITQOQKFIMOGQLPRQMIMPgfEFFQLIFNIFGQI
ZDKQTHIXNKMFTPOFENKIiJKJhQTHIJKLIjTOGEFQOFHIJKLIEKONTYNTJFQLIEKFNIFGQIJYYTNVQLIrTNsQOFIMOGQLPRQ]oKIFGQIQVQKFIFGQI
ZDKQTILQFQTfEKQMIFGJFIFGQIYQTWNTfJKOQINWIFGQItNTUIGJMIKNFIYTNhTQMMQLIFNIFGQIRQVQRINWIONfYRQFENKITQqPETQLINWIFGQI
XNKFTJOFIuNOPfQKFMINTIFGJFIFGQIXNKFTJOFNTIGJMIWJERQLIFNIfJEKFJEKIEFMIONKMFTPOFENKIMOGQLPRQINTIFGQIrTNsQOFI\OGQLPRQHIFGQI
ZDKQTIMGJRRIGJVQIFGQITEhGFIFNINTLQTIFGQIXNKFTJOFNTIFNIFJUQIONTTQOFEVQIfQJMPTQMIKQOQMMJTSIFNIQpYQLEFQIFGQIYTNhTQMMINWI
ONKMFTPOFENKIEKORPLEKhIDEFGNPFIREfEFJFENKMHIJLLEFENKJRIMGEWFMHINVQTFEfQHIJLLEFENKJRIfJKYNDQTINTIQqPEYfQKFIJMIDQRRIJMI
NFGQTIMEfERJTIfQJMPTQMIkGQTQEKJWFQTITQWQTTQLIFNIONRRQOFEVQRSIJMI{QpFTJNTLEKJTSIfQJMPTQM{m]I\POGIQpFTJNTLEKJTSIfQJMPTQMI
MGJRRIONKFEKPQIPKFERIFGQIYTNhTQMMINWItNTUIONfYREQMIDEFGIfERQMFNKQIJKLIOTEFEOJRIYJFGILJFQMIMQFIWNTFGIEKIFGQIXNKFTJOFI
uNOPfQKFMIJKLIFGQIrTNsQOFI\OGQLPRQ]IeGQIXNKFTJOFNTIMGJRRIKNFIgQIQKFEFRQLIFNIJKIJLsPMFfQKFIEKIXNKFTJOFI\PfINTI
XNKFTJOFIeEfQIEKIONKKQOFENKIDEFGIQpFTJNTLEKJTSIfQJMPTQMITQqPETQLIgSIFGQIZDKQT]

_̂̀abca|IeGQIXNKFTJOFNTIMGJRRIYTQYJTQIJIMPgfEFFJRIMOGQLPRQHIYTNfYFRSIJWFQTIgQEKhIJDJTLQLIFGQIXNKFTJOFIJKLIFGQTQJWFQTI
PYLJFQIEFIJMIKQOQMMJTSIFNIfJEKFJEKIJIOPTTQKFIMPgfEFFJRIMOGQLPRQHIJKLIMGJRRIMPgfEFIFGQIMOGQLPRQkMmIWNTIFGQIXNKMFTPOFENKI
iJKJhQT[MIJKLIjTOGEFQOF[MIJYYTNVJR]IeGQIjTOGEFQOFIJKLIXNKMFTPOFENKIiJKJhQT[MIJYYTNVJRIMGJRRIKNFIPKTQJMNKJgRSIgQI
LQRJSQLINTIDEFGGQRL]IeGQIMPgfEFFJRIMOGQLPRQIMGJRRIklmIgQIONNTLEKJFQLIDEFGIFGQIXNKFTJOFNT[MIONKMFTPOFENKIMOGQLPRQHIJKLI
knmIJRRNDIFGQIXNKMFTPOFENKIiJKJhQTIJKLIjTOGEFQOFITQJMNKJgRQIFEfQIFNITQVEQDIMPgfEFFJRM]IoWIFGQIXNKFTJOFNTIWJERMIFNI
MPgfEFIJIMPgfEFFJRIMOGQLPRQHIFGQIXNKFTJOFNTIMGJRRIKNFIgQIQKFEFRQLIFNIJKSIEKOTQJMQIEKIXNKFTJOFI\PfINTIQpFQKMENKINWI
XNKFTJOFIeEfQIgJMQLINKIFGQIFEfQITQqPETQLIWNTITQVEQDINWIMPgfEFFJRM]
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CDEFGHFIJKLMJNOPQRSTQORJULSVVJWSRQXTXWSQMJYXQLJOQLMRJNOPQRSTQORUZJQLMJNOPUQR[TQXOPJ\SPS]MRJSP̂J_YPMRJXPJRM̀XMYXP]J
SP̂JTOOR̂XPSQXP]JSVVJUTLM̂[VMUJaORJXPTORWORSQXOPJXPQOJQLMJbROcMTQJdTLM̂[VMJQLSQJXUJWRMWSRM̂JefJQLMJNOPUQR[TQXOPJ
\SPS]MRgJKLMJNOPQRSTQORJULSVVJRM̀XUMJQLMJTOPUQR[TQXOPJUTLM̂[VMJSP̂JU[ehXQQSVJUTLM̂[VMJSUĴMMhM̂JPMTMUUSRfJefJQLMJ
NOPUQR[TQXOPJ\SPS]MRJQOJTOPaORhJQOJQLMJbROcMTQJdTLM̂[VMJSP̂JQLMJNOPQRSTQJiOT[hMPQUgJ

CDEFGHFjJKLMJNOPQRSTQORJULSVVJWMRaORhJQLMJkORlJXPJ]MPMRSVJSTTOR̂SPTMJYXQLJQLMJhOUQJRMTMPQJTOPUQR[TQXOPJUTLM̂[VMUJ
U[ehXQQM̂JQOJQLMJ_YPMRZJNOPUQR[TQXOPJ\SPS]MRJSP̂JmRTLXQMTQJSP̂JXPTORWORSQM̂JXPQOJQLMJSWWRÒM̂JbROcMTQJdTLM̂[VMgJ
KLMJNOPQRSTQORJULSVVJhOPXQORJQLMJWRO]RMUUJOaJQLMJkORlJaORJTOPaORhSPTMJYXQLJQLMJRMn[XRMhMPQUJOaJXQUJTOPUQR[TQXOPJ
UTLM̂[VMJSP̂JbROcMTQJdTLM̂[VMJSP̂JULSVVJWROhWQVfJŜ X̀UMJQLMJ_YPMRJOaJSPfĴMVSfUJORJWOQMPQXSVĴMVSfUJSaaMTQXP]JQLMJ
TRXQXTSVJWSQLg

CDEFGHFoJpaJQLMJNOPQRSTQORJaSXVUJQOJhSXPQSXPJQLMJSWWRÒM̂JTOPUQR[TQXOPJUTLM̂[VMJORJbROcMTQJdTLM̂[VMJSP̂JhMMQJSVVJTRXQXTSVJ
WSQLĴSQMUJaORJQLMJkORlZJQLMJ_YPMRJhSfJRMn[MUQJSJRMTÒMRfJWVSPJaROhJQLMJNOPQRSTQORJSP̂JRMUMR̀MUJQLMJRX]LQJQOJYXQLLOV̂J
WSfhMPQJ[PQXVJU[TLJQXhMJSUJQLMJNOPQRSTQORJU[ehXQUJSJRMTÒMRfJWVSPgJKLMJRMTÒMRfJWVSPJh[UQJULOYJLOYJQLMJkORlJhSfJ
WVS[UXeVfJeMJeRO[]LQJOPJUTLM̂[VMZJXPTV[̂XP]ZJSUJPMTMUUSRfZJSTTMVMRSQXOPJOaJQLMJkORlJefJhMSPUJOaJÒMRQXhMZJŜ X̂QXOPSVJ
TRMYUZJŜ X̂QXOPSVJULXaQUZJŜ X̂QXOPSVJMn[XWhMPQJORJRMqUMn[MPTXP]JOaJQLMJkORlJQOJSTLXM̀MJTOhWVMQXOPJOaJQLMJRMhSXPXP]J
TRXQXTSVJWSQLĴSQMUJXPJQLMJTOPUQR[TQXOPJUTLM̂[VMJORJbROcMTQJdTLM̂[VMgJKLMJNOPQRSTQORJULSVVJU[ehXQJSUJWSRQJOaJXQUJRMTÒMRfJ
WVSPrJsXtJSJuRMUO[RTMJVOŜM̂uJUTLM̂[VMJULOYXP]JQLMJNOPQRSTQORvUJWVSPJQOĴMWVOfJhSPWOYMRJWMRJQRŜMZJWMRJYORlJSRMSZJWMRJ
ŜfZJQO]MQLMRJYXQLJMUUMPQXSVJhSQMRXSVUJSP̂JMn[XWhMPQZJSP̂JOQLMRJRMUO[RTMUJPMTMUUSRfJQOJQXhMVfJSTTOhWVXULJQLMJkORlwJ
SP̂JsXXtJSJQYOqYMMlJuVOOlJSLMŜuJUTLM̂[VMJX̂MPQXafXP]JQSUlUJQOJeMJSTTOhWVXULM̂JYXQLXPJQLMJTOhXP]JQYOJYMMlJWMRXÔZJ
QLMJYORlJSRMSUJSP̂JTSQM]ORXMUJOaJYORlZJSP̂JPMTMUUSRfJhSPWOYMRJRMUO[RTMUZJQO]MQLMRJYXQLJOQLMRĴSQSJPMTMUUSRfJQOJ
M̂hOPUQRSQMJQOJQLMJ_YPMRJQLMJ̀XSeXVXQfJOaJQLMJNOPQRSTQORvUJRMTÒMRfJWVSPJsuxJkMMlJbVSPUutgJKLMJNOPQRSTQORJULSVVJ
TOPQXP[MJQOJU[ehXQJxJkMMlJbVSPUJ[PQXVJMXQLMRJQLMJNOPQRSTQORĴMhOPUQRSQMUJQLSQJQLMJbROcMTQJdTLM̂[VMJLSUJRMTÒMRM̂JaROhJ
QLMJ[PMyT[UM̂ĴMVSfZJORJQLMJ_YPMRJPOQXaXMUJQLMJNOPQRSTQORJXPJYRXQXP]JQLSQJa[RQLMRJxJkMMlJbVSPUJSRMJPOJVOP]MRJRMn[XRM̂gJ
KLMJTOUQJOaJWRMWSRXP]JSP̂JWMRaORhXP]JQLMJRMTÒMRfJWVSPJULSVVJeMJeORPMJUOVMVfJefJQLMJNOPQRSTQORgJzOJSWWRÒSVJORJ
TOPUMPQJefJQLMJ_YPMRJOaJSPfJWVSPJaORJRMUMn[MPTXP]JORJSTTMVMRSQXOPJOaJQLMJkORlJU[ehXQQM̂JefJNOPQRSTQORJULSVVJ
TOPUQXQ[QMJSJYSX̀MRJefJ_YPMRJOaJSPfĴShS]MUJORJVOUUMUJYLXTLJQLMJ_YPMRJhSfJU[aaMRJefJRMSUOPJOaJU[TLJRMUMn[MPTXP]JORJ
QLMJaSXV[RMJOaJNOPQRSTQORJQOJhMMQJQLMJd[eUQSPQXSVJNOhWVMQXOPJiSQMJORJQLMJaXPSVJTOhWVMQXOPĴSQMg

CDEFGHF{JKLMJNOPQRSTQORJUWMTXaXTSVVfJRMWRMUMPQUJSP̂JYSRRSPQUJQOJQLMJ_YPMRJQLSQJQLSQJQLMJNOPQRSTQJd[hJSP̂JQLMJNOPQRSTQJ
KXhMJTOPQMhWVSQMJTOhWVXSPTMJYXQLJSVVJT[RRMPQZJSP̂JRMSUOPSeVMJaORMUMMSeVMJa[Q[RMZJaM̂MRSVZJUQSQMJSP̂JVOTSVJudQSfJSQJ
|OhMZuJudOTXSVJiXUQSPTXP]uJSP̂JRMVSQM̂JOR̂MRUZJRM][VSQXOPUJSP̂J][X̂SPTMJRMVSQM̂JQOJVXhXQXP]JQLMJUWRMŜJOaJN_}piq~�J
X̂UMSUMJsQLMJuN_}piJ�Mn[XRMhMPQUutgJmTTOR̂XP]VfZJQLMJNOPQRSTQORJLMRMefJYSX̀MUJSPfJTVSXhJaORJSPJXPTRMSUMJXPJQLMJ
NOPQRSTQJd[hJORJSPJMyQMPUXOPJOaJQLMJNOPQRSTQJKXhMJOPJSTTO[PQJOaJQLMJN_}piJ�Mn[XRMhMPQUgJKLMJNOPQRSTQORJULSVVJ
WROhWQVfJPOQXafJQLMJ_YPMRJOaJSPfJN_}piJ�Mn[XRMhMPQUJQLSQJYO[V̂JXhWSTQJQLMJbROcMTQg

CDEFGHFGHJi[MJQOJQLMJOP]OXP]JN_}piq~�JWSP̂MhXTJSP̂JQLMJRMU[VQXP]J[PTMRQSXPQfJYXQLJRM]SR̂JQOZJShOP]JOQLMRJQLXP]UZJ
sStJYLSQJRMUQRXTQXOPUZJXaJSPfZJYXVVJeMJSWWVXTSeVMJQOJTOPUQR[TQXOPJSTQX̀XQXMUĴ[MJQOJaM̂MRSVZJUQSQMJORJVOTSVJOR̂MRUZJVSYUZJ
RM][VSQXOPUJORJR[VMUJRMVSQM̂JQOJQLMJN_}piq~�JWSP̂MhXTJsXPTV[̂XP]ZJYXQLO[QJVXhXQSQXOPZJUOTXSVĴXUQSPTXP]ZJbb�ZJTVMSPXP]J
SP̂ĴXUXPaMTQXOPJRMn[XRMhMPQUtJSP̂JsetJQLMĴ[RSQXOPJOaJSPfJRMUQRXTQXOPUJXhWOUM̂JOPJTOPUQR[TQXOPJSTQX̀XQXMUZJQLMJ_YPMRJ
hSfJhÔXafJQLMJUTLM̂[VMJUMQJaORQLJXPJQLMJNOPQRSTQJiOT[hMPQUJSP̂JQLMJbROcMTQJdTLM̂[VMgJdXhXVSRVfZJRMUQRXTQXOPUZJXaJSPfZJ
QLSQJYXVVJeMJORJSRMJSWWVXTSeVMJQOJTOPUQR[TQXOPJSTQX̀XQXMUĴ[MJQOJaM̂MRSVZJUQSQMJORJVOTSVJOR̂MRUZJVSYUZJRM][VSQXOPUJORJR[VMUJ
RMVSQM̂JQOJQLMJN_}piq~�JWSP̂MhXTJsXPTV[̂XP]ZJYXQLO[QJVXhXQSQXOPZJUOTXSVĴXUQSPTXP]ZJbb�ZJTVMSPXP]JSP̂ĴXUXPaMTQXOPJ
RMn[XRMhMPQUtJhSfJTS[UMJQLMJ_YPMRJQOJLS̀MJQLMJkORlJORJQLMJbROcMTQJTOhhMPTMJVSQMRJQLSPJQLMĴSQMJUWMTXaXM̂JXPJQLMJ
NOPQRSTQJiOT[hMPQUgJKLMJNOPQRSTQORJSTlPOYVM̂]MUJSP̂JS]RMMUJQLSQJQLMRMJULO[V̂JeMJPOJŜ X̂QXOPSVJTOhWMPUSQXOPJWSX̂J
aORJUTLM̂[VMJhÔXaXTSQXOPUJTS[UM̂ĴXRMTQVfJORJXP̂XRMTQVfJefJQLMJN_}piq~�JWSP̂MhXTgJKLMJNOPQRSTQORJa[RQLMRJ
STlPOYVM̂]MUJSP̂JS]RMMUJQLSQJXQUJUOVMJRMhM̂fJaORJSPfJUTLM̂[VMJhÔXaXTSQXOPUJORĴMVSfUJTS[UM̂ĴXRMTQVfJORJXP̂XRMTQVfJefJ
QLMJN_}piq~�JWSP̂MhXTJULSVVJeMJSPJMyQMPUXOPJOaJQLMJNOPQRSTQJKXhMZJXaJYSRRSPQM̂gJKLMJNOPQRSTQORJa[RQLMRJ
STlPOYVM̂]MUJSP̂JS]RMMUJQLSQJXQJULSVVJLS̀MJOPJaXVMJSP̂JWRÒX̂MJSJTOWfJQOJQLMJ_YPMRJOaJXQUJYRXQQMPJN_}piq~�Je[UXPMUUJ
RMOWMPXP]JWVSPZJSP̂JXQJULSVVJTOhWVfJXPJSVVJRMUWMTQUJYXQLJU[TLJWVSPJaORJQLMĴ[RSQXOPJOaJQLMJbROcMTQgJKLMJNOPQRSTQORZJPOQJ
QLMJ_YPMRZJULSVVJeMJRMUWOPUXeVMJaORJTOhWVXSPTMJYXQLJXQUJN_}piq~�Je[UXPMUUJRMOWMPXP]JWVSPJSP̂JSVVJUSaMQfJ
RMn[XRMhMPQUJSUUOTXSQM̂JYXQLJN_}piq~�JWROQMTQXOPUJaORJYORlMRUJSP̂JQLMJ]MPMRSVJW[eVXTg
����D�E

KLMJNOPQRSTQORJULSVVJhSlMJS̀SXVSeVMZJSQJQLMJbROcMTQJUXQMZJQLMJNOPQRSTQJiOT[hMPQUZJXPTV[̂XP]JNLSP]MJ_R̂MRUZJ
NOPUQR[TQXOPJNLSP]MJiXRMTQX̀MUZJSP̂JOQLMRJ\ÔXaXTSQXOPUZJXPJ]OÔJOR̂MRJSP̂JhSRlM̂JT[RRMPQVfJQOJXP̂XTSQMJaXMV̂J
TLSP]MUJSP̂JUMVMTQXOPUJhŜMĴ[RXP]JTOPUQR[TQXOPZJSP̂JQLMJSWWRÒM̂JdLOWJiRSYXP]UZJbRÔ[TQJiSQSZJdShWVMUZJSP̂J
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BC

DEFEGHIJIKLMEIKNJDMOFEPPHGDQJRSKDKJDSHGGJOKJETJKGKUPIVTEUJWVIFJVIJXHXKIJUVXYZJH[HEGHOGKJPVJPSKJ\VTDPIMUPEVTJ]HTĤKIZJ
_IUSEPKUPZJHTNJ̀aTKIZJHTNJNKGE[KIKNJPVJPSKJ\VTDPIMUPEVTJ]HTĤKIJWVIJDMOFEPPHGJPVJPSKJ̀aTKIJMXVTJUVFXGKPEVTJVWJPSKJ
bVIcJHDJHJIKUVINJVWJPSKJbVIcJHDJUVTDPIMUPKNQdefghhghJRSKJ\VTPIHUPVIJDSHGGJFHETPHETJHPJPSKJDEPKJWVIJPSKJ̀aTKIJVTKJUVXYJ
VWJPSKJiIHaET̂DZJjXKUEWEUHPEVTDZJ_NNKTNHZJ\SHT̂KJ̀INKIDJHTNJVPSKIJ]VNEWEUHPEVTDZJETĴVVNJVINKIJHTNJFHIcKNJ
UMIIKTPGYJPVJETNEUHPKJWEKGNJUSHT̂KDJHTNJDKGKUPEVTDJFHNKJNMIET̂JUVTDPIMUPEVTZJHTNJVTKJUVXYJVWJHXXIV[KNJjSVXJiIHaET̂DZJ
kIVNMUPJiHPHZJjHFXGKDJHTNJDEFEGHIJIKLMEIKNJDMOFEPPHGDQJRSKDKJNVUMFKTPDJDSHGGJOKJH[HEGHOGKJPVJPSKJ_IUSEPKUPJHTNJ
NKGE[KIKNJPVJPSKJ\VTDPIMUPEVTJ]HTĤKIJWVIJDMOFEPPHGJPVJPSKJ̀aTKIJMXVTJUVFXGKPEVTJVWJPSKJbVIcJHDJHJIKUVINJVWJPSKJ
bVIcJHDJUVTDPIMUPKNQ

defghhglJRSKJ\VTPIHUPVIJDSHGGJFHETPHETJHPJPSKJDEPKZJHTNJDSHGGJFHcKJH[HEGHOGKJPVJPSKJ̀aTKIZJ\VTDPIMUPEVTJ]HTĤKIJHTNJ
_IUSEPKUPZJVTKJIKUVINJUVXYJVWJPSKJiIHaET̂DJmPSKJnoKUVINJiIHaET̂DnpJETĴVVNJVINKIQJRSKJoKUVINJiIHaET̂DJDSHGGJOKJ
XIKXHIKNJHTNJMXNHPKNJNMIET̂JPSKJXIVDKUMPEVTJVWJPSKJ\VTPIHUPVIqDJbVIcQJRSKJXIETPDJWVIJoKUVINJiIHaET̂JMDKJaEGGJOKJHJDKPJ
VWJOGHUcJGETKJXIETPDJXIV[ENKNJOYJPSKJ_IUSEPKUPJPVJPSKJ\VTPIHUPVIJHPJPSKJDPHIPJVWJUVTDPIMUPEVTQJRSKJ\VTPIHUPVIJDSHGGJ
FHETPHETJDHENJDKPJETĴVVNJUVTNEPEVTJHTNJDSHGGJMDKJUVGVIKNJXKTUEGDJPVJFHIcJMXJDHENJDKPJaEPSJnIKUVINJETWVIFHPEVTnJETJHJ
GK̂EOGKJFHTTKIJPVJDSVarJmEpJNK[EHPEVTDJWIVFJPSKJiIHaET̂DJFHNKJNMIET̂JUVTDPIMUPEVTsJmEEpJNKPHEGDJETJPSKJbVIcJTVPJ
XIK[EVMDGYJDSVaTsJmEEEpJUSHT̂KDJPVJKtEDPET̂JUVTNEPEVTDJVIJKtEDPET̂JUVTNEPEVTDJWVMTNJPVJNEWWKIJWIVFJPSVDKJDSVaTJVTJHTYJ
KtEDPET̂JNIHaET̂DsJmE[pJPSKJHUPMHGJETDPHGGKNJXVDEPEVTJVWJKLMEXFKTPZJXEXET̂ZJUVTNMEPDZJGÊSPJDaEPUSKDZJKGKUPIEUJWEtPMIKDZJ
UEIUMEPET̂ZJNMUPDZJNHFXKIDZJHUUKDDJXHTKGDZJUVTPIVGJ[HG[KDZJNIHETDZJVXKTET̂DZJHTNJDPMOuVMPDZJKPUQsJm[pJHIUSEPKUPMIHGJHTNJ
DPIMUPMIHGJUSHT̂KDJETJPSKJNKDÊTsJHTNJm[EpJDMUSJVPSKIJETWVIFHPEVTJHDJKEPSKIJPSKJ̀aTKIJVIJ_IUSEPKUPJFHYJIKHDVTHOGYJ
IKLMKDPQJ_PJPSKJUVFXGKPEVTJVWJPSKJaVIcZJPSKJ\VTPIHUPVIJDSHGGJPIHTDWKIJHGGJETWVIFHPEVTJVTJIKUVINJNIHaET̂DJPVJ
IKXIVNMUEOGKJNIHaET̂DJaEPSJTKaJETWVIFHPEVTJUGVMNKNJHTNJTVPKNQJjMUSJNIHaET̂DJDSHGGJOKJDPHFXKNJaEPSJPSKJ
\VTPIHUPVIqDJTHFKJHTNJn_juvwxyRnJETJPSKJGVaKIJIÊSPSHTNJUVITKIQJRSKJUVGVIKNJIKUVINJNIHaET̂JHTNJPSKJHDuOMEGPJ
IKXIVNMUEOGKJNIHaET̂JDSHGGJOKJWVIaHINKNJPVJPSKJ\VTDPIMUPEVTJ]HTĤKIJWVIJNKGE[KIYJPVJPSKJ̀aTKIQJzETHGJXHYFKTPJHTNJ
HTYJIKPHETĤKJDSHGGJTVPJOKJNMKJHTNJVaET̂JPVJ\VTPIHUPVIJMTPEGJPSKJoKUVINJHTNJ_DuvMEGPJNIHaET̂DJIKUKE[KJPSKJHXXIV[HGJ
WIVFJPSKJ_IUSEPKUPJHTNJPSKJ̀aTKIJmHTNJHGGJVPSKIJUGVDKVMPJIKLMEIKFKTPDJHIKJFKPpQ

defghhgfJRSKJ\VTPIHUPVIJDSHGGJFHETPHETJHGGJHXXIV[KNJXKIFEPJNIHaET̂DJETJHJFHTTKIJDVJHDJPVJFHcKJPSKFJHUUKDDEOGKJPVJ
V̂[KITFKTPJETDXKUPVIDJHTNJVPSKIJHMPSVIE{KNJĤKTUEKDJSH[ET̂J|MIEDNEUPEVTJV[KIJPSKJkIV|KUPQJ_GGJHXXIV[KNJNIHaET̂DJDSHGGJ
OKJaIHXXKNZJFHIcKNJHTNJNKGE[KIKNJPVJPSKJ̀aTKIJaEPSETJ}~JNHYDJVWJWETHGJUVFXGKPEVTJVWJPSKJ\VTPIHUPVIqDJbVIcQ
����el�

defghlghJjSVXJiIHaET̂DJHIKJNIHaET̂DZJNEĤIHFDZJDUSKNMGKDZJHTNJVPSKIJNHPHJDXKUEHGGYJXIKXHIKNJWVIJPSKJbVIcJOYJPSKJ
\VTPIHUPVIJVIJHJjMOUVTPIHUPVIZJjMOuDMOUVTPIHUPVIZJFHTMWHUPMIKIZJDMXXGEKIZJVIJNEDPIEOMPVIJPVJEGGMDPIHPKJDVFKJXVIPEVTJVWJ
PSKJbVIcQJ�HUSJDMOFEPPHGJDSHGGJOKHIJaIEPPKTJUVTWEIFHPEVTJPSHPJPSKJ\VTPIHUPVIJSHDJDHPEDWEKNJEPDJVOGÊHPEVTDJMTNKIJPSKJ
\VTPIHUPJiVUMFKTPDJaEPSJIKDXKUPJPVJPSKJ\VTPIHUPVIqDJIK[EKaJHTNJHXXIV[HGJVWJPSKJDMOFEPPHGQJRSKJ\VTPIHUPVIJDSHGGJ
UVFXGYJaEPSJPSKJXIV[EDEVTDJHTNJXIVUKNMIKDJWVIJjSVXJiIHaET̂DZJkIVNMUPJiHPHZJHTNJjHFXGKDJDKPJWVIPSJETJjXKUEWEUHPEVTDJ
jKUPEVTJ~�J��J~~ZJnjMOFEPPHGJkIVUKNMIKDQn

defghlglJkIVNMUPJiHPHJHIKJEGGMDPIHPEVTDZJDPHTNHINJDUSKNMGKDZJXKIWVIFHTUKJUSHIPDZJETDPIMUPEVTDZJOIVUSMIKDZJNEĤIHFDZJ
VXKIHPET̂JHTNJFHETPKTHTUKJXIVUKNMIKDZJHTNJVPSKIJETWVIFHPEVTJWMITEDSKNJOYJPSKJ\VTPIHUPVIJPVJEGGMDPIHPKJFHPKIEHGDJVIJ
KLMEXFKTPJWVIJDVFKJXVIPEVTJVWJPSKJbVIcQ

�

defghlg�JjSVXJiIHaET̂DZJkIVNMUPJiHPHZJjHFXGKDZJHTNJDEFEGHIJDMOFEPPHGDJHIKJTVPJ\VTPIHUPJiVUMFKTPDQJRSKEIJXMIXVDKJEDJ
PVJm�pJNKFVTDPIHPKJSVaJPSKJ\VTPIHUPVIJXIVXVDKDJPVJUVTWVIFJPVJPSKJETWVIFHPEVTĴE[KTJHTNJPSKJNKDÊTJUVTUKXPJKtXIKDDKNJ
ETJPSKJ\VTPIHUPJiVUMFKTPDJiVUMFKTPDZJHTNJm�pJDSVaJHJDYDPKFJVIJXIVNMUPqDJHOEGEPYJPVJFKKPJHXXGEUHOGKJUIEPKIEHJWVIJPSVDKJ
XVIPEVTDJVWJPSKJbVIcJWVIJaSEUSJPSKJ\VTPIHUPJiVUMFKTPDJIKLMEIKJDMOFEPPHGDQJoK[EKaJOYJPSKJ_IUSEPKUPJHTNJ\VTDPIMUPEVTJ
]HTĤKIJEDJDMO|KUPJPVJPSKJGEFEPHPEVTDJVWJjKUPEVTDJ�Q�Q�~JPSIVM̂SJ�Q�Q��QJxTWVIFHPEVTHGJDMOFEPPHGDJMXVTJaSEUSJPSKJ
\VTDPIMUPEVTJ]HTĤKIJHTNJ_IUSEPKUPJHIKJTVPJKtXKUPKNJPVJPHcKJIKDXVTDE[KJHUPEVTJFHYJOKJDVJENKTPEWEKNJETJPSKJ\VTPIHUPJ
iVUMFKTPDQJjMOFEPPHGDJPSHPJHIKJTVPJIKLMEIKNJOYJPSKJ\VTPIHUPJiVUMFKTPDJFHYJOKJIKPMITKNJOYJPSKJ\VTDPIMUPEVTJ]HTĤKIJ
VIJ_IUSEPKUPJaEPSVMPJHUPEVTQ

defghlg�ghJjSVXJNIHaET̂DJHTNJXIVNMUPJDMOFEPPHGDJWVIJHGGJDEPKJEFXIV[KFKTPZJHIUSEPKUPMIHGZJDPIMUPMIHGZJFKUSHTEUHGZJ
KGKUPIEUHGJHTNJDÊTHGJaVIcJDSHGGJOKJDMOFEPPKNJPVJPSKJ_IUSEPKUPJWVIJEPDJIK[EKaQJoKWKIJPVJ\VTPIHUPJm�KTKIHGZJjMXXGKFKTPHIYJ
HTNJVPSKIJUVTNEPEVTDpJjKUPEVTJVTJnjwv]xRR_yjnJWVIJFVIKJUVFXGKPKJETWVIFHPEVTQ
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BC

DEFGHIGJGIKLMNKOPQRSTURPSKSNVSNWNQRWKTQXKYTSSTQRWKRMTRKTZZKWMPVKXSTY[Q\WKWMTZZK]NKVSNVTSNXK]̂KTKVNSWPQKPSKNQR[R̂K
VPWWNWW[Q\KN_VNSR[WNKTQXKN_VNS[NQUNK[QKRMNKRSTXNK̀PSKYM[UMKRMNKWMPVKXSTY[Q\KMTWK]NNQKVSNVTSNXKTQXaK[̀KSNbc[SNXK]̂KRMNK
OPQRSTURKdPUceNQRWKPSKZTYaK]̂KTKZ[UNQWNXKVSP̀NWW[PQTZKNQ\[QNNSf

DEFGHIGgKLMNKOPQRSTURPSKWMTZZKSNh[NYK̀PSKUPeVZ[TQUNKY[RMKRMNKOPQRSTURKdPUceNQRWaKTVVSPhNaKTQXKWc]e[RKRPKRMNK
iSUM[RNURaKY[RMKUPV[NWKRPKRMNKOPQWRScUR[PQKjTQT\NSaKkMPVKdSTY[Q\WaKlSPXcURKdTRTaKkTeVZNWaKTQXKW[e[ZTSKWc]e[RRTZWK
SNbc[SNXK]̂KRMNKOPQRSTURKdPUceNQRWaK[QKTUUPSXTQUNKY[RMKRMNKlSPmNURKWc]e[RRTZKWUMNXcZNKTVVSPhNXK]̂KRMNKOPQWRScUR[PQK
jTQT\NSKTQXKiSUM[RNURKPSaK[QKRMNKT]WNQUNKP̀KTQKTVVSPhNXKlSPmNURKWc]e[RRTZKWUMNXcZNaKY[RMKSNTWPQT]ZNKVSPeVRQNWWKTQXK
[QKWcUMKWNbcNQUNKTWKRPKUTcWNKQPKXNZT̂K[QKRMNKnPSoKPSK[QKRMNKTUR[h[R[NWKP̀KPRMNSKOPQRSTURPSWaKkNVTSTRNKOPQRSTURPSWaKPSKRMNK
pYQNSqWKPYQK̀PSUNWfKLMNKOPQRSTURPSKWMTZZKUPPVNSTRNKY[RMKRMNKOPQWRScUR[PQKjTQT\NSK[QKRMNKUPPSX[QTR[PQKP̀KRMNK
OPQRSTURPSqWKkMPVKdSTY[Q\WaKlSPXcURKdTRTaKkTeVZNWaKTQXKW[e[ZTSKWc]e[RRTZWKY[RMKSNZTRNXKXPUceNQRWKWc]e[RRNXK]̂K
PRMNSKOPQRSTURPSWf

DEFGHIGgGHKrPKN_RNQW[PQKP̀KR[eNKY[ZZK]NK\STQRNXKRPKRMNKOPQRSTURPSK]NUTcWNKP̀K̀T[ZcSNKRPKMThNKWMPVKXSTY[Q\WaKVSPXcURK
XTRTaKTQXKWTeVZNWKWc]e[RRNXK[QKTeVZNKR[eNKRPKTZZPYK̀PSKSNh[NYK]̂KRMNKiSUM[RNURKPSK[RWKUPQWcZRTQRWf

s

DEFGHIGtKLMNKOPQRSTURPSKWMTZZKVNS̀PSeKQPKVPSR[PQKP̀KRMNKnPSoK̀PSKYM[UMKRMNKOPQRSTURKdPUceNQRWKSNbc[SNKWc]e[RRTZKTQXK
SNh[NYKP̀KkMPVKdSTY[Q\WaKlSPXcURKdTRTaKkTeVZNWaKPSKW[e[ZTSKWc]e[RRTZWaKcQR[ZKRMNKSNWVNUR[hNKWc]e[RRTZKMTWK]NNQK
SNh[NYNXKTQXKTVVSPhNXK]̂KRMNKiSUM[RNURfKuNWc]e[WW[PQKP̀KSNmNURNXKXPUceNQRWKWMTZZK]NKVNS̀PSeNXKY[RM[QKvwKUTZNQXTSK
XT̂WaKPSKWPPQNSK[̀KSNbc[SNXK]̂KRMNKVSP\SNWWKP̀KUPQWRScUR[PQfKrPKUZT[eK̀PSKXNZT̂KPSKUPWRKWMTZZK]NKTUUNVRNXKTWKTKSNWcZRKP̀K
SNmNURNXKWc]e[RRTZKXPUceNQRWfKx̀KRMNKiSUM[RNURK[WKSNbc[SNXKRPKSNh[NYKRMNKOPQRSTURPSqWKWc]e[RRTZKePSNKRMTQKRY[UNaKRMNK
OPQRSTURPSKWMTZZK]NTSKRMNKUPWRKTQXKN_VNQWNKTWWPU[TRNXKY[RMKWcUMKTXX[R[PQTZKSNh[NYKTWKWNRK̀PSRMK[QKRMNKlSPmNURKjTQcTZf

DEFGHIGyKLMNKnPSoKWMTZZK]NK[QKTUUPSXTQUNKY[RMKTVVSPhNXKWc]e[RRTZWKN_UNVRKRMTRKRMNKOPQRSTURPSKWMTZZKQPRK]NKSNZ[NhNXKP̀K
SNWVPQW[][Z[R̂K̀PSKXNh[TR[PQWK̀SPeKRMNKSNbc[SNeNQRWKP̀KRMNKOPQRSTURKdPUceNQRWK]̂KRMNKiSUM[RNURqWKTVVSPhTZKP̀KkMPVK
dSTY[Q\WaKlSPXcURKdTRTaKkTeVZNWaKkTeVZNWKPSKW[e[ZTSKWc]e[RRTZWaKWc]e[RRTZWKcQZNWWKRMNKOPQRSTURPSKMTWKWVNU[̀[UTZẐK
QPR[̀[NXK[Q̀PSeNXKRMNKOPQWRScUR[PQKjTQT\NSKTQXKiSUM[RNURK[QKYS[R[Q\KP̀KWcUMKXNh[TR[PQKTRKRMNKR[eNKP̀KWc]e[RRTZKTQXKzv{K
RMNKiSUM[RNURKMTWK\[hNQKYS[RRNQKTVVSPhTZKRPKRMNKWVNU[̀[UKXNh[TR[PQKTWKTKe[QPSKUMTQ\NK[QKRMNKnPSoaKPSKz|{KTKOMTQ\NKpSXNSK
PSKOPQWRScUR[PQKOMTQ\NKd[SNUR[hNKMTWK]NNQK[WWcNXKTcRMPS[}[Q\KRMNKXNh[TR[PQfKLMNKOPQRSTURPSKWMTZZKQPRK]NKSNZ[NhNXKP̀K
SNWVPQW[][Z[R̂K̀PSKNSSPSWKPSKPe[WW[PQWK[QKkMPVKdSTY[Q\WaKlSPXcURKdTRTaKkTeVZNWaKkTeVZNWKPSKW[e[ZTSKWc]e[RRTZWaK
Wc]e[RRTZWK]̂KRMNKiSUM[RNURqWKTVVSPhTZKRMNSNP̀f

DEFGHIG~KLMNKOPQRSTURPSKWMTZZKX[SNURKWVNU[̀[UKTRRNQR[PQaK[QKYS[R[Q\KPSKPQKSNWc]e[RRNXKkMPVKdSTY[Q\WaKlSPXcURKdTRTaK
kTeVZNWaKkTeVZNWKPSKW[e[ZTSKWc]e[RRTZWaKRPKSNh[W[PQWKPRMNSKRMTQKRMPWNKSNbcNWRNXK]̂KRMNKOPQWRScUR[PQKjTQT\NSKTQXK
iSUM[RNURKPQKVSNh[PcWKWc]e[RRTZWfKxQKRMNKT]WNQUNKP̀KWcUMKYS[RRNQKQPR[UNaKRMNKiSUM[RNURqWKTVVSPhTZKP̀KTKSNWc]e[WW[PQK
WMTZZKQPRKTVVẐKRPKWcUMKSNh[W[PQWfKuNWc]e[WW[PQKP̀KSNmNURNXKXPUceNQRWKWMTZZK]NKVNS̀PSeNXKY[RM[QKRNQKzvw{KUTZNQXTSK
XT̂WfKrPKUZT[eK̀PSKXNZT̂KPSKUPWRKWMTZZK]NKTUUNVRNXKTWKTKSNWcZRKP̀KSNmNURNXKXPUceNQRWf

DEFGHIGH�KLMNKOPQRSTURPSKWMTZZKQPRK]NKSNbc[SNXKRPKVSPh[XNKVSP̀NWW[PQTZKWNSh[UNWKRMTRKUPQWR[RcRNKRMNKVSTUR[UNKP̀K
TSUM[RNURcSNKPSKNQ\[QNNS[Q\KcQZNWWKWcUMKWNSh[UNWKTSNKWVNU[̀[UTZẐKSNbc[SNXK]̂KRMNKOPQRSTURKdPUceNQRWK̀PSKTKVPSR[PQKP̀K
RMNKnPSoKPSKcQZNWWKRMNKOPQRSTURPSKQNNXWKRPKVSPh[XNKWcUMKWNSh[UNWK[QKPSXNSKRPKUTSŜKPcRKRMNKOPQRSTURPSqWKSNWVPQW[][Z[R[NWK
P̀SKUPQWRScUR[PQKeNTQWaKeNRMPXWaKRNUMQ[bcNWaKWNbcNQUNWaKWNbcNQUNWKTQXKVSPUNXcSNWfKLMNKOPQRSTURPSKWMTZZKQPRK]NK
SNbc[SNXKRPKVSPh[XNKVSP̀NWW[PQTZKWNSh[UNWK[QKh[PZTR[PQKP̀KTVVZ[UT]ZNKZTYf

DEFGHIGH�GHKx̀KVSP̀NWW[PQTZKXNW[\QKWNSh[UNWKPSKUNSR[̀[UTR[PQWK]̂KTKXNW[\QKVSP̀NWW[PQTZKSNZTRNXKRPKŴWRNeWaKeTRNS[TZWaKPSK
Nbc[VeNQRKTSNKWVNU[̀[UTZẐKSNbc[SNXKP̀KRMNKOPQRSTURPSK]̂KRMNKOPQRSTURKdPUceNQRWaKRMNKpYQNSKTQXKRMNKiSUM[RNURKY[ZZK
WVNU[̀̂KTZZKVNS̀PSeTQUNKTQXKXNW[\QKUS[RNS[TKRMTRKWcUMKWNSh[UNWKecWRKWTR[Ẁ̂fKLMNKOPQRSTURPSKWMTZZK]NKNQR[RZNXKRPKSNẐKcVPQK
RMNKTXNbcTÛKTQXKTUUcSTÛKP̀KRMNKVNS̀PSeTQUNKTQXKXNW[\QKUS[RNS[TKVSPh[XNXK[QKRMNKOPQRSTURKdPUceNQRWfKLMNK
OPQRSTURPSKWMTZZKUTcWNKWcUMKWNSh[UNWKPSKUNSR[̀[UTR[PQWKRPK]NKVSPh[XNXK]̂KTQKTVVSPVS[TRNẐKZ[UNQWNXKXNW[\QKVSP̀NWW[PQTZaK
YMPWNKW[\QTRcSNKTQXKWNTZKWMTZZKTVVNTSKPQKTZZKXSTY[Q\WaKUTZUcZTR[PQWaKWVNU[̀[UTR[PQWaKUNSR[̀[UTR[PQWaKkMPVKdSTY[Q\WaKTQXK
PRMNSKWc]e[RRTZWKVSNVTSNXK]̂KWcUMKVSP̀NWW[PQTZfKkMPVKdSTY[Q\WaKTQXKPRMNSKWc]e[RRTZWKSNZTRNXKRPKRMNKnPSoaKXNW[\QNXKPSK
UNSR[̀[NXK]̂KWcUMKVSP̀NWW[PQTZaK[̀KVSNVTSNXK]̂KPRMNSWaKWMTZZK]NTSKWcUMKVSP̀NWW[PQTZqWKYS[RRNQKTVVSPhTZKYMNQKWc]e[RRNXKRPK
RMNKiSUM[RNURfKLMNKpYQNSaKRMNKiSUM[RNURaKTQXKRMNKOPQWRScUR[PQKjTQT\NSKpYQNSKTQXKRMNKiSUM[RNURKWMTZZK]NKNQR[RZNXKRPK
SNẐKcVPQKRMNKTXNbcTÛKTQXKTUUcSTÛKP̀KRMNKWNSh[UNWaKUNSR[̀[UTR[PQWaKTQXKTVVSPhTZWKVNS̀PSeNXKPSKVSPh[XNXK]̂KWcUMK
XNW[\QKVSP̀NWW[PQTZWaKVSPh[XNXKRMNKpYQNSKTQXKiSUM[RNURKMThNKWVNU[̀[NXKRPKRMNKOPQRSTURPSKRMNKVNS̀PSeTQUNKTQXKXNW[\QK
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DEFGHEFIJGKIGJLMDKJLHENFDHLJOMLGJLIGFLPQRJSMELMITGJGUJGKFLJVHDGFUTJWRXYRXZ[JGKHJ\EDKFGHDGJ]F̂̂JEHNFH]JIT_JÌ ÈUNHJUEJGIaHJ
UGKHEJÌ ÈÙEFIGHJIDGFUTJUTJLMbOFGGÎLJUT̂QJPUEJGKHĴFOFGH_J̀MÈULHJUPJDKHDaFTcJPUEJDUTPUEOITDHJ]FGKJFTPUEOIGFUTJ
cFNHTJIT_JGKHJ_HLFcTJDUTDH̀GJHd̀EHLLH_JFTJGKHJeUTGEIDGJfUDMOHTGLRgKHJeUTLGEMDGFUTJhITIcHEJLKÎ̂JEHNFH]JLMbOFGGÎLJ
PUEJLHiMHTDFTc[JDUTLGEMDGIbF̂FGQ[JIT_JDUUE_FTIGFUTJFÒ IDGLJUTJUGKHEJeUTGEIDGUELR
jklmnop

qnrstosttJgKHJ\EDKFGHDGuLJEHNFH]JUPJGKHJeUTGEIDGUEuLJLMbOFGGÎLJ]F̂̂JbHĴFOFGH_JGUJHdIOFTIGFUTJUPJITJFTFGFÎJLMbOFGGÎJ
IT_JUTHJEHLMbOFGGÎRJgKHJv]THEJFLJHTGFĜH_JGUJUbGIFTJEHFObMELHOHTGJPEUOJGKHJeUTGEIDGUEJPUEJIOUMTGLJ̀IF_JGUJGKHJ
\EDKFGHDGJPUEJHNÎMIGFUTJUPJI__FGFUTÎJEHLMbOFGGÎLR

qnrstrstJgKHJv]THEJLKÎ̂JTUGJbHĴFIb̂HJGUJGKHJeUTGEIDGUE[JLMbDUTGEIDGUELJUPJITQJGFHE[JLM̀`̂FHEL[JGKHFEJHÒ ÛQHHLJUEJ
ITQUTHJĤLHJ]FGKJEHL̀HDGJGUJGKHJDUT_FGFUTJUPJGKHJSEUwHDGJLFGHRJgKHJv]THEJLKÎ̂JKINHJGKHJEFcKGJGUJEHPMLHJI_OFGGITDHJGUJGKHJ
LFGHJGUJITQJIcHTGJUEJHÒ ÛQHHJUPJGKHJeUTGEIDGUE[JFGLJLMbDUTGEIDGUELJUPJITQJGFHE[JUEJFGLJLM̀`̂FHELJ]KULHJ̀EHLHTDHJGKHJ
v]THEJ_HHOLJKULGF̂HJGUJGKHJv]THEuLJFTGHEHLGLRJgKHJeUTGEIDGUEJLKÎ̂JDUTPFTHJÙHEIGFUTLJIGJGKHJLFGHJGUJIEHILJ̀HEOFGGH_JbQJ
Ì`̂FDIb̂HĴI]L[JLGIGMGHL[JUE_FTITDHL[JDU_HL[JEM̂HLJIT_JEHcM̂IGFUTL[JIT_ĴI]PM̂JUE_HELJUPJ̀Mb̂FDJIMGKUEFGFHL[JIMGKUEFGFHLJ
IT_JGKHJeUTGEIDGJfUDMOHTGLJIT_JLKÎ̂JTUGJMTEHILUTIb̂QJHTDMObHEJGKHJLFGHJ]FGKJOIGHEFÎLJUEJHiMF̀OHTGRJgKHJMLHJUPJGKHJ
v]THEuLJILLHGLJIT_J̀EÙHEGQJIEHJHdGEHOĤQĴFOFGH_RJgKHJeUTGEIDGUEJLKÎ̂JPM̂̂QJDUÒ EHKHT_JGKHJFTGHTGJUPJGKHJeUTGEIDGJ
fUDMOHTGLJ̀HEGIFTFTcJGUJLFGHJIT_JbMF̂_FTcĴFOFGIGFUTLJFTD̂M_FTc[J]FGKUMGĴFOFGIGFUT[JfFNFLFUTJXJV̀HDFPFDIGFUTLJLHDGFUTL[J
GKHJ̀KILH_JDUTLGEMDGFUTJ̀̂IT[JIT_JGKHJLFGHJLIPHGQJIT_ĴUcFLGFDLJ̀̂ITxLyR
jklmnoz

qnrstrsrJgKHJeUTGEIDGUEJLKÎ̂J̀HEPUEOJIT_JLKÎ̂JHTLMEHJGKIGJÎ̂JVMbDUTGEIDGUELJIT_JLM̀`̂FHELJ̀HEPUEOJÎ̂J{UEaJFTJIJ
OITTHEJGKIGJ̀HEOFGLJEHILUTIb̂HJIDDHLLJGUJGKHJSEUwHDGJLFGHJIT_JGUJÎ̂JI_wIDHTGJ̀EHOFLHLRJgKHJeUTGEIDGUEJLKÎ̂JTUG[JIT_J
LKÎ̂JTUGJ̀HEOFGJITQJVMbDUTGEIDGUEJUEJLM̀`̂FHEJGU[JDUT_MDGJGKHJ{UEaJFTJIJOITTHEJGKIGJ_FLGMEbLJUEJGKIGJDUM̂_JbHJ
EHILUTIb̂QJITGFDF̀IGH_JGUJ_FLGMEbJÙHEIGFUTLJIT_J̀HELUTLĴUDIGH_JFTJUEJUTJ̀UEGFUTLJUPJGKHJLFGHJTUGJIPPHDGH_JbQJGKHJ{UEaRJ
gKHJUDDM̀FH_J̀UEGFUTJUPJITQJUPJGKHJv]THEuLJbMF̂_FTcLJLKÎ̂JÎ]IQLJDUÒ Q̂J]FGKJGKHJOFTFOMOJEHiMFEHOHTGLJTHDHLLIEQJ
GUJOIFTGIFTJIJDHEGFPFDIGHJUPJUDDM̀ITDQR

qnrstrs|JeUTLGEMDGFUTJ}M̂HLJIT_J}HcM̂IGFUTLRJgKHJPÛ̂U]FTcJEM̂HLJIT_JEHcM̂IGFUTLJLKÎ̂JbHJUbLHENH_JIT_JHTPUEDH_JbQJ
Î̂JeUTGEIDGUELJFTJDUTTHDGFUTJ]FGKJÎ̂J̀KILHLJUPJGKHJ{UEa~

st �TJIDDUE_ITDHJ]FGKJ�H]J�UEaJVGIGHĴI][JLOUaFTcJFLJ̀EUKFbFGH_JITQ]KHEHJUTJLDKUÛJ̀EÙHEGQRJJ
�FÛIGUELJ]F̂̂JbHJLMbwHDGJGUJIEEHLGJIT_�UEJPFTHJUPJ�X[ZZZJ̀HEJUDDMEEHTDHRJ�UJÎDUKÛFDJbHNHEIcHLJUEJ
DUTGEÛ̂H_JLMbLGITDHLJIEHJ̀HEOFGGH_JUTJLDKUÛJ̀EÙHEGQ[JIT_J̀HELUTLJMT_HEJGKHJFTP̂MHTDHJUPJÎDUKÛFDJ
bHNHEIcHLJUEJDUTGEÛ̂H_JLMbLGITDHLJOIQJTUGJHTGHEJFTJUEJEHOIFTJUTJLDKUÛJ̀EÙHEGQR

so �TJIDDUE_ITDHJ]FGKJGKHJ�TFGH_JVGIGHLJ�MT��EHHJVDKUÛJ�UTHLJ\DGJUPJX���[JTUJPFEHIEOLJIEHJ̀HEOFGGH_J
]FGKFTJX[ZZZJPHHGJUPJITQJLDKUÛJbMF̂_FTc[J]FGKJDHEGIFTĴFOFGH_JHdDH̀GFUTLJILJLHGJPUEGKJGKHEHFTRJ�TJI__FGFUTJ
GUJLMDKĴFOFGIGFUTL[JTUJPFEHIEOLJLKÎ̂JbHJbEUMcKGJUTJLDKUÛJ̀EÙHEGQJ]FGKUMGJGKHJv]THEuLJHd̀EHLLJ̀EFUEJ
DUTLHTGR

sr \̀ ÈÙEFIGHJ̀EUGHDGFNHJcHIEJxKIE_JKIGL[JLIPHGQJLKUHL[JcUcĉHL[JHGDRyJIEHJGUJbHJ]UETJILJEHiMFEH_JbQJvV�\J
LGIT_IE_L[JGKHJ�H]J�UEaJVGIGHJfH̀IEGOHTGJUPJ�IbUE[JIT_J̀EM_HTGJ̀EIDGFDHRJVKFEGLJIEHJGUJbHJ]UETJIGJÎ̂J
GFOHLRJ�UJLKUEGJ̀ITGLJIEHJ̀HEOFGGH_RJ

s| \TQJ̀HELUTJ]KUJMLHLJFTÌ ÈÙEFIGHĴITcMIcH[JUEJ]KUJFLJ_FLEM̀GFNHJGUJGKHJLDKUÛJHTNFEUTOHTG[J]F̂̂JbHJ
bITTH_JPEUOJGKHJLFGHR

Rp gKHJeUTGEIDGUEuLJ̀HELUTTĤJLKÎ̂JTUGJDUTNHELHJ]FGKJLDKUÛJHÒ ÛQHHL[JLGM_HTGLJIT_JUEĴUDÎJEHLF_HTGLR
sz \̂ Ĵ̀HELUTLJUTJGKHJSEUwHDGJLFGHJ]F̂̂JDUÒ Q̂J]FGKJÎ̂JEHILUTIb̂HJFTLGEMDGFUTLJEHcIE_FTcJDUT_MDGJIT_J

LIPHGQJ]KFDKJIEHJcFNHTJbQJGKHJ\EDKFGHDG[JGKHJeUTLGEMDGFUTJhITIcHEJUEJGKHJv]THEuLJLDKUÛJ
I_OFTFLGEIGUELR

s� \̂ ĴDUTLGEMDGFUTJOIGHEFÎLJLKÎ̂JbHJLGUEH_JFTJIJLIPHJIT_JLHDMEHJOITTHERJ�UJ_ĤFNHEFHLJ]F̂̂JbHJÎ̂U]H_J
_MEFTcJLDKUÛJbMLJ_EÙJUPPJUEJ̀FDaJM̀JKUMELJILJ_HGHEOFTH_JbQJGKHJv]THERJ\̂ Ĵ_ĤFNHEFHLJLKÎ̂JbHJ
LDKH_M̂H_JIT_JDUUE_FTIGH_J]FGKJGKHJeUTLGEMDGFUTJhITIcHEJIT_JGKHJv]THEuLJLHDMEFGQJ_H̀IEGOHTGRJ
�THd̀HDGH_JUEJMTDUUE_FTIGH_J_ĤFNHEFHLJOIQJbHJGMETH_JI]IQJbQJGKHJv]THEJUEJGKHJeUTLGEMDGFUTJ
hITIcHEJIGJGKHJ_FLDEHGFUTJUEJTHDHLLFGQJUPJGKHJv]THERJgKHJv]THEuLJHTPUEDHOHTGJUPJGKFLJ̀EUNFLFUTJLKÎ̂J
TUGJbHJDUTLGEMH_JbQJGKHJeUTGEIDGUEJUEJVMbDUTGEIDGUEJILJGKHJbILFLJPUEJIJD̂IFOJUPJ_ĤIQJFTJGFOHJUEJ
OUTHGIEQJ_IOIcHLJÎ̂HcH_JGUJKINHJbHHTJFTDMEEH_JILJIJEHLM̂GJUPJEHPMLÎJUPJ_ĤFNHEQR

R� �LHJUPJGKHJHdFLGFTcJbMF̂_FTcJPIDF̂FGFHLJ_MEFTcJDUTLGEMDGFUTJFLJ̀EUKFbFGH_[JL̀HDFPFDÎ̂QJFTD̂M_FTcJGUF̂HGJ
EUUOL[JGĤH̀KUTHLJIT_J]IGHEJPUMTGIFTLRJ
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DE FGHIJKLMNOPMKNQRIRPGHSTUHIRGOUUIOUUKVIWKNIXUOPYKTMISOMHRISTNZL[IVGZPGILKILKZR\I]KNYIVZUUIXHIOUUKVHŜI
ORISHMHN_ZLHSIX\IMGHIJKLRMNTPMZKLÌOLO[HNDIFGHIJKLMNOPMKNI_O\IPKLRTUMIMGHIaVLHNQRIRPGKKUIPOUHLSONI
WKNIOUUIMHRMIOLSIHbO_ZLOMZKLISOMHR̂IXTMIMGHRHISOMHRIONHIRTXcHPMIMKIPGOL[HD

def FKI[OZLIOPPHRRIMKIMGHI]KNŶIHLMNOLPHRIOLSIgONYZL[IONHORIVZUUIXHISHRZ[LOMHSIX\IMGHIaVLHNIWKNIMGHI
JKLMNOPMKNQRITRHDIhL\IiHGZPUHRIKNIMNTPYRIZLILKLjSHRZ[LOMHSIONHORI_O\IXHIMKVHSIOMIMGHIJKLMNOPMKNQRI
HbgHLRHDIkOMHRIRGOUUIOUVO\RIXHIUKPYHSITLUHRRIOIVKNYHNIZRIZLIOMMHLSOLPHIMKIgNHiHLMITLOTMGKNZlHSIHLMN\D

dee mGKTUSIZMIXHPK_HILHPHRRON\IMKIKXMOZLIOPPHRRIMKIMGHIHbZRMZL[IXTZUSZL[ISTNZL[IPKLRMNTPMZKLIGKTNRIWKNI
_HORTNH_HLMRIKNIKMGHNILKLjSZRNTgMZiHIVKNŶIMGHIJKLMNOPMKNIRGOUUIXHIHRPKNMHSIX\IMGHIJKLRMNTPMZKLI
`OLO[HNDII

den hUUIgHNRKLRI_TRMIVHONIgGKMKIZSHLMZWZPOMZKLIXOS[HRIOMIOUUIMZ_HRIVGZUHIVKNYZL[IOMIMGHIRZMHDIoSHLMZWZPOMZKLI
XOS[HRI_TRMIXHIgNKiZSHSIX\IMGHIJKLMNOPMKNIWKNIZMRIgHNRKLLHÛIZLPUTSZL[IRTXPKLMNOPMKNR̂IPKLRTUMOLMR̂I
iZRZMKNRIOLSIKMGHNRD

dep qKIORXHRMKRIPKLMOZLZL[IgNKSTPMRIONHIMKIXHITRHSIOL\VGHNHIKLIMGZRIrNKcHPMD
des qKIUHOSIPKLMOZLZL[IgNKSTPMRIONHIMKIXHITRHSIOL\VGHNHIKLIMGZRIrNKcHPMD
det hRXHRMKRI_OLZWHRMRIRGKVZL[IMGHIUKPOMZKLRIKWIOUUIYLKVLIORXHRMKRIXHONZL[I_OMHNZOURIONHIOiOZUOXUHIZLIHOPGI

XTZUSZL[̂IOLSIRGKTUSIXHIPKLRTUMHSIgNZKNIMKIMGHIPK__HLPH_HLMIKWIOL\IVKNŶIZLPUTSZL[IXTMILKMIUZ_ZMHSIMKI
SH_KUZMZKLD

deu vH_KUZMZKLIZRIMKIKPPTNIKLU\IVGHLIMGHIXTZUSZL[IZRITLKPPTgZHSDIvTRMIgONMZMZKLRIOLSILH[OMZiHIOZNIONHIMKIXHI
ZLRMOUUHSIgNZKNIMKIPK__HLPZL[ISH_KUZMZKLDIFGHIJKLMNOPMKNI_TRMIKXMOZLIJKLRMNTPMZKLÌOLO[HNIOggNKiOUI
KLISTRMIgONMZMZKLRIOLSILH[OMZiHIOZNIgNZKNIMKIPK__HLPZL[ISH_KUZMZKLIVKNYDIvHXNZRIRGOUUIXHINH_KiHSIX\I
TRZL[IOLIHLPUKRHSIPGTMHIKNIRZ_ZUONIRHOUHSIR\RMH_D

dew xOyrNZKNIMKIMGHIPK__HLPH_HLMIKWI]KNŶIMGHIJKLMNOPMKNI_TRMIRTX_ZMIPKLRMNTPMZKLIgUOLR̂IVGZPGIRGKVI
MGHIUKPOMZKLIKWISTRMIgONMZPUHR̂IHbGOTRMIzIWNHRGIOZNIWOLRIOLSISHRPNZXHIZLISHMOZUIMGHIKgHNOMZKLIgNKPHSTNHRI
STNZL[ISH_KUZMZKLIOLSIPKLRMNTPMZKLIVGZPGI_O\I[HLHNOMHISTRMD
xXyhUUIHLMNOLPHRIMKIPUORRNKK_RIRGOUUIXHIRHOUHSIVZMGIOMIUHORMI{I_ZUDIgKU\HMG\UHLHIRGHHMZL[IMKIgNHiHLMISTRMI
PNHOMHSIX\ISH_KUZMZKLIOLSIPKLRMNTPMZKLIVKNYIWNK_IHLMHNZL[IMGHIPUORRNKK_RDI|LMNOLPHRIOLSIH[NHRRIMKIMGHI
VKNYIlKLHIRGOUUIXHIPKiHNHSIVZMGIOIMNZgUHIWUOgI{I_ZUDIgKU\HMG\UHLHISKKNVO\IMKIOUUKVIOPPHRRIMKIMGHIONHOI
VZMGKTMIMGHINHUHORHIKWISTRMDIFGHIJKLMNOPMKNIZR̂IOSSZMZKLOUU\̂INHRgKLRZXUHIWKNIOUUISHXNZRIOLSISTRMI
ZLWZUMNOMZL[IOScOPHLMIOLSITLSZRMTNXHSIONHORIKWIMGHIXTZUSZL[D
xPymGTMISKVLIOLSIUKPYIKTMIOUUIHUHPMNZPOUIOLSI}~hJIZLIMGHIVKNYIONHODIJTM̂IPOĝIOLSIRHOUIOUUISTPMIVKNYI
VGHNHIZMIHLMHNRIMGHIVKNYIONHOIWNK_IOLKMGHNIRgOPHDIhUUISTPMIVKNYIOLSIPKLSTZMIVZMGZLIMGHIRgOPHIRGOUUIXHI
NH_KiHSISTNZL[ISH_KUZMZKLIVKNYD
xSyFGHIJKLMNOPMKNIRGOUUIZLRMOUUISTRMIgNKMHPMZKLIXONNZHNRIOLSIgKU\IRGHHMZL[DIFGHNHIRGOUUIXHILKIKNI
_ZLZ_T_ISO_O[HIMKIOScOPHLMIRTNWOPHRDIFGHIJKLMNOPMKNIZRINHRgKLRZXUHIMKINHgOZNIOL\ISO_O[HIMKIHbZRMZL[I
RTNWOPHRDI

de� rOZLMZL[IKNIKMGHNIPGH_ZPOUIOggUZPOMZKLRIRGOUUIXHISKLHIZLIMGHIaVLHNQRIHbZRMZL[IXTZUSZL[IKLU\IVGHLIZMIZRI
TLKPPTgZHSDImMKNO[HIKWIPGH_ZPOURIOLSIgOZLMZL[IRGOUUIXHIKTMRZSHIMGHIaVLHNQRIHbZRMZL[IKNILHVIRMNTPMTNHR̂I
OLSIRGOUUIWKUUKVI_OLTWOPMTNHNQRIRMKNO[HI[TZSHUZLHRD

deE ab\[HLIKNIKMGHNI[ORIPKLMOZLHNRIRGOUUIXHIgNKgHNU\IRMKNHSIOLSIRHPTNHSIgHNIam}hINH�TZNH_HLMR̂IMKIMGHI
ROMZRWOPMZKLIKWIMGHIJKLRMNTPMZKLÌOLO[HNDI�OZUTNHIMKISKIRKIVZUUINHRTUMIZLIOI����IXOPYjPGON[ĤIgHNI
KPPTNNHLPHD

�nf FGHIJKLMNOPMKNIZRINHRgKLRZXUHIWKNIPUHOLZL[IZMRIKVLI_OMHNZOURIOLSISHXNZRDI�OZUTNHIMKI_OZLMOZLIOIPUHOLI
VKNYIRZMHISOZU\IVZUUINHRTUMIZLIKMGHNRIgHNWKN_ZL[IMGHIVKNYIOMIMGHIaVLHNQRINH�THRM̂IOLSIMGHIJKLMNOPMKNIVZUUI
XHIXOPYPGON[HSIWKNIMGHIPUHOLZL[IPKRMIgUTRIPKLRMNTPMZKLIOS_ZLZRMNOMZKLIWHHRDIFGZRI_O\IXHISKLHIVZMGKTMI
MGHIM\gZPOUI�jSO\ILKMZPHIMKIMGHIJKLMNOPMKND

dne FGHIJKLMNOPMKNI_TRMIRHLSIOI�TOUZWZHSINHgNHRHLMOMZiĤIYLKVUHS[HOXUHIZLIMGHIrNKcHPMIOLSIOTMGKNZlHSIMKI
_OYHISHPZRZKLRIKLIXHGOUWIKWIMGHIJKLMNOPMKN̂IMKIHiHN\IrNKcHPMI_HHMZL[D

dnn FGHIJKLMNOPMKNIRGOUUIPKKgHNOMHIVZMGIMGHIaVLHNQRIRPGKKUIgNZLPZgOUIOLSIPTRMKSZOUIRMOWW�IGKVHiHN̂IZWIOL\I
OSSZMZKLOUIVKNYIZRINH�THRMHSIMGHIJKLMNOPMKNIRGOUUILKMIgNKPHHSITLUHRRIVNZMMHLIOggNKiOUIZRINHPHZiHSIWNK_I
MGHIaVLHNDIFGHIJKLMNOPMKNIVZUUILKMIXHIPK_gHLROMHSIWKNIOL\IOSSZMZKLOUIVKNYIgHNWKN_HSIVZMGKTMIMGHI
aVLHNQRIgNZKNIVNZMMHLIOggNKiOUD

dnp vHUZiHNZHRIRHLMIMKIMGHIrNKcHPMIRZMHIVZUUILKMIXHIRZ[LHSIWKNIKNITLUKOSHSIX\IMGHIaVLHNDIFGH\IVZUUIXHISZNHPMHSI
MKIMGHIPKLRMNTPMZKLIRZMHIOLSIZWILKIH_gUK\HHIZRIKLIRZMĤIMGHISHUZiHN\IVZUUIXHINHcHPMHŜIOMIMGHIJKLMNOPMKNQRI
HbgHLRHD

dns FGHIkHLHNOUIJKLRMNTPMZKLIJKLMNOPMKNIRGOUUIXHINHRgKLRZXUHIWKNI_OLO[ZL[ISTRMIOLSISZNMDIaLIMGHIHbMHNZKN̂I
RZMHIRGOUUIXHIVOMHNHSISKVLIWNH�THLMU\IMKIgNHiHLMISTRMIPUKTSRIWNK_INZRZL[DImMNHHMRIRGOUUIXHI_OZLMOZLHSI
PUHOLIgHNIMGHIJKLRMNTPMZKLÌOLO[HNQRINH�THRMD
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DEF GHHIJKLILMNINKKOPQRISJMHHITUIPQSLMHHUVIMOLUNISWJKKHIJKXNSIKNIKQIYUUZUQVS[JKHPVM\SIKQH\]ÎULLHUSISJMHHIQKLI
TUIHPLIXQLPHIMHHISLXVUQLSIJM_UIHUOLILJUÌYQUNaSITXPHVPQR]

DEb cJUIdKQLNMWLKNISJMHHISXTePLIMIYUUZH\IYKNZISWJUVXHUIPQVPWMLPQRIYKNZVM\SfIYKNZIJKXNSIMQVIeMQgKYUNI
MHHKWMLPKQ]

DEh iKISLKNMRUIKOIeMLUNPMHSIYPHHITUIgUNePLLUVIYPLJPQILJUÌYQUNaSITXPHVPQRSIMLIMQ\ILPeUIVXNPQRIWKQSLNXWLPKQ]I
cJUIdKQLNMWLKNIeXSLIgNK_PVUIUjLUNPKNISLKNMRUIWKQLMPQUNSIYJUQINUkXPNUV]IcJUIdKQLNMWLKNISJMHHITUI
NUSgKQSPTHUIOKNISUWXNPQRIMggNKgNPMLUISgMWUIOKNIPLSIeMLUNPMHIYPLJILJUIdKQSLNXWLPKQIlMQMRUNIgNPKNILKI
VUHP_UN\]ImPQMHIHKWMLPKQIKOISLKNMRUIWKQLMPQUNSISJMHHITUIVULUNePQUVIT\ILJUÌYQUNIMQV[KNIdKQSLNXWLPKQI
lMQMRUN]InOIPQSXOOPWPUQLISgMWUIPSIM_MPHMTHUIKQILJUISPLUfILJUIdKQLNMWLKNISJMHHIgNK_PVUIHKWMHIKOOoSPLUISLKNMRUfI
SLKNMRUIWKQLMPQUNSfIULW]IMLIPLSIKYQIWKSLIMQVIUjgUQSU]IpJKXHVIMQ\IKOILJUIeMLUNPMHISLKNUVIKQoSPLUIKTSLNXWLI
LJUIgNKRNUSSIKOIMQ\IgKNLPKQIKOILJUIqKNZIKNILJUIrNKsUWLfILJPSIeMLUNPMHISJMHHITUINUeK_UVIT\ILJUIdKQLNMWLKNI
YPLJKXLINUPeTXNSUeUQLIKOIWKSLfIONKeIgHMWUILKIgHMWUIKNIONKeILJUIgNUePSUSfIMSILJUIdKQSLNXWLPKQIlMQMRUNI
eM\IVPNUWL]I

DEt cJUIuUQUNMHIdKQSLNXWLPKQIdKQLNMWLKNISJMHHITUINUSgKQSPTHUIOKNIeMPQLMPQPQRIMHHIMggNKgNPMLUISPLUISMOUL\I
SPRQMRU]

DEv cJUIdKQLNMWLKNISJMHHITUINUSgKQSPTHUIOKNIgNKLUWLPQRILJUÌYQUNaSIgNKgUNL\]IGHHIUjPSLPQRISJNXTSfILNUUSfI
HMYQIOPjLXNUSfISWXHgLXNUSIMQVIePSWUHHMQUKXSIUkXPgeUQLISJMHHITUIgNKLUWLUVIMLIMHHILPeUS]IGQ\INUeK_MHSIKNI
NUHKWMLPKQIKOISMPVIKTsUWLSfIPOIMHHKYUVISJMHHITUIMSIVPNUWLUVIT\ILJUÌYQUNIPQIYNPLPQR]II

Dwx cJUIuUQUNMHIdKQSLNXWLPKQIdKQLNMWLKNISJMHHIgNK_PVUIMQVISUN_PWUIgKNLMTHUIHM_MLKNPUSIOKNILJUIVXNMLPKQIKOI
WKQSLNXWLPKQIMSIgNK_PVUVIPQILJUIdKQLNMWLIyKWXeUQLS]IzM_MLKNPUSISJMHHITUISUN_PWUVIT\ILJUIuUQUNMHI
dKQSLNXWLPKQIdKQLNMWLKNIKQIMINURXHMNITMSPSILKIeMPQLMPQISMQPLMN\IWKQVPLPKQS]

Dw{ cJUIuUQUNMHIdKQSLNXWLPKQIdKQLNMWLKNISJMHHIgNKLUWLIMHHIUjPSLPQRINKKOSIVXNPQRIWKQSLNXWLPKQIMQVISJMHHITUI
NUSgKQSPTHUIOKNIMQ\IVMeMRUILKINKKOSIVXNPQRIWKQSLNXWLPKQ]IcJUIuUQUNMHIdKQSLNXWLPKQIdKQLNMWLKNISJMHHI
eMZUIMHHINUgMPNSILKIMQ\IVMeMRUVIMNUMSfIMSINUkXPNUVIT\ILJUIeMQXOMWLXNUNIKOILJUINKKOIS\SLUe]

DwE cJUIuUQUNMHIdKQSLNXWLPKQIdKQLNMWLKNISJMHHITUINUSgKQSPTHUIOKNIgNK_PVPQRIYUMLJUNogNKKOIgNKLUWLPKQIK_UNI
MHHINKXRJIKgUQPQRSfIPQWHXVPQRIYPQVKYS]

Dww cJUIdKQLNMWLKNISJMHHITUINUSgKQSPTHUIOKNIWKQVXWLPQRIgNUoWKQSLNXWLPKQIYMHZoLJNKXRJSIMQVI_PVUKLMgPQRI
UjPSLPQRIWKQVPLPKQS]IcJUIdKQLNMWLKNISJMHHISWJUVXHUIMINUgNUSUQLMLP_UIKOITKLJILJUÌYQUNIMQVILJUI
dKQSLNXWLPKQIlMQMRUNILKITUIgNUSUQLIMLILJPSILMgPQR]InQILJUIMTSUQWUIKOILJPSINUWKNVfILJUIdKQLNMWLKNISJMHHITUI
NUSgKQSPTHUIOKNIgM\PQRILJUIWKSLSIMSSKWPMLUVIYPLJIMQ\IMQVIMHHINUgMPNSIPQIMQIMNUMIYJUNUILJUIdKQLNMWLKNIPSI
YKNZPQRIKNIJMSIYKNZUVfIMSIeM\ITUIVUUeUVIQUWUSSMN\IT\ILJUÌYQUNIKNILJUIdKQSLNXWLPKQIlMQMRUN]

]w| lMQXOMWLXNUNSIlMLUNPMHIpMOUL\IyMLMIpJUULSI}lpyp~ISJMHHITUIM_MPHMTHUIMLILJUISPLUIOKNIMHHIgNKVXWLSIXSUVI
PQILJUIrNKsUWL]

DwF iKIYUMgKQSIMNUIgUNePLLUVIKQILJUÌYQUNaSIgNKgUNL\IT\IHMY]I
Dwb iUPLJUNILJUIdKQLNMWLKNIQKNIMQ\IgUNSKQIKQIPLSITUJMHOISJMHHfIPQIMQ\IeMQQUNfIUQRMRUIPQIVPSWNPePQMLPKQfI

PQLPePVMLPKQIKNIJMNMSSeUQLIKOIMQ\IgUNSKQIKQILJUIrNKsUWLISPLU]
DwhIrNKgUNIMLLPNUIPSINUkXPNUVIOKNIgUNSKQMHISMOUL\IMQVIWHKLJPQRIeXSLIQKLISUjXMHH\IUjgHPWPLIKNIWKQLMPQIeUSSMRUSI

KOIMI_XHRMNIQMLXNUfIVPSNUSgUWLOXHIKOIULJQPWIKNINUHPRPKXSIRNKXgSIKNIMQ\IRNKXgIWK_UNUVIXQVUNILJUIyPRQPL\I
OKNIGHHIpLXVUQLSIGWLfIKNIYJPWJIgNKeKLUILJUIXSUIKOILKTMWWKfIMHWKJKHIKNIVNXRS]I

DwtI Q̀H\IeMLUNPMHSIMQVIUkXPgeUQLILJMLIMNUILKITUIXSUVIVPNUWLH\IPQILJUIqKNZISJMHHITUITNKXRJLILKIMQVISLKNUVIKQI
LJUIrNKsUWLISPLUIT\ILJUIdKQLNMWLKN]IGOLUNIUkXPgeUQLIPSIQKIHKQRUNINUkXPNUVIOKNILJUIqKNZfIPLISJMHHITUI
gNKegLH\INUeK_UVIONKeILJUIrNKsUWLISPLU]IrNKLUWLPKQIKOIWKQSLNXWLPKQIeMLUNPMHSIMQVIUkXPgeUQLISLKNUVIMLI
LJUIrNKsUWLISPLUIONKeIYUMLJUNfILJUOLfIVMeMRUfIMQVIMHHIKLJUNIMV_UNSPL\IPSISKHUH\ILJUINUSgKQSPTPHPL\IKOILJUI
dKQLNMWLKN]

DwvIcJUIdKQLNMWLKNIYPHHIUQSXNUILJMLILJUIqKNZfIMLIMHHILPeUSfIPSIgUNOKNeUVIPQIMIeMQQUNILJMLIMOOKNVSINUMSKQMTHUI
MWWUSSfITKLJI_UJPWXHMNIMQVIgUVUSLNPMQfILKILJUISPLUIKOILJUIqKNZIMQVIMHHIMVsMWUQLIMNUMS]IcJUIqKNZIYPHHITUI
gUNOKNeUVIPQISXWJIMIeMQQUNILJMLIgXTHPWIMNUMSIMVsMWUQLILKILJUISPLUIKOILJUIqKNZIYPHHITUIONUUIONKeIMHHI
VUTNPSfITXPHVPQRIeMLUNPMHSIMQVIUkXPgeUQLIHPZUH\ILKIWMXSUIJM�MNVKXSIWKQVPLPKQS]IqPLJKXLIHPePLMLPKQIKOI
MQ\IKLJUNIgNK_PSPKQIKOILJUIdKQLNMWLIyKWXeUQLSfILJUIdKQLNMWLKNIYPHHIXSUIPLSITUSLIUOOKNLSILKIePQPeP�UIMQ\I
PQLUNOUNUQWUIYPLJILJUIKWWXgMQW\IKNITUQUOPWPMHIXSUIKOI}�~IMQ\IMNUMSIMQVITXPHVPQRSIMVsMWUQLILKILJUISPLUIKOI
LJUIqKNZ�IKNI}�~ILJUÌYQUNaSITXPHVPQRIPQILJUIU_UQLIKOIgMNLPMHIKWWXgMQW\fIMSIeKNUISgUWPOPWMHH\IVUSWNPTUVI
PQIpUWLPKQI�]�]

D|x cJUIdKQLNMWLKNIPSINUkXPNUVILKIgNKLUWLIPLSIKYQIqKNZIMQVIYKNZIMNUMSfIgNUWKQSLNXWLPKQfIVXNPQRI
WKQSLNXWLPKQIMQVIgKSLIWKQSLNXWLPKQ]

D|{ yXNPQRIUjLUNPKNINUQK_MLPKQIYKNZfIK_UNJUMVIgNKLUWLPKQISJMHHITUIgNK_PVUVIOKNIMQ\ISPVUYMHZSIKNIMNUMSI
PeeUVPMLUH\ITUQUMLJILJUIYKNZISPLUIKNISXWJIMNUMSISJMHHITUIOUQWUVIKOOIMQVIgNK_PVUVIYPLJIYMNQPQRISPRQSILKI
gNU_UQLIUQLN\]
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DEF GHIJKLMNOPQNLOJRHPSSJITIONJUNVLRNJQPOIJPMWJWXSXYIMQIJZHIMJZLO[XMYJXMJLOJMIPOJPM\JITXRNXMYJ]UXSWXMYRJLOJ
RXNIJZLO[̂JGHIJP]RIMQIJL_J̀OLNIQNXLMJPOLUMWJRUQHJXNIVRJRHPSSJMLNJITQURIJNHIJKLMNOPQNLOJ_OLVJXNRJSXP]XSXN\J
NLJ̀OLaXWIJ̀OLNIQNXLM̂JbM\JWPVPYIJNLJITXRNXMYJ]UXSWXMYRcJRXNIZLO[JLOJ_PQXSXNXIRJWUIJNLJNHIJPQNXLMRJLOJ
XMPQNXLMRJL_JNHIJKLMNOPQNLOJRHPSSJ]IJOÌPXOIWJ]\JPMWJQHPOYIWJNLJNHIJKLMNOPQNLÔ

DEd GHIJKLMNOPQNLOJRHPSSJ]IJOIR̀LMRX]SIJ_LOJNHIJOIVLaPSJPMWJOÌSPQIVIMNJL_JITXRNXMYJQIXSXMYJNXSIRJPMWJYOXWJXMJ
POIPRJL_JNHIJITXRNXMYJ]UXSWXMYJZHIOIJXNRJeLO[JXRJOIfUXOIWJPMWJMIZJQIXSXMYRJPOIJMLNJRQHIWUSIWJ_LOJ
XMRNPSSPNXLM̂JgMJNHIJIaIMNJNHPNJNHIJITXRNXMYJQIXSXMYRJPOIJWPVPYIWJPMWJQPMMLNJ]IJOÌSPQIWJNLJNHIJ
RPNXR_PQNXLMJL_JNHIJhZMIOcJNHIJOIR̀LMRX]SIJQLMNOPQNLOJRHPSSJ]IJSXP]SIJ_LOJNHIJQLRNRJL_JOÌSPQXMYJXMJ[XMWcJ
NHIJITXRNXMYJQIXSXMYRJZXNHJMIZJNXSIJPMWJYOXŴ

DEE GHIJiIMIOPSJKLMRNOUQNXLMJKLMNOPQNLOJRHPSSJ̀OLaXWIJMIQIRRPO\JPMWJOIfUXOIWJRIQUOXN\JVIPRUOIRJNLJ
PWIfUPNIS\JRP_IYUPOWJNHIJQLMRNOUQNXLMJRXNIJ_OLVJaPMWPSXRVJPMWJXMNOURXLMJL_JUMPUNHLOXjIWJ̀IORLMR̂JGHIJ
iIMIOPSJKLMRNOUQNXLMJKLMNOPQNLOJRHPSSJRU]VXNJXNRJVIPMRJPMWJVINHLWRJL_JRIQUOXN\JNLJNHIJKLMRNOUQNXLMJ
kPMPYIOJ_LOJOIaXIZJPMWJQLVVIMN̂JGHIJlOLmIQNJRXNIJVURNJ]IJRIQUOIWJnoJHLUORJPJWP\cJpJWP\RJPJZII[J
XMQSUWXMYJHLSXWP\R̂JGHIJiIMIOPSJKLMRNOUQNXLMJKLMNOPQNLOqRJ_PXSUOIJNLJRIQUOIJNHIJRXNIJPRJOIfUXOIWJ]\JNHXRJ
P̀OPYOP̀HJZXSSJOIRUSNJXMJNHIJhZMIOJIMYPYXMYJNHIJRIOaXQIRJL_JRUQHJMIQIRRPO\J̀IORLMMISJRLJPRJNLJ̀OLaXWIJ
RUQHJRIQUOXN\̂JrLJMLNXQIJZXSSJ]IJYXaIMJNHIJiIMIOPSJKLMRNOUQNXLMJKLMNOPQNLOJL_JNHIJhZMIOqRJXMNIMNXLMJNLJ
IMYPYIJRUQHJRIQUOXN\JRIOaXQIRJPMWJPSSJQLRNRJPMWJIT̀IMRIRJPRRLQXPNIWJZXNHJNHIJhZMIOqRJRIQUOXN\JL_JNHIJ
RXNIJXMJNHXRJOIYPOWJZXSSJ]IJ]PQ[JQHPOYIWJNLJNHIJiIMIOPSJKLMRNOUQNXLMJKLMNOPQNLÔJeHXSIJNHIJhZMIOJVP\J
HPaIJRIQUOXN\JYUPOWRJ̀PNOLSSXMYJNHIJ̀OLmIQNJPOIPRcJNHIJ_UMQNXLMJL_JRUQHJRIQUOXN\JYUPOWRJXRJMLNJ_LOJNHIJ
ÙÒLRIJL_JR̀IQX_XQPSS\JYUPOWXMYJNHIJKLMNOPQNLOqRJ̀OL̀ION\JLOJL̀IOPNXLMRJL_JZLO[̂

DEs GHIJKLMNOPQNLOJPMWJPM\JIMNXN\J_LOJZHXQHJNHIJKLMNOPQNLOJXRJOIR̀LMRX]SIJRHPSSJMLNJIOIQNJPM\JRXYMJLMJNHIJ
lOLmIQNJRXNIJZXNHLUNJNHIJZOXNNIMJQLMRIMNJL_JNHIJhZMIOcJZHXQHJVP\J]IJZXNHHISWJXMJNHIJRLSIJWXRQOINXLMJL_J
NHIJhZMIÔ

DEt eXNHLUNJSXVXNPNXLMJL_JPM\JLNHIOJ̀OLaXRXLMJL_JNHIJKLMNOPQNJuLQUVIMNRcJNHIJKLMNOPQNLOJZXSSJQLV̀ S\JZXNHJ
PSSJOIPRLMP]SIJOUSIRJPMWJOIYUSPNXLMRJ̀OLVUSYPNIWJ]\JNHIJhZMIOJLOJKLMRNOUQNXLMJkPMPYIOJXMJQLMMIQNXLMJ
ZXNHJNHIJURIJPMWJLQQÙPMQ\JL_JNHIJlOLmIQNJRXNIJPMWJNHIJ]UXSWXMYRcJPRJPVIMWIWJ_OLVJNXVIJNLJNXVIJ]\JNHIJ
hZMIOJLOJNHIJKLMRNOUQNXLMJkPMPYIÔ

vwdDxdDsyhMS\JVPNIOXPSRJPMWJIfUX̀VIMNJNHPNJPOIJNLJ]IJURIWJWXOIQNS\JXMJNHIJeLO[JRHPSSJ]IJ]OLUYHNJNLJPMWJRNLOIWJLMJNHIJ
lOLmIQNJRXNIJ]\JNHIJKLMNOPQNLÔJb_NIOJIfUX̀VIMNJXRJMLJSLMYIOJOIfUXOIWJ_LOJNHIJeLO[cJXNJRHPSSJ]IJ̀OLV̀ NS\JOIVLaIWJ_OLVJ
NHIJlOLmIQNJRXNÎJlOLNIQNXLMJL_JQLMRNOUQNXLMJVPNIOXPSRJPMWJIfUX̀VIMNJRNLOIWJPNJNHIJlOLmIQNJRXNIJ_OLVJZIPNHIOcJNHI_NcJ
WPVPYIcJPMWJPSSJLNHIOJPWaIORXN\JXRJRLSIS\JNHIJOIR̀LMRX]XSXN\JL_JNHIJKLMNOPQNLÔ

vwdDxdDtJGHIJKLMNOPQNLOJRHPSSJIMRUOIJNHPNJNHIJeLO[cJPNJPSSJNXVIRcJXRJ̀IO_LOVIWJXMJPJVPMMIOJNHPNJP__LOWRJOIPRLMP]SIJ
PQQIRRcJ]LNHJaIHXQUSPOJPMWJ̀IWIRNOXPMcJNLJNHIJRXNIJL_JNHIJeLO[JPMWJPSSJPWmPQIMNJPOIPR̂JGHIJeLO[JZXSSJ]IJ̀IO_LOVIWJXMJ
RUQHJPJVPMMIOJNHPNJ̀U]SXQJPOIPRJPWmPQIMNJNLJNHIJRXNIJL_JNHIJeLO[JZXSSJ]IJ_OIIJ_OLVJPSSJWI]OXRcJ]UXSWXMYJVPNIOXPSRJPMWJ
IfUX̀VIMNJSX[IS\JNLJQPURIJHPjPOWLURJQLMWXNXLMR̂JeXNHLUNJSXVXNPNXLMJL_JPM\JLNHIOJ̀OLaXRXLMJL_JNHIJKLMNOPQNJuLQUVIMNRcJ
NHIJKLMNOPQNLOJRHPSSJURIJXNRJ]IRNJI__LONRJNLJVXMXVXjIJPM\JXMNIO_IOIMQIJZXNHJNHIJLQQÙPMQ\JLOJ]IMI_XQXPSJURIJL_Jz{|JPM\J
POIPRJPMWJ]UXSWXMYRJPWmPQIMNJNLJNHIJRXNIJL_JNHIJeLO[}JLOJzn|JNHIJ]UXSWXMYJXMJNHIJIaIMNJL_J̀PONXPSJLQQÙPMQ\cJPRJVLOIJ
R̀IQX_XQPSS\JWIRQOX]IWJXMJlPOPYOP̀HJ~̂~̂

vwdDxdD�JGHIJKLMNOPQNLOJRHPSSJMLNJ̀IOVXNJPM\JZLO[IORJNLJURIJPM\JITXRNXMYJ_PQXSXNXIRJPNJNHIJlOLmIQNJRXNIcJXMQSUWXMYJZXNHLUNJ
SXVXNPNXLMcJSPaPNLOXIRJPMWJNLXSINR̂JGLJYPXMJPQQIRRJNLJNHIJeLO[cJIMNOPMQIRJPMWJ̀PO[XMYJPOIPRJZXSSJ]IJWIRXYMPNIWJ]\JNHIJ
hZMIOJ_LOJNHIJKLMNOPQNLOqRJURÎJeXNHLUNJSXVXNPNXLMJL_JPM\JLNHIOJ̀OLaXRXLMJL_JNHIJKLMNOPQNJuLQUVIMNRcJNHIJKLMNOPQNLOJ
ZXSSJQLV̀ S\JZXNHJPSSJOIPRLMP]SIJOUSIRJPMWJOIYUSPNXLMRJ̀OLVUSYPNIWJ]\JNHIJhZMIOJXMJQLMMIQNXLMJZXNHJNHIJURIJPMWJ
LQQÙPMQ\JL_JNHIJlOLmIQNJRXNIJPMWJNHIJhZMIOqRJ]UXSWXMYzR|cJPRJPVIMWIWJ_OLVJNXVIJNLJNXVIJ]\JNHIJhZMIÔ

vwdDxdD�JKLMRNOUQNXLMJPOIPRJNHPNJPOIJUMWIOJNHIJQLMNOLSJL_JNHIJKLMNOPQNLOJPMWJNHIOI_LOIJMLNJLQQÙXIWJ]\JNHIJhZMIOqRJRNP__J
LOJRNUWIMNRJRHPSSJ]IJRÌPOPNIWJ_OLVJLQQÙXIWJPOIPR̂JlOLaXRXLMRJRHPSSJ]IJVPWIJNLJ̀OIaIMNJNHIJ̀PRRPYIJL_JWURNJPMWJ
QLMNPVXMPMNRJXMNLJLQQÙXIWJ̀PONRJL_JNHIJhZMIOqRJ]UXSWXMYzR|̂JlIOXLWXQJXMR̀IQNXLMJPMWJOÌPXORJL_JNHIJQLMNPXMVIMNJ
]POOXIORJVURNJ]IJVPWIJNLJ̀OIaIMNJIT̀LRUOIJNLJWURNJLOJQLMNPVXMPMNR̂Ji\̀RUVJ]LPOWJVURNJ]IJURIWJXMJITXNJZP\RJLOJLNHIOJ
POIPRJNHPNJOIfUXOIJ_XOIJOPNIWJRÌPOPNXLM̂J�IPa\JWUN\J̀SPRNXQJRHIINXMYJVP\J]IJURIWJLMS\J_LOJPJaP̀LOcJ_XMIJWURNJLOJPXOJ
XM_XSNOPNXLMJ]POOXIOcJPMWJRHPSSJMLNJ]IJURIWJNLJRÌPOPNIJLQQÙXIWJR̀PQIRJ_OLVJQLMRNOUQNXLMJPOIPR̂J

vwdDxdD�JlOXLOJNLJRNPONXMYJeLO[cJNHIJKLMNOPQNLOJRHPSSJRU]VXNJPJZOXNNIMJOÌLONJNLJNHIJhZMIOcJKLMRNOUQNXLMJkPMPYIOJPMWJ
bOQHXNIQNJXWIMNX_\XMYJITXRNXMYJWPVPYIJNLJOLPWRcJZPS[RcJSPZMRcJ]UXSWXMYRJPMWJLNHIOJ̀OL̀ION\JNLJ]IJP__IQNIWJ]\JNHXRJ
KLMNOPQN̂J�PXSUOIJNLJRU]VXNJNHIJOÌLONJRHPSSJOIMWIOJNHIJKLMNOPQNLOJOIR̀LMRX]SIJ_LOJITXRNXMYJWPVPYÎJGHIJKLMNOPQNLOJVP\J
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DEFGEHIJKLMJHNOEMGPEJKLJQLHRENIQSLJTQIOJIOEJUTLEDVJWSLHIDGNIQSLJXKLKYEDJKLMJZDNOQIENIJRDQSDJISJHG[\QIIKPJS]JIOEJ
DERSDÎJ_OEJWSLIDKNISDJHOKPPJS[IKQLJIOEJNSLHELIJS]JKM̀SQLQLYJRDSREDIaJSTLEDHJDEYKDMQLYJIE\RSDKDaJEKHE\ELIHJS]JKLaJ
SIOEDJ\KLLEDJS]JROaHQNKPJELNDSKNO\ELÎ

bcdefgh

ifgjkljgm_OEJTSDMJnLETnJGHEMJOEDEQLJHOKPPJ\EKLJoSDpJTOQNOJOKHJ[EELJSDJQHJISJ[EJQLHIKPPEMJGLMEDJIOEJIED\HJS]JIOEJ
WSLIDKNIJ]SDJIOQHJqDS̀ENÎJ_OEJTSDMJnErQHIQLYnJGHEMJOEDEQLJHOKPPJ\EKLJErQHIQLYJNSLMQIQSLHJRDEsQSGHJISJIOEJKTKDMJS]JKJ
WSLIDKNIJ]SDJIOQHJqDS̀ENÎJtLJSDMEDJISJEPQ\QLKIEJNGIIQLYJKLMJRKINOQLYJKHJ\GNOJKHJRSHHQ[PEVJIOEJWSLIDKNISDJHOKPPVJMGDQLYJ
IOEJRDSYDEHHJS]JQIHJoSDpVJRDSsQMEJKLMJHEIJRDSREDJHPEEsEHVJQLHEDIHVJKLMJSIOEDJ]QrIGDEHJKHJDEFGQDEMJ]SDJQIHJLETJoSDpJKLMJ
HOKPPJYQsEJRDSREDJKLMJMEIKQPEMJQLHIDGNIQSLHJISJSIOEDHJTOEDEJIOEJoSDpJ\KaJ[EJK]]ENIEMJ[aJIOEQDJTSDpVJTQIOJKMEFGKIEJ
LSIQNEJRDQSDJISJIOEJEDENIQSLJS]JLETJoSDp̂JWGIIQLYJKLMJRKINOQLYJTSDpJKHJDEFGQDEMJISJQLHIKPPJLETJoSDpJSDJDE\SsEJ
ErQHIQLYJTSDpJHOKPPJ[EJMSLEJNKDE]GPPaJKLMJLEKIPaJTQIOJKHJPQIIPEJMK\KYEJKHJRSHHQ[PÊJ_OEJWSLIDKNISDJHOKPPJDE]EDJISJIOEJ
uRENQ]QNKIQSLHJ]SDJRDSREDJNGIIQLYJKLMJRKINOQLYJDEFGQDE\ELIĤJZLaJNSHIHJNKGHEMJ[aJME]ENIQsEJSDJQPPvIQ\EMJoSDpJS]JIOEJ
WSLIDKNISDJHOKPPJ[EJ[SDLEJ[aJIOEJWSLIDKNISD̂JWGIIQLYJKLMJRKINOQLYJS]JKLaJoSDpJHOKPPJ[EJ\KMEJQLJHGNOJKJ\KLLEDJKHJISJ
LSIJ[DEKNOJKLaJRDSsQHQSLHJS]JKLaJYGKDKLIaJSDJTKDDKLIaJSLJErQHIQLYJTSDpJPE]IJQLJRPKNEJSDJKLaJYGKDKLIaJSDJTKDDKLIaJ
DEFGQDEMJ]SDJIOEJWSLIDKNISDwHJLETJoSDp̂JqKINOQLYJS]JTSDpJHOKPPJ\KINOJErQHIQLYJKM̀KNELIJHGD]KNEHJKLMJRKINOTSDpJHOKPPJ
[EJMQHYGQHEMJNS\RPEIEPaJISJOQMEJKLaJIDKNEJS]JRKINOQLŶJZPPJLETJoSDpJSLJErQHIQLYJDSS]HJ\GHIJ[EJRDSsQMEMJ[aJKJNS\RKLaJ
HRENQKPQxQLYJQLJRED]SD\QLYJIOEJoSDpJKLMJKRRDSsEMJ[aJIOEJErQHIQLYJDSS]QLYJ\KIEDQKPJ\KLG]KNIGDED̂JtIJHOKPPJ[EJIOEJ
DEHRSLHQ[QPQIaJS]JIOEJWSLIDKNISDJRED]SD\QLYJIOEJNGIIQLYJKLMJRKINOQLYJISJ\KQLIKQLJKLaJErQHIQLYJDSS]QLYJTKDDKLIâ

ifgjkljlJULPaJIDKMEHJREDHSLHJHpQPPEMJKLMJErREDQELNEMJQLJNGIIQLYJKLMJRKINOQLYJHOKPPJRED]SD\JHGNOJTSDp̂

ifgjkyjkJ_OEJWSLIDKNISDJHOKPPJpEERJIOEJRDE\QHEHJKLMJHGDDSGLMQLYJKDEKJ]DEEJ]DS\JKNNG\GPKIQSLJS]JTKHIEJ\KIEDQKPHJKLMJ
DG[[QHOJNKGHEMJ[aJSREDKIQSLHJGLMEDJIOEJWSLIDKNÎJULJKJMKQPaJ[KHQHVJIOEJWSLIDKNISDJHOKPPJNPEKLJIOEJKDEKHJQLJTOQNOJQIJOKHJ
RED]SD\EMJTSDpJKLMJHOKPPJDE\SsEJKPPJTKHIEVJ\KIEDQKPHVJDG[[QHOVJQIHJISSPHVJNSLHIDGNIQSLJEFGQR\ELIVJ\KNOQLEDaJKLMJ
HGDRPGHJ\KIEDQKPĤJZIJNS\RPEIQSLJS]JIOEJoSDpVJIOEJWSLIDKNISDJHOKPPJDE\SsEJTKHIEJ\KIEDQKPHVJDG[[QHOVJIOEJWSLIDKNISDwHJ
ISSPHVJNSLHIDGNIQSLJEFGQR\ELIVJ\KNOQLEDaVJ\KNOQLEDaJKLMJHGDRPGHJ\KIEDQKPHJ]DS\JKLMJK[SGIJIOEJqDS̀ENÎJ_OEJ
WSLIDKNISDJHOKPPJNS\RPEIEPaJNPEKLJIOEJHQIEJS]JIOEJoSDpVJDE\SsQLYJKLMJMQHRSHQLYJS]JKPPJNSLHIDGNIQSLvDEPKIEMJME[DQHJKLMJ
DG[[QHOVJKLMJNPEKLQLYJKPPJoSDpvDEPKIEMJHIKQLHVJHRSIHVJ\KDpHVJMQDIVJ\SDIKDJH\EKDHVJRPKHIEDJH\EKDHVJRKQLIJH\EKDHVJNKGPpQLYJ
H\EKDHVJKLMJSIOEDJ]SDEQYLJ\KIEDQKPHJ]DS\JErRSHEMJHGD]KNEHJQLHQMEJKLMJSGIHQMEJIOEJUTLEDwHJ[GQPMQLYHJKLMJTQIOQLJIOEJ
qDS̀ENIJPQ\QIJPQLEĤ

ifgjkyjzJt]JIOEJWSLIDKNISDJ]KQPHJISJNPEKLJGRJKHJRDSsQMEMJQLJIOEJWSLIDKNIJ{SNG\ELIHVJIOEJUTLEDVJSDJWSLHIDGNIQSLJ
XKLKYEDJTQIOJIOEJUTLEDwHJKRRDSsKPVJ\KaJMSJHSJKLMJIOEJUTLEDJHOKPPJ[EJELIQIPEMJISJDEQ\[GDHE\ELIJ]DS\JIOEJWSLIDKNISD̂J
ZIJQIHJSRIQSLVJIOEJUTLEDJ\KaJMEMGNIJIOEJNSHIJS]JNPEKLvGRJRGDHGKLIJISJIOQHJuENIQSLJ|̂}~̂�J]DS\JKLaJRKa\ELIHJSIOEDTQHEJ
MGEJISJIOEJWSLIDKNISDJRGDHGKLIJISJIOQHJWSLIDKNÎ

�

_OEJWSLIDKNISDJHOKPPJRDSsQMEJIOEJUTLEDVJWSLHIDGNIQSLJXKLKYEDVJKLMJZDNOQIENIJTQIOJKNNEHHJISJIOEJoSDpJQLJRDERKDKIQSLJ
KLMJRDSYDEHHJTOEDEsEDJPSNKIEM̂J�EMEDKPVJHIKIEVJKLMJPSNKPJKYELNQEHJTQIOJ̀GDQHMQNIQSLJSsEDJIOEJqDS̀ENIJHOKPPJKIJKPPJIQ\EHJ
OKsEJKNNEHHJISJIOEJoSDpJTOEDEsEDJQIJQHJQLJRDERKDKIQSLJSDJRDSYDEHĤJ_OEJWSLIDKNISDJHOKPPJRDSsQMEJ]SDJHGNOJKNNEHHJHSJIOKIJ
HGNOJKYELNQEHJ\KaJRED]SD\JIOEQDJ]GLNIQSLĤJ_OEJWSLIKNISDJHOKPPJKPHSJKPPSTJKNNEHHJ]SDJKPPJDEFGQDEMJIEHIHJKLMJQLHRENIQSLĤ

�

ifgjk�jkJ_SJIOEJ]GPPEHIJErIELIJRED\QIIEMJ[aJPKTVJIOEJWSLIDKNISDJHOKPPJHOKPPVJKLMJNKGHEJQIHJuG[NSLIDKNISDHJISVJME]ELMVJ
QLME\LQ]aJKLMJOSPMJOKD\PEHHJIOEJUTLEDVJWSLHIDGNIQSLJXKLKYEDVJZDNOQIENIVJWSLHIDGNIQSLJXKLKYEDwHJKLMJZDNOQIENIwHJ
NSLHGPIKLIHVJKLMJKLMJIOEQDJNSLHGPIKLIHVJS]]QNEDHVJMQDENISDHVJ[SKDMJ\E\[EDHVJKYELIHJKLMJE\RPSaEEHJS]JKLaJS]JIOE\J
�NSPPENIQsEPaVJntLME\LQIEEHVnJQLMQsQMGKPPaVJntLME\LQIEEn�J]DS\JKLMJKYKQLHIJKPPJPSHHEHVJMK\KYEHVJPQK[QPQIQEHVJKNIQSLHVJ
NKGHEHJS]JKNIQSLVJNPKQ\HVJME\KLMHVJ]QLEHVJRELKPIQEHVJ̀GMY\ELIHVJNSHIHJ�QLNPGMQLYJ[GIJLSIJPQ\QIEMJISJKIISDLEaHwJ]EEHJKLMJ
ErRELHEHJQLNGDDEMJQLJNSLLENIQSLJIOEDETQIOJKLMJQLJIOEJEL]SDNE\ELIJS]JIOQHJQLME\LQ]QNKIQSL�VJNOKDYEHVJErRELHEHJKLMJ
ME\KLMHJS]JTOKIEsEDJpQLMJQLJNSLLENIQSLJTQIOJSDJKDQHQLYJ]DS\JSDJSGIJS]J�K�JKLaJLEYPQYELIVJTQPP]GPJSDJTDSLY]GPJKNIJSDJ
S\QHHQSLJDEHGPIQLYJQLJ[SMQPaJQL̀GDaJ�QLNPGMQLYJMEKIO�VJREDHSLKPJQL̀GDaJSDJRDSREDIaJMK\KYEJ�QLNPGMQLYJPSHHJS]JGHE�J[aJIOEJ
WSLIDKNISDVJQIHJuG[NSLIDKNISDHVJuGRRPQEDHVJIOEQDJDEHRENIQsEJS]]QNEDHVJE\RPSaEEHVJHEDsKLIHVJKYELIHVJHGRRPQEDHVJQLsQIEEHVJ
HGNNEHHSDHJKLMJKHHQYLHJ�NSPPENIQsEPaVJnWSLIDKNISDJqKDIQEHVnJKLMJQLMQsQMGKPPaVJnWSLIDKNISDJqKDIan�VJ�[�JRED]SD\KLNEJS]JSDJ
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BC

DEFGHIJKLMKNJIDMIOKLPJKQMIRKMIKESTKUIJEVPKMDKLPFWKXMSLIEVLKMIKFSDIFSYJOJSLKMDKESTKNELJSLKIFYPLKUTKESTKXMSLIEVLMIKZEILT[K
MIK\V]KESTKWLELHLMIFGTKFONMWĴKGFEUFGFLTKDMIKFS_HITKLMKJONGMTJJWKMIKDEFGHIJKLMKVMONGTK̀FLPKESTKGÈWKMIKIJYHGELFMSWK
EDDJVLFSYKLPJKQMIR[KIJYEÎGJWWKMDK̀PJLPJIKMIKSMLKWHVPKVGEFO[K̂EOEYJ[KGMWWKMIKJaNJSWJKFWKVEHWĴKFSKNEILKUTKEKNEILTK
FŜJOSFDFĴKPJIJHŜJIbKcMLPFSYKVMSLEFSĴKPJIJFSKWPEGGKUJKVMSWLIHĴKLMKMUGFYELJKLPJKXMSLIEVLMIKLMKFŜJOSFDT[K̂JDJŜ[K
EŜKPMĜKESKdŜJOSFLJJKPEIOGJWWKDMIKVGEFOWKVEHWĴKWMGJGTKUTKLPJKdŜJOSFLJJeWKSJYGFYJSLKEVLWKMIKMOFWWFMSWb

fPJKXMSLIEVLMIKEYIJJWKLMKFSVGĤJKLPJKDMGGM̀FSYKFŜJOSFLTKNIMgFWFMSKFSKJEVPKEŜKJgJITKVMSLIEVLKFLKJSLJIWKFSLMK̀FLPKEK
hHUVMSLIEVLMI[KEŜKLMKIJiHFIJKLPELKhHUVMSLIEVLMIKLMKFSVGĤJKWHVPKNIMgFWFMSKFSKJEVPKVMSLIEVLKFLKJSLJIWKFSLMK̀FLPKESTKGM̀JIK
LFJIKhHUjWHUVMSLIEVLMIkKlfMKLPJKDHGGJWLKJaLJSLKNJIOFLLĴKUTKGÈ[KWHUjVMSLIEVLMIKWPEGGK̂JDJŜ[KFŜJOSFDTKEŜKPMĜK
PEIOGJWWKLPJKXMSLIEVLMI[Km̀ SJI[Km̀ SJIeWKXMSWHGLESLW[KXMSWLIHVLFMSKnESEYJIeWKEŜKoIVPFLJVLeWKVMSWHGLESLW[KEŜKJEVPK
MDKLPJFIKIJWNJVLFgJKIJNIJWJSLELFgJW[KUMEÎKOJOUJIW[KJONGMTJJW[K̂FIJVLMIW[KMDDFVJIW[KEŜKEYJSLW[KDIMOKEŜKEYEFSWLKESTK
EŜKEGGKVGEFOW[KWHFLW[KEVLFMSW[K̂EOEYJW[KGMWWJW[KDFSJW[KNJSEGLFJW[KVMWLW[KVPEIYJWKEŜKJaNJSWJW[KFSVGĤFSYKUHLKSMLKGFOFLĴK
LMKELLMISJTWeKDJJW[KDJJWKEŜKLPJKVMWLWKMDKESTKNIMVJĴFSY[KEIFWFSYKMHLKMDKMIKIJWHGLFSYKDIMOKNJIDMIOESVJKMDKLPJKQMIR[K
NIMgF̂ĴKLPELKWHVPKVGEFO[K̂EOEYJ[KGMWW[KESTKNJIDMIOESVJKMDKMIKDEFGHIJKLMKNJIDMIOKLPJKQMIR[KEVLWKMIKMOFWWFMSWKMDKLPJK
hHUVMSLIEVLMI[KFLWKGM̀JIjLFJIKhHUjWHUVMSLIEVLMIW[KEŜKMLPJIWKDMIK̀PMOKLPJKhHUVMSLIEVLMIKFWKIJWNMSWFUGJ[KNIMgF̂ĴKLPELK
WHVPKVGEFO[K̂EOEYJ[KGMWWKMIKJaNJSWJKFWKELLIFUHLEUGJKLMKUM̂FGTKFS_HIT[KWFVRSJWW[K̂FWJEWJKMIK̂JELP[KMIKJVMSMOFVKGMWWJWKMIK
ÊOEYJW[K̂EOEYJKLMKMIK̂JWLIHVLFMSKMDKNIMNJILT[KEŜKDMIKJSgFIMSOJSLEGK̂EOEYJ[KMIKLMKFS_HITKLMKMIK̂JWLIHVLFMSKMDK
LESYFUGJKNIMNJILTK\MLPJIKLPESKLPJKQMIRKFLWJGD][KEŜKSHFWESVJ[KUHLKMSGTKLMKLPJKJaLJSLKVEHWĴKUTKLPJKSJYGFYJSLKEVLWKMIK
MOFWWFMSWKMDKLPJKXMSLIEVLMI[KEKhHUVMSLIEVLMI[KESTMSJK̂FIJVLGTKMIKFŜFIJVLGTKJONGMTĴKUTKLPJO[KMIKESTMSJKEVLWKMIK
MOFWWFMSWKMIKEKUIJEVPKMDKVMSLIEVLKMDKLPJKEKhHUVMSLIEVLMI[KEKhHUjhHUVMSLIEVLMIKLMKhHUVMSLIEVLMI[KEŜKESTKNJIWMSKMIK
JSLFLTK̂FIJVLGTKMIKFŜFIJVLGTKJONGMTĴKUTKLPJOKMIKESTKNJIWMSKMIKJSLFLTKDMIK̀PMWJKEVLWKLPJTKOETKUJKGFEUGJ[KIJYEÎGJWWKMDK
P̀JLPJIKMIKSMLKWHVPKVGEFO[K̂EOEYJ[KGMWW[KGMWWKMIKJaNJSWJKFWKVEHWĴKFSKNEILKUTKEKNEILTKFŜJOSFDFĴKPJIJHŜJIbKhHVPK
MUGFYELFMSKWPEGGKSMLKUJKVMSWLIHĴKLMKSJYELJ[KEUIF̂YJ[KMIKIĴHVJKMLPJIKIFYPLWKMIKMUGFYELFMSWKMDKFŜJOSFLTKLPELK̀MHĜK
MLPJÌFWJKJaFWLKEWKLMKEKNEILTKMIKNJIWMSK̂JWVIFUĴKFSKLPFWKhJVLFMSKpbqrbPJIJHŜJIbl
stuvwxy

zwx{y|{xKfPJKXMSLIEVLMIeWK̂JDJSWJKEŜKFŜJOSFLTKMUGFYELFMSWKHŜJIKLPFWKhJVLFMSKpbqrKWPEGGKWNJVFDFVEGGTKFSVGĤJKEGGK
VGEFOWKEŜK_ĤYOJSLWKLPELKOETKUJKOÊJKEYEFSWLKLPJKdŜJOSFLJJWKHŜJIKLPJK}EUMIK}ÈKMDKLPJKhLELJKMDKcJ̀K~MIR[KEŜK
WFOFGEIKGÈWKMDKMLPJIKWLELJKMIKYMgJISOJSLEGKUM̂FJWKPEgFSYK_HIFŴFVLFMS�KEŜKDHILPJI[KEYEFSWLKVGEFOWKEŜK_ĤYOJSLWK
EIFWFSYKDIMOKgFMGELFMSKMDKNHUGFVKMÎFSESVJWKEŜKIJiHFIJOJSLWKMDKYMgJISFSYKJaJVHLFMSKMDKLPJKQMIRbK

zwx{y|{�K������w��wu�����������wt�����������KfMKLPJKDHGGJWLKJaLJSLKNJIOFLLĴKUTKGÈ[KLPJKXMSLIEVLMIKWPEGGK̂JDJŜ[K
FŜJOSFDT[KEŜKPMĜKPEIOGJWWKLPJKdŜJOSFLJJWKDIMOKEŜKEYEFSWLKVGEFOW[K̂EOEYJW[KGMWWJW[KEŜKJaNJSWJWKEIFWFSYKMHLKMDK
ESTKVGEFOWKOÊJKEYEFSWLKLPJKdŜJOSFLJJWKHŜJIKLPJKGÈWKMDKDĴJIEG[KWLELJ[KMIKMLPJIKYMgJISOJSLEGKUM̂FJWKPEgFSYK
_HIFŴFVLFMSKMgJIKLPJKQMIR[KFSVGĤFSYKUHLKSMLKGFOFLĴKLMKVGEFOWKEIFWFSYKDIMOKgFMGELFMSKMDKNHUGFVKMÎFSESVJWKEŜKMLPJIK
IJiHFIJOJSLWKMDKYMgJISFSYKEHLPMIFLFJW[K̂HJKLMKLPJKXMSLIEVLMIeWKOJLPM̂KMDKJaJVHLFMSKMDKLPJKQMIRKMIKFONGJOJSLELFMSKMDK
ESTKMDKLPJKXMSLIEVLMIeWKMLPJIKMUGFYELFMSWKHŜJIKLPJKXMSLIEVLK�MVHOJSLWb

zwx{y|{�K�����w���w��������w���������{KfMKLPJKDHGGJWLKJaLJSLKNJIOFLLĴKUTKGÈ[KLPJKXMSLIEVLMIKWPEGGK̂JDJŜ[KFŜJOSFDT[K
EŜKPMĜKPEIOGJWWKLPJKdŜJOSFLJJWKDIMOKEŜKEYEFSWLKESTKEVLFMSW[KGÈKWHFLW[KMIKMLPJIKNIMVJĴFSYWKUIMHYPLKEYEFSWLK
dŜJOSFLJJWKEWKEKIJWHGLKMDKGFJSWKMIKWJVHIFLTKFSLJIJWLWKMDKESTKLTNJKEIFWFSYKDIMOKLPJKQMIRKEŜKDFGĴKEYEFSWLKLPJKQMIR[KLPJK
WFLJKMDKESTKMDKLPJKQMIR[KLPJKZIM_JVLKWFLJKEŜKESTKFONIMgJOJSLWKLPJIJMS[KNETOJSLWK̂HJKLPJKXMSLIEVLMI[KMIKESTKNMILFMSKMDK
LPJKNIMNJILTKMDKESTKMDKLPJKdŜJOSFLJJWbK

zwx{y|{��������������ws�������{KfPJKXMSLIEVLMIKWPEGGK̂JDJŜ[KFŜJOSFDT[KEŜKPMĜKPEIOGJWWKLPJKdŜJOSFLJJWKDIMOKEŜK
EYEFSWLKESTKVGEFOKMIK̂JOEŜKDMIKNELJSLKDJJW[KIMTEGLFJW[KMIKMLPJÌFWJKMSKEVVMHSLKMDKESTKFSgJSLFMS[KOEVPFSJ[KEILFVGJ[K
NIMVJWW[KVMNTIFYPL[KMIKEIIESYJOJSLKLPELKOETKUJKHWĴKUTKLPJKXMSLIEVLMIKFSKNJIDMIOFSYKLPJKQMIR[KMLPJIKLPESKEWKLMKESTKMDK
LPJKDMIJYMFSYKJaNIJWWGTKVEGGĴKDMIKFSKLPJKXMSLIEVLK�MVHOJSLWKLMKUJKWMKHWĴbKdSKLPJKJgJSLKMDKESTKFS_HSVLFMSKMIKGJYEGK
EVLFMSKIJYEÎFSYKWHVPKVGEFOKMIK̂JOEŜKLPELKIJWHGLWKFSKWLMNNFSYKLPJKQMIRKFSK̀PMGJKMIKNEIL[KLPJKm̀ SJIKWPEGGKPEgJKLPJK
IFYPLKLMK̂FIJVLKLPJKXMSLIEVLMIKLMKVPESYJKLPJKOESSJIKMDKNJIDMIOESVJKMDKLPJKQMIRKLMKEgMF̂KWHVPKWLMNNEYJ[KEGGKVMWLKEŜK
JaNJSWJKMVVEWFMSĴKLPJIJUTKLMKUJKUMISJKWMGJGTKUTKLPJKXMSLIEVLMIb

zwx{y|{�KfPJKXMSLIEVLMIKWPEGGKDHILPJIKFŜJOSFDTKEŜKPMĜKPEIOGJWWKLPJKdŜJOSFLJJWKDIMOKEŜKEYEFSWLKESTKVMWLWKEŜK
JaNJSWJWK\FSVGĤFSYKIJEWMSEUGJKELLMISJTWeKDJJW]KFSVHIIĴKUTKESTKMDKLPJKdŜJOSFLJJWKFSKJSDMIVFSYKESTKMDKLPJK
XMSLIEVLMIeWK̂JDJSWJ[KFŜJOSFLT[KEŜKPMĜKPEIOGJWWKMUGFYELFMSWKHŜJIKLPFWKhJVLFMSKpbqrKMIKEWKOETKMLPJÌFWJKUJK
NIMgF̂ĴKJGWJ̀PJIJKFSKLPJKXMSLIEVLb
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BC

DEFGHIGIJKLMNOPQJQRJKOPQSRTJUVWXVYZJ[\\JRM\S][QSRT̂JR_JQ̀OJaRTQb[PQRbJLTcObJQ̀ŜJKOPQSRTJUVWXJQRJcO_OTcJQ̀OJdTcOeTSQOÔJ
[bOJRM\S][QSRT̂JQRJfbRgScOJ_L\\JcO_OT̂ÔJ[QJQ̀OĴR\OJPR̂QJ[TcJOhfOT̂OJR_JQ̀OJaRTQb[PQRbZJbO][bc\Ô̂JR_J[TiJ[\\O]OcJ
PL\f[MS\SQiJRTJQ̀OJf[bQJR_J[TiJdTcOeTSQOOJRbJ[TiJL\QSe[QOJcOQObeST[QSRTJR_JbO\[QSgOĴ̀[bÔJR_J\S[MS\SQiJR_J[TiJdTcOeTSQOOJ
RbJ\SeSQ[QSRTJR_JQ̀OJaRTQb[PQRbĵJSTcOeTSQiJRM\S][QSRT̂JSTJ\S]̀QJR_ĴLP̀JcOQObeST[QSRTV

DEFGHIGkJlRJQ̀OJOhQOTQJ[TiJcO_OT̂OZJSTcOeTSQiZJRbJ̀R\cJ̀[be\Ô̂JRM\S][QSRT̂JLTcObJQ̀ŜJKOPQSRTJUVWXJ[bOJe[cOJgRScJRbJ
RQ̀ObmŜOJSef[SbOcJMiJ[TiJ\[mJPRTQbR\\ST]JQ̀OSbJPRT̂QbLPQSRTJnSTP\LcST]JMLQJTRQJ\SeSQOcJQRJ\[m̂J\SeSQST]ĴLP̀J
RM\S][QSRT̂JQRJQ̀OJOhQOTQJR_JQ̀OJfRbQSRTJR_Jc[e[]ÔJP[L̂OcJMiJ[TJSTcOeTSQRboZĴLP̀JRM\S][QSRT̂Ĵ̀[\\JMOJcOOeOcJQRJ
PRT_RbeJQRJQ̀OJ]bO[QÔQJbS]̀Q̂JQRJcO_OT̂OJ[TcJSTcOeTSQiJfObeSQQOcJMiĴLP̀J\[mJnSTP\LcST]JMLQJTRQJ\SeSQOcJQRJpOmJqRbrJ
KQ[QOJsOTOb[\JtM\S][QSRT̂Ju[mJKOPQSRTJvwUxxVWoV

DEFGHIGHyJz\\JfbRgŜSRT̂JR_JQ̀ŜJKOPQSRTJUVWXĴ̀[\\ĴLbgSgOJQObeST[QSRTJR_JQ̀OJz]bOOeOTQJRbJ_ST[\JPRef\OQSRTVJpRJ
RM\S][QSRT̂JLTcObJQ̀ŜJKOPQSRTJUVWXĴ̀[\\JMOJPRT̂QbLOcJQRJTO][QOZJ[MbSc]OZJRbJbOcLPOJRQ̀ObJbS]̀Q̂JRbJRM\S][QSRT̂JQRJ
cO_OT̂OJ[TcJSTcOeTSQiZJSTP\LcST]JMLQJTRQJ\SeSQOcJQRJPReeRTJ\[mJSTcOeTSQiZJm̀SP̀JmRL\cJRQ̀ObmŜOJOhŜQJ[̂JQRJ[Jf[bQiJ
RbJfOb̂RTJcÔPbSMOcJSTJQ̀ŜJKOPQSRTJUVWXV

DEFGHkE{|}~�}��E�������~E���E�����������E����
DEFGHkGHJl̀OJ\RP[QSRTJR_JOhŜQST]J_O[QLbÔĴ̀RmTJRTJf\[T̂JŜJSTQOTcOcJ_RbJ]OTOb[\JST_Rbe[QSRTJRT\iVJl̀OJaRTQb[PQRbZJ
[\RTOZJŜJbÔfRT̂SM\OJ_RbJ[PPLb[QOJcOQObeST[QSRTJR_JQ̀OJ\RP[QSRTJR_J[\\ĴQbLPQLbÔZJ[TcĴ̀[\\JTRQJMOJOTQSQ\OcJQRJ[TiJSTPbO[̂OJ
STJQ̀OJaRTQb[PQJKLeJRbJaRTQb[PQJlSeOJcLOJQRJcS__SPL\QSÔJRbJcŜQ[TPÔJOTPRLTQObOcJSTJQ̀OJ�RbrZJm̀SP̀Ĵ̀RL\cJ̀[gOJ
MOOTJ_RbÔOO[M\OJQ̀ObOMiV

DEFGHkG�El̀OJ\RP[QSRT̂ZJcOfQ̀̂J[TcJc[Q[J[̂JQRJLTcOb]bRLTcJPRTcSQSRT̂J̀[gOJMOOTJRMQ[STOcJ_bReJbOPRbĉZĴLb_[POJ
STcSP[QSRT̂J[TcJc[Q[J_LbTŜ̀OcJMiJRQ̀Ob̂VJdT_Rbe[QSRTJ_LbTŜ̀OcJŜĴR\O\iJ_RbJQ̀OJPRTgOTSOTPOJR_JQ̀OJaRTQb[PQRbJmSQ̀RLQJ
[TiJm[bb[TQiZJOhfbÔ̂OcJRbJSef\SOcJ[̂JQRJSQ̂J[PPLb[PiJRbJPRef\OQOTÔ̂VJl̀OJaRTQb[PQRbĴ̀[\\Je[rOJTRJP\[SeJ[][ST̂QJQ̀OJ
tmTObZJaRT̂QbLPQSRTJ�[T[]ObJRbJzbP̀SQOPQJmSQ̀JbÔfOPQJQRJQ̀OJ[PPLb[PiJRbJPRef\OQOTÔ̂JR_ĴLP̀JST_Rbe[QSRTJS_JSQJŜJ
ObbRTORL̂ZJRbJS_JQ̀OJPRTcSQSRT̂J_RLTcJ[QJQ̀OJQSeOJR_JPRT̂QbLPQSRTJ[bOJcS__ObOTQJ_bReJQ̀R̂OJ[̂JSTcSP[QOcVJ

DEFG�yE���~�����}��E����~~�~
DEFG�yGHJl̀OJaRTQb[PQRbĴ̀[\\JMOĴR\O\iJbÔfRT̂SM\OJ_RbJQ̀OJPRTcSQSRT̂Jm̀SP̀JcOgO\RfJcLbST]JPRT̂QbLPQSRTJ[TcJSTJQ̀OJ
OgOTQJ[TiĴQbLPQLbOJŜJcŜ\RP[QOcZJRgObĴQb[STOcZJRbJc[e[]OcĴRJ[̂JQRJ[__OPQJSQ̂JL̂O_L\TÔ̂ZJQ̀OJaRTQb[PQRbĴ̀[\\JMOĴR\O\iJ
bÔfRT̂SM\OVJl̀OJaRTQb[PQRbĴ̀[\\ZJ[QJSQ̂JRmTJOhfOT̂OZJQ[rOJm̀[QOgObĴQOf̂JTOPÔ̂[biJQRĴQbOT]Q̀OTZJbO\RP[QOZJRbJbOMLS\cJ
Q̀OĴQbLPQLbOJQRJeOOQJ[\\J[ff\SP[M\OJbO�LSbOeOTQ̂V

DEFG�yG�Jl̀OJaRTQb[PQRbJŜJbÔfRT̂SM\OJ_RbJbÔQRb[QSRTJRbJbOf[SbJR_JLQS\SQSÔZJfbSg[QOJfbRfObQiZJMLS\cST]̂ZJf[gOeOTQZJ
m[\rm[îZJbR[ĉZJRbJRQ̀ObJfbRfObQiJc[e[]OcJMiJSQ̂J[PQSgSQSÔJLTcObJQ̀ŜJz]bOOeOTQV

DEFG�HE���}�}��E���E��~�����}��~
DEFG�HGHJ�fRTJKLM̂Q[TQS[\JaRef\OQSRTJR_JQ̀OJ�RbrZJQ̀OJaRTQb[PQRbĴ̀[\\JRbSOTQJ[TcJST̂QbLPQJfOb̂RTTO\JR_JQ̀OJtmTObJ
cÔS]T[QOcJMiJSQJSTJQ̀OJRfOb[QSRTJ[TcJe[STQOT[TPOJR_J[\\JO�LSfeOTQJ_LbTŜ̀OcJMiJQ̀OJaRTQb[PQRbJ[TcĴ̀[\\JQLbTJRgObJ[\\J
fObQSTOTQJ\SQOb[QLbOJ[TcJRfOb[QSRT[\Je[TL[\̂JbO\[QST]JQRJQ̀OJO�LSfeOTQVJl̀OJ_Rbe[QJ_RbJRb][TS�ST]ZJMSTcST]ZJ[TcJ
cO\SgObST]ĴLP̀Je[TL[\̂Ĵ̀[\\JMOJ[̂JcÔPbSMOcJSTJQ̀OJKfOPS_SP[QSRT̂V

���{EFF

DE�GHGHGHJzbP̀SQOPQĵJaRT̂L\Q[TQ̂�Jz\\J_SbêJ\ŜQOcJRTJQ̀OJQSQ\OĴ̀OOQJR_JQ̀OJKfOPS_SP[QSRT̂ZJOhPOfQJ_RbJQ̀OJtmTObJ[TcJ
aRT̂QbLPQSRTJ�[T[]ObZJ[bOJaRT̂L\Q[TQ̂JOef\RiOcJMiJQ̀OJzbP̀SQOPQZJ[TcJ[bOJ[]OTQ̂JR_JQ̀OJzbP̀SQOPQJ[TcJmS\\Je[rOJ
RM̂Obg[QSRTJR_JQ̀OSbJbÔfOPQSgOJMb[TP̀ÔJR_JQ̀OJ�RbrVJz\\JP̀[T]ÔJSTJQ̀OJ�RbrJeL̂QJMOJfbRPÔ̂OcJQ̀bRL]̀JQ̀OJ
zbP̀SQOPQVJaRT̂L\Q[TQ̂Ĵ̀[\\JTRQJRbcObJOhQb[J�RbrJRbJe[rOJP̀[T]ÔJSTJQ̀OJ�RbrVJ

DE�GHGFJ�LQSÔZJbÔfRT̂SMS\SQSÔZJ[TcJ\SeSQ[QSRT̂JR_J[LQ̀RbSQiJR_JQ̀OJaRT̂QbLPQSRTJ�[T[]ObJ[TcJzbP̀SQOPQJ[̂ĴOQJ_RbQ̀JSTJ
Q̀OJaRTQb[PQJ�RPLeOTQ̂Ĵ̀[\\JTRQJMOJbÔQbSPQOcZJeRcS_SOcZJRbJOhQOTcOcJmSQ̀RLQJmbSQQOTJPRT̂OTQJR_JQ̀OJtmTObZJ
aRT̂QbLPQSRTJ�[T[]ObZJzbP̀SQOPQZJ[TcJaRTQb[PQRbVJaRT̂OTQĴ̀[\\JTRQJMOJLTbO[̂RT[M\iJmSQ̀̀ O\cVl̀OJzbP̀SQOPQJŜJQ̀OJ
STQObfbOQObJR_JQ̀OJQOP̀TSP[\JbO�LSbOeOTQ̂JR_JQ̀OJ�b[mST]̂J[TcJKfOPS_SP[QSRT̂JmSQ̀JbO][bcJQRJ�LÔQSRT̂JQ̀OJaRTQb[PQRbJ
e[iJ̀[gOJPRTPObTST]JSQ̂JRM\S][QSRT̂JLTcObJOSQ̀ObVJl̀OJzbP̀SQOPQĴ̀[\\JbOTcObĴLP̀JSTQObfbOQ[QSRT̂JmSQ̀ĴLP̀J
fbRefQTÔ̂J[̂JTOPÔ̂[biJQRJe[STQ[STJfbR]bÔ̂JR_JQ̀OJ�RbrV
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BC

D

EFGHIHJKLMNKOPQRSTUVSWPQKXYQYZNTKYQ[K\TVMWSNVSK]Ŵ̂K_TP̀W[NKY[aWQWRSTYSWPQKPbKSMNKOPQSTYVSKYRK[NRVTWcN[KWQKSMNK
OPQSTYVSKdPVUaNQSRKYQ[K]Ŵ̂KcNKSMNKe]QNTfRKTN_TNRNQSYSẀNRK[UTWQZKVPQRSTUVSWPQKUQSŴKSMNK[YSNKSMNK\TVMWSNVSKWRRUNRKSMNK
bWQŶKONTSWbWVYSNKbPTKgYhaNQSiKgYhaNQSKYQ[K[UTWQZKSMNKVPTTNVSWPQK_NTWP[K[NRVTWcN[KWQK\TSWV̂NKjkiKLMNKOPQRSTUVSWPQK
XYQYZNTKYQ[K\TVMWSNVSK]Ŵ̂KMỲNKSMNKYUSMPTWShKSPKYVSKPQKcNMŶbKPbKSMNKe]QNTKPQ̂hKSPKSMNKNlSNQSK_TP̀W[N[KWQKSMNKOPQSTYVSK
dPVUaNQSRi

D

EFGHIHGKLMNKOPQRSTUVSWPQKXYQYZNTK]Ŵ̂KRVMN[ÛNKYQ[KVPPT[WQYSNKSMNKYVSẀWSWNRKPbKSMNKOPQSTYVSPTKYQ[KPSMNTKXÛSW_̂NK
gTWaNKOPQSTYVSPTRKWQKYVVPT[YQVNK]WSMKSMNK̂YSNRSKY__TP̀N[KgTPmNVSKRVMN[ÛNinVMN[ÛNiKLMNKOPQSTYVSPTKRMŶ̂K_YTSWVW_YSNK
]WSMKPSMNTKOPQSTYVSPTRKYQ[KSMNKOPQRSTUVSWPQKXYQYZNToKSMNK\TVMWSNVSKYQ[Ke]QNTKWQKTǸWN]WQZKSMNWTKVPQRSTUVSWPQK
RVMN[ÛNRK]MNQK[WTNVSN[KSPK[PKRPiKLMNKOPQSTYVSPTKRMŶ̂KaYpNKYQhKTǸWRWPQRKSPKSMNKVPQRSTUVSWPQKRVMN[ÛNK[NNaN[K
QNVNRRYThKchKSMNKe]QNTKPTKOPQRSTUVSWPQKXYQYZNTiKLMNKY__TP̀N[KVPQRSTUVSWPQKRVMN[ÛNRKRMŶ̂KcNKWQSNZTYSN[KWQSPKSMNK
gTPmNVSKnVMN[ÛNKYQ[KVPQRSWSUSNKSMNKRVMN[ÛNRKSPKcNKURN[KchKSMNKOPQSTYVSPToKPSMNTKOPQSTYVSPTRoKSMNK\TVMWSNVSoKSMNK
OPQRSTUVSWPQKXYQYZNTKYQ[KSMNKe]QNTKUQSŴKRUcRNqUNQŜhKTǸWRN[i

EFGHIHGHJKLMNKOPQSTYVSPTKRMŶ̂KYRRUaNKbÛ̂KTNR_PQRWcŴWShKbPTKSMNKNlNVUSWPQKPbKWSRKrPTpKWQKSMNKŶ̂PSSN[K[UTYSWPQKSWaNRKRNSK
bPTSMKWQKSMNKgTPmNVSKnVMN[ÛN�

EFGHIHsKLMNKOPQRSTUVSWPQKXYQYZNToKNlVN_SKSPKSMNKNlSNQSKTNqUWTN[KchKnNVSWPQKtikitoKYQ[K\TVMWSNVSK]Ŵ̂KQPSKMỲNKVPQSTP̂K
P̀NToKPTKVMYTZNKPboKPTKTNR_PQRWcŴWShKbPToKSMNKVPQRSTUVSWPQKaNYQRoKaNSMP[RoKSNVMQWqUNRoKRNqUNQVNRKPTK_TPVN[UTNRoKPTKbPTK
SMNKRYbNShK_TNVYUSWPQRKYQ[K_TPZTYaRKWQKVPQQNVSWPQK]WSMKSMNKrPTpoKRWQVNKSMNRNKYTNKRP̂N̂hKSMNKOPQSTYVSPTfRKTWZMSRKYQ[K
TNR_PQRWcŴWSWNRKUQ[NTKSMNKOPQSTYVSKdPVUaNQSRoKNlVN_SKYRK_TP̀W[N[KWQKnNVSWPQKuiuijoKYQ[KQNWSMNTK]Ŵ̂KcNKTNR_PQRWĉNKbPTK
SMNKOPQSTYVSPTfRKbYŴUTNKSPK_NTbPTaKSMNKrPTpKWQKYVVPT[YQVNK]WSMKSMNKTNqUWTNaNQSRKPbKSMNKOPQSTYVSKdPVUaNQSRiKvNWSMNTK
SMNKOPQRSTUVSWPQKXYQYZNTKQPTKSMNK\TVMWSNVSK]Ŵ̂KMỲNKVPQSTP̂KP̀NTKPTKVMYTZNKPboKPbKPTKcNKTNR_PQRWĉNKbPTKYVSRKPTK
PaWRRWPQRKPboKPbKSMNKOPQSTYVSPToKnUcVPQSTYVSPTRoKPTKSMNWTKYZNQSRKPTKNa_̂PhNNRoKPTKPbKYQhKPSMNTK_NTRPQRKPTKNQSWSWNRK
_NTbPTaWQZK_PTSWPQRKPbKSMNKrPTpi

EFGHIHwFxyzz{|}~��}y|�HKLMNKe]QNTKRMŶ̂KVPaaUQWVYSNK]WSMKSMNKOPQSTYVSPTKYQ[KSMNKOPQRSTUVSWPQKXYQYZNTfRK
VPQRÛSYQSRKSMTPUZMKSMNKOPQRSTUVSWPQKXYQYZNTKxyzz{|}~��}y|�F��~}�}���}|�Fxy|���~�F��z}|}�����}y|HK�lVN_SKYRK
PSMNT]WRNK_TP̀W[N[KWQKSMNKOPQSTYVSKdPVUaNQSRKPTK]MNQK[WTNVSKVPaaUQWVYSWPQRKMỲNKcNNQKR_NVWŶ̂hKYUSMPTW�N[oKSMNK
e]QNTKYQ[KOPQSTYVSPTKRMŶ̂KNQ[NỲPTKSPKVPaaUQWVYSNK]WSMKNYVMKPSMNTKSMTPUZMKSMNKOPQRSTUVSWPQKXYQYZNToKYQ[KRMŶ̂K
VPQSNa_PTYQNPUR̂hK_TP̀W[NKSMNKRYaNKVPaaUQWVYSWPQRKSPKSMNK\TVMWSNVSKYcPUSKaYSSNTRKYTWRWQZKPUSKPbKPTKTN̂YSWQZKSPKSMNK
OPQSTYVSKdPVUaNQSRiKLMNKe]QNTKYQ[KOPQRSTUVSWPQKXYQYZNTKRMŶ̂KWQV̂U[NKSMNK\TVMWSNVSKWQKŶ̂KVPaaUQWVYSWPQRKSMYSK
TN̂YSNKSPKPTKYbbNVSKSMNK\TVMWSNVSfRKRNT̀WVNRKPTK_TPbNRRWPQŶKTNR_PQRWcŴWSWNRiKLMNKe]QNTKRMŶ̂K_TPa_ŜhKQPSWbhKSMNK
\TVMWSNVSKPbKSMNKRUcRSYQVNKPbKYQhK[WTNVSKVPaaUQWVYSWPQRKcNS]NNQKSMNKe]QNTKYQ[KSMNKOPQRSTUVSWPQKXYQYZNTKPSMNT]WRNK
TN̂YSWQZKSPKSMNKgTPmNVSiKOPaaUQWVYSWPQRKchKYQ[K]WSMKSMNK\TVMWSNVSfRKVPQRÛSYQSRKRMŶ̂KcNKSMTPUZMKSMNK\TVMWSNVSiK
OPaaUQWVYSWPQRKchKYQ[K]WSMKnUcVPQSTYVSPTRKYQ[KaYSNTWŶKRU__̂WNTRKRMŶ̂KcNKSMTPUZMKSMNKOPQSTYVSPTiKOPaaUQWVYSWPQRK
chKYQ[K]WSMKPSMNTKXÛSW_̂NKgTWaNKOPQSTYVSPTRKRMŶ̂KcNKSMTPUZMKSMNKOPQRSTUVSWPQKXYQYZNTiKXYQYZNTKYQ[KRMŶ̂KcNK
VPQSNa_PTYQNPUR̂hK_TP̀W[N[KSPKSMNK\TVMWSNVSKWbKSMPRNKVPaaUQWVYSWPQRKYTNKYcPUSKaYSSNTRKYTWRWQZKPUSKPbKPTKTN̂YSN[KSPKSMNK
OPQSTYVSKdPVUaNQSRiKOPaaUQWVYSWPQRKchKYQ[K]WSMKSMNKe]QNTfRKP]QKbPTVNRKYQ[KnN_YTYSNKOPQSTYVSPTRKRMŶ̂KcNKSMTPUZMK
SMNKe]QNTiLMNKOPQSTYVSKdPVUaNQSRKaYhKR_NVWbhKPSMNTKVPaaUQWVYSWPQK_TPSPVP̂Ri

EFGHIH�KLMNKOPQRSTUVSWPQKXYQYZNTKYQ[K\TVMWSNVSK]Ŵ̂KTǸWN]KYQ[KVNTSWbhKŶ̂K\__̂WVYSWPQRKbPTKgYhaNQSKchKSMNK
OPQSTYVSPToKWQKYVVPT[YQVNK]WSMKSMNK_TP̀WRWPQRKPbK\TSWV̂NK�iKLMNKOPQRSTUVSWPQKXYQYZNTK]Ŵ̂KYRRNaĉNKNYVMKPbKSMNK
OPQSTYVSPTfRK\__̂WVYSWPQRKbPTKgYhaNQSK]WSMKRWaŴYTKY__̂WVYSWPQRKbTPaKPSMNTKgTWaNKOPQSTYVSPTRKWQSPKYKgTPmNVSK
\__̂WVYSWPQKYQ[KONTSWbWVYSNKbPTKgYhaNQSoKŶ̂KPbK]MWVMK]Ŵ̂KcNKRUcaWSSN[KSPKSMNK\TVMWSNVSK]WSMKSMNKOPQRSTUVSWPQK
XYQYZNTfRKTNVPaaNQ[YSWPQRKYRKSPKVNTSWbWVYSWPQRKWQK]MP̂NKPTK_YTSKchKSMNK\TVMWSNVSi

EFGHIH�KLMNK\TVMWSNVSKYQ[KOPQRSTUVSWPQKXYQYZNTKMỲNKYUSMPTWShKSPKTNmNVSKrPTpKSMYSK[PNRKQPSKVPQbPTaKSPKSMNKOPQSTYVSK
dPVUaNQSRoKdPVUaNQSRKYQ[K]Ŵ̂KQPSWbhKNYVMKPSMNTKYcPUSKSMNKTNmNVSWPQiKLMNKOPQRSTUVSWPQKXYQYZNTKRMŶ̂K[NSNTaWQNKWQK
ZNQNTŶK]MNSMNTKSMNKrPTpKPbKSMNKOPQSTYVSPTKWRKcNWQZK_NTbPTaN[KWQKYVVPT[YQVNK]WSMKSMNKTNqUWTNaNQSRKPbKSMNKOPQSTYVSK
dPVUaNQSRKYQ[KQPSWbhKSMNKe]QNToKOPQSTYVSPTKYQ[K\TVMWSNVSKPbK[NbNVSRKYQ[K[NbWVWNQVWNRKWQKSMNKrPTpiKrMNQǸNTKSMNK
OPQRSTUVSWPQKXYQYZNTKVPQRW[NTRKWSKQNVNRRYThKPTKY[̀WRYĉNoKSMNKOPQRSTUVSWPQKXYQYZNTK]Ŵ̂KMỲNKYUSMPTWShKSPKTNqUWTNK
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CDDEFEGHCIJEHKLMNFEGHJGOJFMKFEHPJGQJFRMJSGOTJEHJCNNGODCHNMJUEFRJVMNFEGHKJWXYZY[JCHDJWXYZYX\JWXY]Y[JCHDJWXY]YX\ĴLGHJ
UOEFFMHJĈFRGOE_CFEGHJGQJFRMJ̀UHMO\JURMFRMOJGOJHGFJFRMJK̂NRJSGOTJEKJQCaOENCFMD\JEHKFCIIMDJGOJNGbLIMFMDYJcRMJQGOMPGEHPJ
ĈFRGOEFdJGQJFRMJeGHKFÔNFEGHJfCHCPMOJUEIIJaMJK̂agMNFJFGJFRMJLOGhEKEGHKJGQJVMNFEGHKJZY[YWiJFROĜPRJZY[Y[jJEHNÎKEhM\J
UEFRJOMKLMNFJFGJEHFMOLOMFCFEGHKJCHDJDMNEKEGHKJGQJFRMJkONREFMNFYJlGUMhMO\JHMEFRMOJFRMJkONREFMNFmKJHGOJFRMJeGHKFÔNFEGHJ
fCHCPMOmKJĈFRGOEFdJFGJCNFĴHDMOJFREKJVMNFEGHJZY[YiJHGOJCJDMNEKEGHJbCDMJadJMEFRMOJGQJFRMbJEHJPGGDJQCEFRJMEFRMOJFGJ
MnMONEKMJGOJHGFJFGJMnMONEKMJK̂NRJĈFRGOEFdJKRCIIJPEhMJOEKMJFGJCJD̂FdJGOJOMKLGHKEaEIEFdJGQJFRMJkONREFMNFJGOJFRMJeGHKFÔNFEGHJ
fCHCPMOJFGJFRMJeGHFOCNFGO\JV̂aNGHFOCNFGOK\JbCFMOECIJCHDJMôELbMHFJK̂LLIEMOK\JFRMEOJCPMHFKJGOJMbLIGdMMK\JGOJGFRMOJ
LMOKGHKJLMOQGObEHPJCHdJGQJFRMJSGOTY

pqrstsuJvFEIE_EHPJFRMJK̂abEFFCIJKNRMD̂IMJLOGhEDMDJadJFRMJeGHFOCNFGO\JFRMJeGHKFÔNFEGHJfCHCPMOJKRCIIJLOMLCOM\JCHDJ
OMhEKMJCKJHMNMKKCOd\JCJwOGgMNFJK̂abEFFCIJKNRMD̂IMJEHNGOLGOCFEHPJEHQGObCFEGHJQOGbJGFRMOJeGHFOCNFGOK\JFRMJ̀UHMO\J
ÙHMOmKJNGHK̂IFCHFK\J̀UHMOmKJVMLCOCFMJeGHFOCNFGOKJCHDJhMHDGOK\JPGhMOHbMHFCIJCPMHNEMK\JCHDJLCOFENELCHFKJEHJFRMJ
wOGgMNFĴHDMOJFRMJbCHCPMbMHFJGQJFRMJeGHKFÔNFEGHJfCHCPMOYJcRMJwOGgMNFJK̂abEFFCIJKNRMD̂IMJCHDJCHdJOMhEKEGHKJKRCIIJaMJ
K̂abEFFMDJFGJFRMJkONREFMNFJQGOJCLLOGhCIYcRMJeGHKFÔNFEGHJfCHCPMOJUEIIJOMNMEhMJCHDJLOGbLFIdJFOCHKbEFJFGJFRMJkONREFMNFJ
CIIJK̂abEFFCIKJQOGbJFRMJeGHFOCNFGOJK̂NRJCKJVRGLJxOCUEHPK\JwOGD̂NFJxCFCJCHDJVCbLIMKYJcRMJeGHKFÔNFEGHJfCHCPMOmKJ
CNFEGHKJUEIIJaMJFCTMHJEHJCNNGODCHNMJUEFRJFRMJwOGgMNFJK̂abEFFCIJKNRMD̂IMJCLLOGhMDJadJFRMJkONREFMNFJGO\JEHJFRMJCaKMHNMJGQJ
CHJCLLOGhMDJwOGgMNFJK̂abEFFCIJKNRMD̂IM\JUEFRJOMCKGHCaIMJLOGbLFHMKKJUREIMJCIIGUEHPJK̂QQENEMHFJFEbMJFGJLMObEFJCDMôCFMJ
OMhEMUJadJFRMJkONREFMNFYJ

pqrstsyzJcRMJeGHKFÔNFEGHJfCHCPMOJUEIIJOMNMEhMJCHDJLOGbLFIdJOMhEMUJQGOJNGHQGObCHNMJUEFRJFRMJK̂abEFFCIJ
OMôEOMbMHFKJGQJFRMJeGHFOCNFJxGN̂bMHFK\JCIIJK̂abEFFCIKJQOGbJFRMJeGHFOCNFGOJK̂NRJCKJVRGLJxOCUEHPK\JwOGD̂NFJxCFC\J
CHDJVCbLIMKYJSRMOMJFRMOMJCOMJGFRMOJeGHFOCNFGOK\JFRMJeGHKFÔNFEGHJfCHCPMOJUEIIJCIKGJNRMNTJCHDJNGGODEHCFMJFRMJ
EHQGObCFEGHJNGHFCEHMDJUEFREHJMCNRJK̂abEFFCIJOMNMEhMDJQOGbJFRMJeGHFOCNFGOJCHDJGFRMOJeGHFOCNFGOK\JCHDJFOCHKbEFJFGJFRMJ
kONREFMNFJFRGKMJOMNGbbMHDMDJQGOJCLLOGhCIYJ{dJK̂abEFFEHPJVRGLJxOCUEHPK\JwOGD̂NFJxCFC\JVCbLIMK\JCHDJKEbEICOJ
K̂abEFFCIK\JFRMJeGHKFÔNFEGHJfCHCPMOJOMLOMKMHFKJFGJFRMJ̀UHMOJCHDJkONREFMNFJFRCFJFRMJeGHKFÔNFEGHJfCHCPMOJRCKJ
OMhEMUMDJCHDJOMNGbbMHDMDJFRMbJQGOJCLLOGhCIYJcRMJeGHKFÔNFEGHJfCHCPMOmKJCNFEGHKJkONREFMNFJUEIIJOMhEMUJCHDJ
CLLOGhMJGOJFCTMJGFRMOJCLLOGLOECFMJCNFEGHĴLGHJFRMJeGHFOCNFGOmKJK̂abEFFCIKJK̂NRJCKJVRGLJxOCUEHPK\JwOGD̂NFJxCFCJCHDJ
VCbLIMK\JâFJGHIdJQGOJFRMJIEbEFMDJL̂OLGKMJGQJNRMNTEHPJQGOJNGHQGObCHNMJUEFRJEHQGObCFEGHJPEhMHJCHDJFRMJDMKEPHJNGHNMLFJ
MnLOMKKMDJEHJFRMJeGHFOCNFJxGN̂bMHFKYJcRMJkONREFMNFmKJCNFEGHJUEIIJaMJFCTMHJEHJCNNGODCHNMJUEFRJFRMJwOGgMNFJK̂abEFFCIJ
KNRMD̂IMJCLLOGhMDJadJFRMJkONREFMNFJGO\JEHJFRMJCaKMHNMJGQJCHJCLLOGhMDJwOGgMNFJK̂abEFFCIJKNRMD̂IM\JUEFRJOMCKGHCaIMJ
LOGbLFHMKKJUREIMJCIIGUEHPJK̂QQENEMHFJFEbMJFGJLMObEFJCDMôCFMJOMhEMUJadJFRMJkONREFMNFYEHJFRMJkONREFMNFmKJLOGQMKKEGHCIJ
ĝDPbMHFJFGJLMObEFJCDMôCFMJOMhEMUYJvLGHJFRMJkONREFMNFmKJNGbLIMFMDJOMhEMU\JFRMJkONREFMNFJKRCIIJFOCHKbEFJEFKJK̂abEFFCIJ
OMhEMUJFGJFRMJeGHKFÔNFEGHJfCHCPMOY

pqrstsyyJcRMJkONREFMNFJUEIIJOMhEMUJCHDJCLLOGhM\JGOJFCTMJGFRMOJCLLOGLOECFMJCNFEGHĴLGH\JFRMJeGHFOCNFGOmKJK̂abEFFCIKJ
K̂NRJCKJVRGLJxOCUEHPK\JwOGD̂NFJxCFC\JCHDJVCbLIMK\JâFJGHIdJQGOJFRMJIEbEFMDJL̂OLGKMJGQJNRMNTEHPJQGOJNGHQGObCHNMJ
UEFRJEHQGObCFEGHJPEhMHJCHDJFRMJDMKEPHJNGHNMLFJMnLOMKKMDJEHJFRMJeGHFOCNFJxGN̂bMHFKYJcRMJkONREFMNFmKJCNFEGHJUEIIJaMJ
FCTMHJEHJCNNGODCHNMJUEFRJFRMJK̂abEFFCIJKNRMD̂IMJCLLOGhMDJadJFRMJkONREFMNFJGO\JEHJFRMJCaKMHNMJGQJCHJCLLOGhMDJK̂abEFFCIJ
KNRMD̂IM\JUEFRJOMCKGHCaIMJLOGbLFHMKKJUREIMJCIIGUEHPJK̂QQENEMHFJFEbMJEHJFRMJkONREFMNFmKJLOGQMKKEGHCIJĝDPbMHFJFGJ
LMObEFJCDMôCFMJOMhEMUYJvLGHJFRMJkONREFMNFmKJNGbLIMFMDJOMhEMU\JFRMJkONREFMNFJKRCIIJFOCHKbEFJEFKJK̂abEFFCIJOMhEMUJFGJ
FRMJeGHKFÔNFEGHJfCHCPMOY|MhEMUJGQJFRMJeGHFOCNFGOmKJK̂abEFFCIKJadJFRMJkONREFMNFJEKJHGFJNGHD̂NFMDJQGOJFRMJL̂OLGKMJGQJ
DMFMObEHEHPJFRMJCNN̂OCNdJCHDJNGbLIMFMHMKKJGQJGFRMOJDMFCEIKJK̂NRJCKJDEbMHKEGHKJCHDJôCHFEFEMK\JGOJQGOJK̂aKFCHFECFEHPJ
EHKFÔNFEGHKJQGOJEHKFCIICFEGHJGOJLMOQGObCHNMJGQJMôELbMHFJGOJKdKFMbK\JCIIJGQJURENRJOMbCEHJFRMJOMKLGHKEaEIEFdJGQJFRMJ
eGHFOCNFGOJCKJOMôEOMDJadJFRMJeGHFOCNFJxGN̂bMHFKYJcRMJkONREFMNFmKJOMhEMUJGQJFRMJeGHFOCNFGOmKJK̂abEFFCIKJKRCIIJHGFJ
OMIEMhMJFRMJeGHFOCNFGOJGQJFRMJGaIEPCFEGHKĴHDMOJVMNFEGHKJXYX\JXY]JCHDJXYW[YJcRMJkONREFMNFmKJOMhEMUJKRCIIJHGFJNGHKFEF̂FMJ
CLLOGhCIJGQJKCQMFdJLOMNĈFEGHKJGO\ĴHIMKKJGFRMOUEKMJKLMNEQENCIIdJKFCFMDJadJFRMJkONREFMNF\JGQJCHdJNGHKFÔNFEGHJbMCHK\J
bMFRGDK\JFMNRHEôMK\JKMôMHNMKJGOJLOGNMD̂OMKYJcRMJkONREFMNFmKJCLLOGhCIJGQJCJKLMNEQENJEFMbJKRCIIJHGFJEHDENCFMJCLLOGhCIJ
GQJCHJCKKMbaIdJGQJURENRJFRMJEFMbJEKJCJNGbLGHMHFY

pqrstsyysy}cRMJkONREFMNFmKJOMhEMUJGQJeGHFOCNFGOmKJK̂abEFFCIKJKRCIIJaMJIEbEFMDJFGJCHJEHEFECIJK̂abEFFCIJCHDJGHMJ~W�J
OMK̂abEFFCIYJ�QJFRMJkONREFMNFJEKJOMôEOMDJFGJOMhEMUJCDDEFEGHCIJK̂abEFFCIKJaMNĈKMJFRMJEHEFECIJK̂abEFFCIJCHDJOMK̂abEFFCIJ
QCEIMDJFGJNGHQGObJFGJFRMJEHQGObCFEGHJPEhMHJCHDJFRMJDMKEPHJNGHNMLFJMnLOMKKMDJEHJFRMJeGHFOCNFJxGN̂bMHFK\JFRMJCbĜHFJGQJ
NGbLMHKCFEGHJLCEDJFGJFRMJkONREFMNFJadJFRMJ̀UHMOJQGOJCDDEFEGHCIJKMOhENMKJKRCIIJaMJDMD̂NFMDJQOGbJFRMJLCdbMHFKJFGJFRMJ
eGHFOCNFGOY

pqrstsyyst}cRMJOMhEMUJUEIIJHGFJaMJNGHKEDMOMDJNGbLIMFMĴHFEIJCHJ�kec�̀��JKFCbLJGOJGFRMOJUOEFFMHJHGFENMJFGJFRCFJMQQMNFJ
RCKJaMMHJOMNMEhMDJadJFRMJeGHFOCNFGOY
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DEFGHGIHJKLMNLOJPQJRSLJTPURVWXRPVYZJZ[\]NRRŴZJ\_JRSLJTPUZRV[XRNPUJ̀WUWaLVJWUbJcVXSNRLXRJNZJUPRJXPUb[XRLbJQPVJRSLJ
d[VdPZLJPQJbLRLV]NUNUaJRSLJWXX[VWX_JWUbJXP]d̂LRLULZZJPQJPRSLVJbLRWN̂ZJZ[XSJWZJbN]LUZNPUZJWUbJe[WURNRNLZfJPVJQPVJ
Z[\ZRWURNWRNUaJNUZRV[XRNPUZJQPVJNUZRŴ̂WRNPUJPVJdLVQPV]WUXLJPQJLe[Nd]LURJPVJZ_ZRL]ZfJŴ̂JPQJOSNXSJVL]WNUJRSLJ
VLZdPUZN\N̂NR_JPQJRSLJTPURVWXRPVJWZJVLe[NVLbJ\_JRSLJTPURVWXRJgPX[]LURZhJiSLJTPUZRV[XRNPUJ̀WUWaLVJWUbJcVXSNRLXRYZJ
VLMNLOJPQJRSLJTPURVWXRPVYZJZ[\]NRRŴZJZSŴ̂JUPRJVL̂NLMLJRSLJTPURVWXRPVJPQJRSLJP\̂NaWRNPUZJ[UbLVJjLXRNPUZJkhkfJkhlfJ
WUbJkhmnhJiSLJTPUZRV[XRNPUJ̀WUWaLVJWUbJcVXSNRLXRYZJVLMNLOJZSŴ̂JUPRJXPUZRNR[RLJWddVPMŴJPQJZWQLR_JdVLXW[RNPUZJPVJPQJ
WU_JXPUZRV[XRNPUJ]LWUZfJ]LRSPbZfJRLXSUNe[LZfJZLe[LUXLZfJPVJdVPXLb[VLZhJiSLJcVXSNRLXRYZJWddVPMŴJPQJWJZdLXNQNXJNRL]J
ZSŴ̂JUPRJNUbNXWRLJWddVPMŴJPQJWUJWZZL]\̂_JPQJOSNXSJRSLJNRL]JNZJWJXP]dPULURhiSLJTPUZRV[XRNPUJ̀WUWaLVJON̂̂JdVLdWVLJ
TSWUaLJoVbLVZJWUbJTPUZRV[XRNPUJTSWUaLJgNVLXRNMLZh

DEFGHGIpJiSLJTPUZRV[XRNPUJ̀WUWaLVJON̂̂JdVLdWVLJTSWUaLJoVbLVZJWUbJTPUZRV[XRNPUJTSWUaLJgNVLXRNMLZhWUbJRSLJ
cVXSNRLXRJON̂̂JRWqLJWddVPdVNWRLJWXRNPUJPUJTSWUaLJoVbLVZJPVJTPUZRV[XRNPUJTSWUaLJgNVLXRNMLZJNUJWXXPVbWUXLJONRSJcVRNX̂LJ
rJWUbJRSLJcVXSNRLXRJON̂̂JSWMLJW[RSPVNR_JRPJPVbLVJ]NUPVJXSWUaLZJNUJRSLJsPVqJWZJdVPMNbLbJNUJjLXRNPUJrhthJiSLJcVXSNRLXRfJ
NUJXPUZ[̂RWRNPUJONRSJRSLJTPUZRV[XRNPUJ̀WUWaLVfJON̂̂JNUMLZRNaWRLJWUbJ]WqLJbLRLV]NUWRNPUZJWUbJVLXP]]LUbWRNPUZJ
VLaWVbNUaJXPUXLŴLbJWUbJ[UqUPOUJXPUbNRNPUZJWZJdVPMNbLbJNUJjLXRNPUJkhrhth

DEFGHGIFJiSLJTPUZRV[XRNPUJ̀WUWaLVJWUbJRSLJcVXSNRLXRJON̂̂JRWqLJWddVPdVNWRLJWXRNPUJPUJTSWUaLJoVbLVZJPVJTPUZRV[XRNPUJ
TSWUaLJgNVLXRNMLZJNUJWXXPVbWUXLJONRSJcVRNX̂LJrfJWUbJRSLJcVXSNRLXRJON̂̂JSWMLJW[RSPVNR_JRPJPVbLVJ]NUPVJXSWUaLZJNUJRSLJ
sPVqJWZJdVPMNbLbJNUJjLXRNPUJrhthJiSLJcVXSNRLXRfJNUJXPUZ[̂RWRNPUJONRSJRSLJTPUZRV[XRNPUJ̀WUWaLVfJON̂̂JNUMLZRNaWRLJWUbJ
]WqLJbLRLV]NUWRNPUZJWUbJVLXP]]LUbWRNPUZJVLaWVbNUaJXPUXLŴLbJWUbJ[UqUPOUJXPUbNRNPUZJWZJdVPMNbLbJNUJjLXRNPUJ
khrhthuRN̂NvNUaJRSLJbPX[]LURZJdVPMNbLbJ\_JRSLJTPURVWXRPVfJRSLJTPUZRV[XRNPUJ̀WUWaLVJON̂̂J]WNURWNUJWRJRSLJZNRLJQPVJRSLJ
oOULVJPULJXPd_JPQJŴ̂JTPURVWXRJgPX[]LURZfJWddVPMLbJjSPdJgVWONUaZfJwVPb[XRJgWRWfJjW]d̂LZJWUbJZN]N̂WVJVLe[NVLbJ
Z[\]NRRŴZfJNUJaPPbJPVbLVJWUbJ]WVqLbJX[VVLUR̂_JRPJVLXPVbJŴ̂JXSWUaLZJWUbJZL̂LXRNPUZJ]WbLJb[VNUaJXPUZRV[XRNPUhJiSLZLJ
ON̂̂J\LJWMWN̂W\̂LJRPJRSLJcVXSNRLXRJWUbJRSLJTPURVWXRPVfJWUbJON̂̂J\LJbL̂NMLVLbJRPJRSLJoOULVJ[dPUJXP]d̂LRNPUJPQJRSLJ
wVPxLXRh

DEFGHGIyJuRN̂NvNUaJRSLJbPX[]LURZJdVPMNbLbJ\_JRSLJTPURVWXRPVfJRSLJTPUZRV[XRNPUJ̀WUWaLVJON̂̂J]WNURWNUJWRJRSLJZNRLJQPVJRSLJ
oOULVJPULJXPd_JPQJŴ̂JTPURVWXRJgPX[]LURZfJWddVPMLbJjSPdJgVWONUaZfJwVPb[XRJgWRWfJjW]d̂LZfJWUbJZN]N̂WVJVLe[NVLbJ
Z[\]NRRŴZfJNUJaPPbJPVbLVJWUbJ]WVqLbJX[VVLUR̂_JRPJVLXPVbJŴ̂JXSWUaLZJWUbJZL̂LXRNPUZJ]WbLJb[VNUaJXPUZRV[XRNPUhJiSLZLJ
ON̂̂J\LJWMWN̂W\̂LJRPJRSLJcVXSNRLXRJWUbJRSLJTPURVWXRPVfJWUbJON̂̂J\LJbL̂NMLVLbJRPJRSLJoOULVJ[dPUJXP]d̂LRNPUJPQJRSLJ
wVPxLXRhiSLJTPUZRV[XRNPUJ̀WUWaLVJON̂̂JWZZNZRJRSLJcVXSNRLXRJNUJXPUb[XRNUaJNUZdLXRNPUZJRPJbLRLV]NULJRSLJbWRLZJPQJ
j[\ZRWURNŴJTP]d̂LRNPUJWUbJRSLJbWRLJPQJQNUŴJXP]d̂LRNPUzJNZZ[LJTLVRNQNXWRLZJPQJj[\ZRWURNŴJTP]d̂LRNPUJNUJXPUx[UXRNPUJ
ONRSJRSLJcVXSNRLXRJd[VZ[WURJRPJjLXRNPUJ{h|zJWUbJVLXLNMLJWUbJQPVOWVbJRPJRSLJoOULVJOVNRRLUJOWVVWURNLZJWUbJVL̂WRLbJ
bPX[]LURZJVLe[NVLbJ\_JRSLJTPURVWXRJWUbJWZZL]\̂LbJ\_JRSLJTPURVWXRPVJd[VZ[WURJRPJjLXRNPUJ{hm}hJiSLJTPUZRV[XRNPUJ
`WUWaLVJON̂̂JQPVOWVbJRPJRSLJcVXSNRLXRJWJQNUŴJcdd̂NXWRNPUJWUbJTLVRNQNXWRLJQPVJwW_]LURJPVJQNUŴJwVPxLXRJcdd̂NXWRNPUJWUbJ
wVPxLXRJTLVRNQNXWRLJQPVJwW_]LURJ[dPUJRSLJTPURVWXRPVYZJXP]d̂NWUXLJONRSJRSLJVLe[NVL]LURZJPQJRSLJTPURVWXRJgPX[]LURZh

DEFGHGI~JiSLJTPUZRV[XRNPUJ̀WUWaLVJON̂̂JWZZNZRJRSLJcVXSNRLXRJNUJXPUb[XRNUaJNUZdLXRNPUZJRPJbLRLV]NULJRSLJbWRLJPVJbWRLZJPQJ
j[\ZRWURNŴJTP]d̂LRNPUJWUbJRSLJbWRLJPQJQNUŴJXP]d̂LRNPUzJNZZ[LJTLVRNQNXWRLZJPQJj[\ZRWURNŴJTP]d̂LRNPUJNUJXPUx[UXRNPUJ
ONRSJRSLJcVXSNRLXRJd[VZ[WURJRPJjLXRNPUJ{h|zJWUbJVLXLNMLJWUbJQPVOWVbJRPJRSLJoOULVJOVNRRLUJOWVVWURNLZJWUbJVL̂WRLbJ
bPX[]LURZJVLe[NVLbJ\_JRSLJTPURVWXRJWUbJWZZL]\̂LbJ\_JRSLJTPURVWXRPVJd[VZ[WURJRPJjLXRNPUJ{hm}hJiSLJTPUZRV[XRNPUJ
`WUWaLVJON̂̂JQPVOWVbJRPJRSLJcVXSNRLXRJWJQNUŴJcdd̂NXWRNPUJWUbJTLVRNQNXWRLJQPVJwW_]LURJPVJQNUŴJwVPxLXRJcdd̂NXWRNPUJWUbJ
wVPxLXRJTLVRNQNXWRLJQPVJwW_]LURJ[dPUJRSLJTPURVWXRPVYZJXP]d̂NWUXLJONRSJRSLJVLe[NVL]LURZJPQJ�QJRSLJoOULVJWUbJcVXSNRLXRJ
WaVLLfJRSLJcVXSNRLXRJON̂̂JdVPMNbLJPULJPVJ]PVLJdVPxLXRJVLdVLZLURWRNMLZJRPJWZZNZRJNUJXWVV_NUaJP[RJRSLJcVXSNRLXRYZJ
VLZdPUZN\N̂NRNLZJWRJRSLJZNRLhJiSLJb[RNLZfJVLZdPUZN\N̂NRNLZJWUbĴN]NRWRNPUZJPQJW[RSPVNR_JPQJZ[XSJdVPxLXRJVLdVLZLURWRNMLZJZSŴ̂J
\LJWZJZLRJQPVRSJNUJWUJL�SN\NRJRPJ\LJNUXPVdPVWRLbJNUJRSLJTPURVWXRJgPX[]LURZh

DEFGHGI�J�QJRSLJoOULVJWUbJcVXSNRLXRJWaVLLfJRSLJcVXSNRLXRJON̂̂JdVPMNbLJPULJPVJ]PVLJwVPxLXRJVLdVLZLURWRNMLZJRPJWZZNZRJNUJ
XWVV_NUaJP[RJRSLJcVXSNRLXRYZJVLZdPUZN\N̂NRNLZJWRJRSLJZNRLhJiSLJoOULVJZSŴ̂JUPRNQ_JRSLJTPUZRV[XRNPUJ̀WUWaLVJPQJWU_J
XSWUaLJNUJRSLJb[RNLZfJVLZdPUZN\N̂NRNLZJWUbĴN]NRWRNPUZJPQJW[RSPVNR_JPQJRSLJwVPxLXRJVLdVLZLURWRNMLZhiSLJcVXSNRLXRJON̂̂J
NURLVdVLRJWUbJbLXNbLJ]WRRLVZJXPUXLVUNUaJdLVQPV]WUXLJ[UbLVfJWUbJVLe[NVL]LURZJPQJRSLJTPURVWXRJgPX[]LURZJPUJOVNRRLUJ
VLe[LZRJPQJRSLJTPUZRV[XRNPUJ̀WUWaLVfJoOULVJPVJTPURVWXRPVJRSVP[aSJRSLJTPUZRV[XRNPUJ̀WUWaLVhJiSLJcVXSNRLXRYZJ
VLZdPUZLJRPJZ[XSJVLe[LZRZJON̂̂J\LJ]WbLJNUJOVNRNUaJONRSNUJWU_JRN]LĴN]NRZJWaVLLbJ[dPUJPVJPRSLVONZLJONRSJVLWZPUW\̂LJ
dVP]dRULZZhJ
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BC

DEFGHGIJKLMNKOPQMRSNQSKTRUUKRVSNPWPNSKXVYKYNQRYNKZXSSNP[KQ\VQNPVRV]KWNP̂\PZXVQNK_VYNP̀KXVYKPNa_RPNZNVS[K\̂̀KSMNK
b\VSPXQSKc\Q_ZNVS[K\VKTPRSSNVKPNa_N[SK\̂KSMNKb\V[SP_QSR\VKdXVX]NP̀KeTVNP̀K\PKb\VSPXQS\PKSMP\_]MKSMNKb\V[SP_QSR\VK
dXVX]NPfKLMNKOPQMRSNQSg[KPN[W\V[NKS\K[_QMKPNa_N[S[KTRUUKhNKZXYNKRVKTPRSRV]KTRSMRVKXViKSRZNKURZRS[KX]PNNYK_W\VK\PK
\SMNPTR[NKTRSMKPNX[\VXhUNKWP\ZWSVN[[fKjVSNPWPNSXSR\V[KXVYKYNQR[R\V[K\̂KSMNKOPQMRSNQSKTRUUKhNKQ\V[R[SNVSKTRSMKSMNKRVSNVSK
\̂KXVYKPNX[\VXhUiKRV̂NPXhUNK̂P\ZKSMNKb\VSPXQSKc\Q_ZNVS[KXVYKTRUUKhNKRVKTPRSRV]K\PKRVKSMNK̂\PZK\̂KYPXTRV][fK

DEFGHGIJGIKĵKk\PlKR[KYN[QPRhNYK\PKRVYRQXSNYKRVKXKZXVVNPKTMRQMKZXlN[KRSKRZW\[[RhUNKS\KQXPPiK\_SKSMNKPNa_RPNZNVS[K\̂KSMNK
b\VSPXQSKc\Q_ZNVS[̀K\PK[M\_UYKYR[QPNWXVQRN[KXWWNXPKXZ\V]KSMNKb\VSPXQSKc\Q_ZNVS[̀KSMNKb\VSPXQS\PK[MXUUKPNa_N[SK
RVSNPWPNSXSR\VKhN̂\PNKWP\QNNYRV]KTRSMKSMNKk\PlfKĵKSMNKb\VSPXQS\PK̂XRU[KS\KZXlNK[_QMKXKPNa_N[S̀KV\KNmQ_[NKTRUUKhNK
NVSNPSXRVNYK̂\PK̂XRU_PNKS\KQXPPiK\_SKSMNKk\PlK\̂KSMNKb\VSPXQSKc\Q_ZNVS[fKnM\_UYKXKQ\V̂URQSK\QQ_PKRVK\PKhNSTNNVK
b\VSPXQSKc\Q_ZNVS[̀KSMNKb\VSPXQS\PKR[KYNNZNYKS\KMXoNKRVQU_YNYKRVKSMNKb\VSPXQSKn_ZKSMNKZ\PNKNmWNV[RoNKZXVVNPK\̂K
Y\RV]KSMNKk\Plf

DEFGHGIpKjVSNPWPNSXSR\V[KXVYKYNQR[R\V[K\̂KSMNKOPQMRSNQSKTRUUKhNKQ\V[R[SNVSKTRSMKSMNKRVSNVSK\̂̀KXVYKPNX[\VXhUiKRV̂NPXhUNK
P̂\Z̀KSMNKb\VSPXQSKc\Q_ZNVS[KXVYKTRUUKhNKRVKTPRSRV]K\PKRVKSMNK̂\PZK\̂KYPXTRV][fKkMNVKZXlRV]K[_QMKRVSNPWPNSXSR\V[K
XVYKYNQR[R\V[̀KSMNKOPQMRSNQSKTRUUKNVYNXo\PKS\K[NQ_PNK̂XRSM̂_UKWNP̂\PZXVQNKhiKh\SMKeTVNPKXVYKb\VSPXQS\P̀KTRUUKV\SK[M\TK
WXPSRXURSiKS\KNRSMNP̀KXVYKTRUUKV\SKhNKURXhUNK̂\PKPN[_US[K\̂KRVSNPWPNSXSR\V[K\PKYNQR[R\V[K[\KPNVYNPNYKRVK]\\YK̂XRSMfLMNK
OPQMRSNQSg[KYNQR[R\V[̀KX̂SNPKQ\V[_USXSR\VKTRSMKSMNKeTVNP̀K\VKZXSSNP[KPNUXSRV]KS\KXN[SMNSRQKN̂̂NQSKTRUUKhNK̂RVXUKR̂K
Q\V[R[SNVSKTRSMKSMNKRVSNVSKNmWPN[[NYKRVKSMNKb\VSPXQSKc\Q_ZNVS[f

DEFGHGHqKLMNKOPQMRSNQSg[KYNQR[R\V[K\VKZXSSNP[KPNUXSRV]KS\KXN[SMNSRQKN̂̂NQSKTRUUKhNK̂RVXUKR̂KQ\V[R[SNVSKTRSMKSMNKRVSNVSK
NmWPN[[NYKRVKSMNKb\VSPXQSKc\Q_ZNVS[fb\V[SP_QSR\VKdXVX]NPKTRUUKPNQNRoNKXVYKPNoRNTKPNa_N[S[K̂\PKRV̂\PZXSR\VK̂P\ZKSMNK
b\VSPXQS\P̀KXVYK̂\PTXPYKNXQMKPNa_N[SK̂\PKRV̂\PZXSR\VKS\KSMNKOPQMRSNQS̀KTRSMKSMNKb\V[SP_QSR\VKdXVX]NPg[K
PNQ\ZZNVYXSR\VfKLMNKOPQMRSNQSKTRUUKPNoRNTKXVYKPN[W\VYKRVKTPRSRV]KS\KSMNKb\V[SP_QSR\VKdXVX]NPKS\KPNa_N[S[K̂\PK
RV̂\PZXSR\VKXh\_SKSMNKb\VSPXQSKc\Q_ZNVS[fKLMNKb\V[SP_QSR\VKdXVX]NPg[KPNQ\ZZNVYXSR\VKXVYKSMNKOPQMRSNQSg[K
PN[W\V[NKS\KNXQMKPNa_N[SKTRUUKhNKZXYNKRVKTPRSRV]KTRSMRVKXViKSRZNKURZRS[KX]PNNYK_W\VK\PK\SMNPTR[NKTRSMKPNX[\VXhUNK
WP\ZWSVN[[fKĵKXWWP\WPRXSǸKSMNKOPQMRSNQSKTRUUKWPNWXPNKXVYKR[[_NK[_WWUNZNVSXUKcPXTRV][KXVYKnWNQR̂RQXSR\V[KRVKPN[W\V[NK
S\KSMNKPNa_N[S[K̂\PKRV̂\PZXSR\Vf

DEFGHGHIKLMNKb\V[SP_QSR\VKdXVX]NPKTRUUKPNQNRoNKXVYKPNoRNTKPNa_N[S[K̂\PKRV̂\PZXSR\VK̂P\ZKSMNKb\VSPXQS\P̀KXVYK̂\PTXPYK
NXQMKPNa_N[SK̂\PKRV̂\PZXSR\VKS\KSMNKOPQMRSNQS̀KTRSMKSMNKb\V[SP_QSR\VKdXVX]NPg[KPNQ\ZZNVYXSR\VfKLMNKOPQMRSNQSKTRUUK
PNoRNTKXVYKPN[W\VYKRVKTPRSRV]̀KSMP\_]MKSMNKb\V[SP_QSR\VKdXVX]NP̀KS\KPNa_N[S[K̂\PKRV̂\PZXSR\VKXh\_SKSMNKb\VSPXQSK
c\Q_ZNVS[fKLMNKb\V[SP_QSR\VKdXVX]NPg[KPNQ\ZZNVYXSR\VKXVYKSMNKOPQMRSNQSg[KPN[W\V[NKS\KNXQMKPNa_N[SKTRUUKhNKZXYNK
RVKTPRSRV]KTRSMRVKXViKSRZNKURZRS[KX]PNNYK_W\VK\PK\SMNPTR[NKTRSMKPNX[\VXhUNKWP\ZWSVN[[fKĵKXWWP\WPRXSǸKSMNKOPQMRSNQSK
TRUUKWPNWXPNKXVYKR[[_NK[_WWUNZNVSXUKcPXTRV][KXVYKnWNQR̂RQXSR\V[KRVKPN[W\V[NKS\KSMNKPNa_N[S[K̂\PKRV̂\PZXSR\Vf

rstuEvw

DExGHGIKyVUN[[K\SMNPTR[NK[SXSNYKRVKSMNKb\VSPXQSKc\Q_ZNVS[̀KSMNKb\VSPXQS\P̀KX[K[\\VKX[KWPXQSRQXhUNKc\Q_ZNVS[K\PKSMNK
hRYYRV]KPNa_RPNZNVS[̀KSMNKb\VSPXQS\P̀KTRSMRVKSNVKz{|}KYXi[KX̂SNPKXTXPYK\̂KSMNKb\VSPXQS̀K[MXUUKV\SR̂iKSMNKb\V[SP_QSR\VK
dXVX]NP̀K̂_PVR[MKRVKTPRSRV]KS\KSMNKb\V[SP_QSR\VKdXVX]NPK̂\PKPNoRNTKhiKSMNKeTVNP̀Kb\V[SP_QSR\VKdXVX]NPKXVYK
OPQMRSNQS̀K\̂KSMNKWNP[\V[K\PKNVSRSRN[KWP\W\[NYK̂\PKNXQMKWPRVQRWXUKW\PSR\VK\̂KSMNKk\Pl̀KRVQU_YRV]KOPQMRSNQSKSMNKVXZN[K\̂K
WNP[\V[K\PKNVSRSRN[KzRVQU_YRV]KSM\[NKTM\KXPNKS\K̂_PVR[MKZXSNPRXU[K\PKNa_RWZNVSK̂XhPRQXSNYKS\KXK[WNQRXUKYN[R]VfKkRSMRVK{~K
YXi[K\̂KPNQNRWSK\̂KSMNKRV̂\PZXSR\V̀KSMNKb\V[SP_QSR\VKdXVX]NPKZXiKV\SR̂iKSMNKb\VSPXQS\PKYN[R]V}KWP\W\[NYK̂\PKNXQMK
WPRVQRWXUKW\PSR\VK\̂KSMNKk\PlfKLMNKb\V[SP_QSR\VKdXVX]NPKZXiKPNWUiKTRSMRVK{~KYXi[KS\KSMNKb\VSPXQS\PKRVKTPRSRV]K[SXSRV]K
z{}KTMNSMNPKSMNKeTVNP̀KSMNKb\V[SP_QSR\VKdXVX]NPK\PKSMNKOPQMRSNQSKz{}KMX[KPNX[\VXhUNK\h�NQSR\VKS\KXViK[_QMKWP\W\[NYK
WNP[\VK\PKNVSRSiK\P̀Kz�}KSMXSKSMNKb\V[SP_QSR\VKdXVX]NP̀KOPQMRSNQSK\PKeTVNPKPNa_RPN[KXYYRSR\VXUKSRZNK̂\PKPNoRNTfK�XRU_PNK
\̂KSMNKb\V[SP_QSR\VKdXVX]NP�S\KWP\oRYNKV\SRQNKdXVX]NP̀KeTVNP̀K\PKOPQMRSNQSKS\KPNWUiKTRSMRVKSMNK{~�YXiKWNPR\YK[MXUUK
Q\V[SRS_SNKV\SRQNK\̂KV\KPNX[\VXhUNK\h�NQSR\Vf

DExGHGIGI�jVKV\KQX[NK[MXUUKWXiZNVS[KhNKZXYNK\VKSMNKb\VSPXQSK_VSRUKXKQ\ZWUNSNKUR[SK\̂Kn_hQ\VSPXQS\P[KMX[KhNNVK[_hZRSSNYK
hiKSMNKb\VSPXQS\PKS\KSMNKb\V[SP_QSR\VKdXVX]NPK̂\PKPNoRNTKhiKSMNKeTVNP̀Kb\V[SP_QSR\VKdXVX]NP̀KXVYKOPQMRSNQSfKn_QMK
UR[SK[MXUUKV\SKhNKQ\V[RYNPNYKQ\ZWUNSNKR̂KSMNKeTVNP̀Kb\V[SP_QSR\VKdXVX]NPK\PKOPQMRSNQSKMX[KXViKPNX[\VXhUNK\h�NQSR\VKS\K
XViKVXZNKUR[SNYKSMNPN\VfKn_QMKUR[SK[MXUUKhNK[_hZRSSNYKXVYKPN[_hZRSSNYKR̂KVNQN[[XPiK_VSRUKRSKR[KQ\V[RYNPNYKQ\ZWUNSNf
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DEFGHGIGHJKLMNOPQRSNQORTUVWXXUPOQUMYUSNNYZQSMXYULPXYTT[UV\YPURY]LYTQŶUM_UQ\YÙVPYR[UaRN\WQYNQUORUbOPTQRLNQWOPU
cSPSdYR[UYeŴYPNYUWTUfLRPWT\ŶUM_UQ\YUbOPQRSNQORUQ\SQUQ\YUZROZOTŶUKLMNOPQRSNQORU\STUTSQWTfSNQORWX_UNOgZXYQŶUTWgWXSRU
TLMNOPQRSNQTUSTUNOPQYgZXSQŶULP̂YRUQ\WTUbOPQRSNQ[USP̂U\STUQ\YUPYNYTTSR_UYhZYRWYPNY[UZYRTOPPYX[UY]LWZgYPQ[UZXSPQUSP̂U
fWPSPNWSXUSMWXWQ_UQOUNOgZXYQYUQ\YUZROZOTŶUTLMNOPQRSNQUWPUSNNOR̂SPNYUVWQ\UQ\YUWPQYPQUOfUQ\YUbOPQRSNQUiONLgYPQTUSP̂UQ\YU
jROkYNQUKN\ŶLXYlUaTUeYRWfWNSQWOPUOfUfWPSPNWSXUSMWXWQ_[UQ\YÙVPYRURYTYReYTUQ\YURWd\QUQOURY]LYTQUSP̂URYNYWeYULZUQOUfWeYUmnoU
_YSRTUOfUfWPSPNWSXUTQSQYgYPQT[UMSPpURYfYRYPNYT[UMOP̂qWPTLRSPNYUNOgZSP_URYfYRYPNYTUSP̂USXXUOQ\YRUWPfORgSQWOPURY]LWRŶU
QOUSTTYTTUfWPSPNWSXUSMWXWQ_l

r

DEFGHGsUtfUQ\YÙVPYR[UbOPTQRLNQWOPUcSPSdYRUORUaRN\WQYNQU\STURYSTOPSMXYUOMkYNQWOPUQOUSUZYRTOPUORUYPQWQ_UZROZOTŶUM_UQ\YU
bOPQRSNQOR[UQ\YUbOPQRSNQORUT\SXXUZROZOTYUSPOQ\YRUQOUV\OgUQ\YÙVPYR[UbOPTQRLNQWOPUcSPSdYRUORUaRN\WQYNQU\STUPOU
RYSTOPSMXYUOMkYNQWOPlUtfUQ\YUZROZOTŶUMLQURYkYNQŶUKLMNOPQRSNQORUVSTURYSTOPSMX_UNSZSMXYUOfUZYRfORgWPdUQ\YUuORp[UQ\YU
bOPQRSNQUKLgUSP̂UbOPQRSNQUvWgYUT\SXXUMYUWPNRYSTŶUORÛYNRYSTŶUM_UQ\YÛWffYRYPNY[UWfUSP_[UONNSTWOPŶUM_UTLN\UN\SPdY[U
SP̂USPUSZZROZRWSQYUb\SPdYÙR̂YRUT\SXXUMYUWTTLŶUMYfORYUNOggYPNYgYPQUOfUQ\YUTLMTQWQLQYUKLMNOPQRSNQORwTUuORplU
xOVYeYR[UPOUWPNRYSTYUWPUQ\YUbOPQRSNQUKLgUORUbOPQRSNQUvWgYUT\SXXUMYUSXXOVŶUfORUTLN\UN\SPdYULPXYTTUQ\YUbOPQRSNQORU
\STUSNQŶUZROgZQX_USP̂URYTZOPTWeYX_UWPUTLMgWQQWPdUPSgYTUSTURY]LWRŶlSP̂UaRN\WQYNQU\SeYUPOUOMkYNQWOPl

r

DEFGHGFUv\YUcSWPQYPSPNYUOfUQ\YUjROkYNQUKN\ŶLXYUWTUNRWQWNSXlUv\YUbOPQRSNQORUT\SXXUSVSR̂UTLMNOPQRSNQTUQOUYPQWQWYTUNSZSMXYU
OfUZYRfORgWPdUWPUSUgSPPYRUQ\SQUVWXXUgSWPQSWPUQ\YUjROkYNQUKN\ŶLXYUSP̂URY]LWRYUWQTUTLMNOPQRSNQORTUQOUNOgZXYQYUQ\YWRU
VORpUWPUSNNOR̂SPNYUVWQ\UQ\YUjROkYNQUKN\ŶLXYl

DEFGHGyEzZOPUVRWQQYPURY]LYTQUfROgUORUOPUMY\SXfUOfUQ\YÙVPYR[UQ\YUbOPQRSNQORUT\SXXUZROeŴYUQOUQ\YÙVPYRUYhYNLQŶ[U
LPRŶSNQŶUNOZWYTUOfUSXXUTLMNOPQRSNQT[UZLRN\STYUOR̂YRTUORUOQ\YRUSdRYYgYPQTURYXSQWPdUQOUQ\YUuORpl

{_USZZROZRWSQYUVRWQQYPUSdRYYgYPQ[UQ\YUbOPQRSNQORUT\SXXURY]LWRYUYSN\UKLMNOPQRSNQOR[UQOUQ\YUYhQYPQUOfUQ\YUuORpUQOUMYU
ZYRfORgŶUM_UQ\YUKLMNOPQRSNQOR[UQOUMYUMOLP̂UQOUQ\YUbOPQRSNQORUM_UQYRgTUOfUQ\YUbOPQRSNQUiONLgYPQT[USP̂UQOUSTTLgYU
QOVSR̂UQ\YUbOPQRSNQORUSXXUQ\YUOMXWdSQWOPTUSP̂URYTZOPTWMWXWQWYT[UWPNXL̂WPdUQ\YURYTZOPTWMWXWQ_UfORUTSfYQ_UOfUQ\YU
KLMNOPQRSNQORwTUuORp[UQ\SQUQ\YUbOPQRSNQOR[UM_UQ\YTYUbOPQRSNQUiONLgYPQT[USTTLgYTUQOVSR̂UQ\YÙVPYR[UbOPTQRLNQWOPU
cSPSdYRUSP̂UaRN\WQYNQlU|SN\UTLMNOPQRSNQUSdRYYgYPQUT\SXXUZRYTYReYUSP̂UZROQYNQUQ\YURWd\QTUOfUQ\YÙVPYR[UbOPTQRLNQWOPU
cSPSdYRUSP̂UaRN\WQYNQULP̂YRUQ\YUbOPQRSNQUiONLgYPQTUVWQ\URYTZYNQUQOUQ\YUuORpUQOUMYUZYRfORgŶUM_UQ\YUKLMNOPQRSNQORU
TOUQ\SQUTLMNOPQRSNQWPdUQ\YRYOfUVWXXUPOQUZRYkL̂WNYUTLN\URWd\QT[USP̂UT\SXXUSXXOVUQOUQ\YUKLMNOPQRSNQOR[ULPXYTTUTZYNWfWNSXX_U
ZROeŴŶUOQ\YRVWTYUWPUQ\YUTLMNOPQRSNQUSdRYYgYPQ[UQ\YUMYPYfWQUOfUSXXURWd\QT[URYgŶWYT[USP̂URŶRYTTUSdSWPTQUQ\YUbOPQRSNQORU
Q\SQUQ\YUbOPQRSNQOR[UM_UQ\YUbOPQRSNQUiONLgYPQT[U\STUSdSWPTQUQ\YÙVPYRlUu\YRYUSZZROZRWSQY[UQ\YUbOPQRSNQORUT\SXXU
RY]LWRYUYSN\UKLMNOPQRSNQORUQOUYPQYRUWPQOUTWgWXSRUSdRYYgYPQTUVWQ\UKLM}TLMNOPQRSNQORTlUv\YUbOPQRSNQORUT\SXXUgSpYU
SeSWXSMXYUQOUYSN\UZROZOTŶUKLMNOPQRSNQOR[UZRWORUQOUQ\YUYhYNLQWOPUOfUQ\YUTLMNOPQRSNQUSdRYYgYPQ[UNOZWYTUOfUQ\YUbOPQRSNQU
iONLgYPQTUQOUV\WN\UQ\YUKLMNOPQRSNQORUVWXXUMYUMOLP̂[USP̂[ULZOPUVRWQQYPURY]LYTQUOfUQ\YUKLMNOPQRSNQOR[UŴYPQWf_UQOUQ\YU
KLMNOPQRSNQORUQYRgTUSP̂UNOP̂WQWOPTUOfUQ\YUZROZOTŶUTLMNOPQRSNQUSdRYYgYPQUQ\SQUgS_UMYUSQUeSRWSPNYUVWQ\UQ\YUbOPQRSNQU
iONLgYPQTlUKLMNOPQRSNQORTUVWXXUTWgWXSRX_UgSpYUNOZWYTUOfUSZZXWNSMXYUZORQWOPTUOfUTLN\ÛONLgYPQTUSeSWXSMXYUQOUQ\YWRU
RYTZYNQWeYUZROZOTŶUKLM}TLMNOPQRSNQORTlDEFGsGIU{_USZZROZRWSQYUVRWQQYPUSdRYYgYPQ[UQ\YUbOPQRSNQORUT\SXXURY]LWRYUYSN\U
KLMNOPQRSNQOR[UQOUQ\YUYhQYPQUOfUQ\YUuORpUQOUMYUZYRfORgŶUM_UQ\YUKLMNOPQRSNQOR[UQOUMYUMOLP̂UQOUQ\YUbOPQRSNQORUM_UQYRgTU
OfUQ\YUbOPQRSNQUiONLgYPQT[USP̂UQOUSTTLgYUQOVSR̂UQ\YUbOPQRSNQORUSXXUQ\YUOMXWdSQWOPTUSP̂URYTZOPTWMWXWQWYT[UWPNXL̂WPdU
RYTZOPTWMWXWQ_UfORUTSfYQ_UOfUQ\YUKLMNOPQRSNQORwTUuORp[UV\WN\UQ\YUbOPQRSNQOR[UM_UQ\YTYUiONLgYPQT[USTTLgYTUQOVSR̂UQ\YU
V̀PYR[UbOPTQRLNQWOPUcSPSdYRUSP̂UaRN\WQYNQlU|SN\UTLMNOPQRSNQUSdRYYgYPQUT\SXXUZRYTYReYUSP̂UZROQYNQUQ\YURWd\QTUOfUQ\YU
V̀PYR[UbOPTQRLNQWOPUcSPSdYRUSP̂UaRN\WQYNQULP̂YRUQ\YUbOPQRSNQUiONLgYPQTUVWQ\URYTZYNQUQOUQ\YUuORpUQOUMYUZYRfORgŶU
M_UQ\YUKLMNOPQRSNQORUTOUQ\SQUTLMNOPQRSNQWPdUQ\YRYOfUVWXXUPOQUZRYkL̂WNYUTLN\URWd\QT[USP̂UT\SXXUSXXOVUQOUQ\YUKLMNOPQRSNQOR[U
LPXYTTUTZYNWfWNSXX_UZROeŴŶUOQ\YRVWTYUWPUQ\YUTLMNOPQRSNQUSdRYYgYPQ[UQ\YUMYPYfWQUOfUSXXURWd\QT[URYgŶWYTUSP̂URŶRYTTU
SdSWPTQUQ\YUbOPQRSNQORUQ\SQUQ\YUbOPQRSNQOR[UM_UQ\YUbOPQRSNQUiONLgYPQT[U\STUSdSWPTQUQ\YÙVPYRlUu\YRYUSZZROZRWSQY[UQ\YU
bOPQRSNQORUT\SXXURY]LWRYUYSN\UKLMNOPQRSNQORUQOUYPQYRUWPQOUTWgWXSRUSdRYYgYPQTUVWQ\UKLM}TLMNOPQRSNQORTlUv\YUbOPQRSNQORU
T\SXXUgSpYUSeSWXSMXYUQOUYSN\UZROZOTŶUKLMNOPQRSNQOR[UZRWORUQOUQ\YUYhYNLQWOPUOfUQ\YUTLMNOPQRSNQUSdRYYgYPQ[UNOZWYTUOfUQ\YU
bOPQRSNQUiONLgYPQTUQOUV\WN\UQ\YUKLMNOPQRSNQORUVWXXUMYUMOLP̂[USP̂[ULZOPUVRWQQYPURY]LYTQUOfUQ\YUKLMNOPQRSNQOR[U
ŴYPQWf_UQOUQ\YUKLMNOPQRSNQORUQYRgTUSP̂UNOP̂WQWOPTUOfUQ\YUZROZOTŶUTLMNOPQRSNQUSdRYYgYPQUQ\SQUgS_UMYUSQUeSRWSPNYUVWQ\U
Q\YUbOPQRSNQUiONLgYPQTlUKLMNOPQRSNQORTUVWXXUTWgWXSRX_UgSpYUNOZWYTUOfUSZZXWNSMXYUZORQWOPTUOfUTLN\ÛONLgYPQTU
SeSWXSMXYUQOUQ\YWRURYTZYNQWeYUZROZOTŶUKLM}TLMNOPQRSNQORTlU|SN\UTLMNOPQRSNQUT\SXXUNOPQSWPUZROeWTWOPUfORUYhYNLQWOPUOfU
XWYPUVSWeYRTUWPUfORgUSP̂UTLMTQSPNYUSNNYZQSMXYUQOUQ\YÙVPYRUSTUSUNOP̂WQWOPUOfUZS_gYPQUM_UQ\YUbOPQRSNQORlUv\YU
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BC

DEFGHIJGEHKLMINNKHOPQRHOKOIJMKSQTJEFGHIJGEHKGEKUVWKRFLXOJGKGMOKYHEZOJGKLRGO[KRFJNQ\RF]KINNKHONÔIFGKLQH_IJOLKIF\KZETK
JEF\RGREFL[KTO_EHOKTO]RFFRF]KGMOK̀EHaKIF\KUbWKIJJOXGKEHKJRGOKFOJOLLIHcKJEHHOJGREFLKRFKGMOKYHEZOJGKLRGO[KRFJNQ\RF]K
LQH_IJOLKEHKZETKJEF\RGREFL[KTO_EHOKTO]RFFRF]KGMOK̀EHad

efghihjfkMOKDEFGHIJGEHKLMINNKXHElXGNcKFEGR_cKGMOKmnFOHKIF\KoHJMRGOJGKE_KIFcKlIGOHRINK\O_IQNGLKTcKIFcKSQTJEFGHIJGEHKEHK
nMOGMOHKRGKMILKGOHlRFIGO\KRGLKI]HOOlOFGKnRGMKIFcKE_KRGLKSQTJEFGHIJGEHLK_EHKIFcKHOILEFdK
pqrsfit

hu ILLR]FlOFGKRLKO__OJGR̂OKEFNcKI_GOHKGOHlRFIGREFKE_KGMOKDEFGHIJGKTcKGMOKmnFOHK_EHKJIQLOKXQHLQIFGKGEK
SOJGREFKVvdbKXQHLQIFGKGEKoHGRJNOKVvKIF\KEFNcK_EHKGMELOKLQTJEFGHIJGKI]HOOlOFGLKGMIGKGMOKmnFOHKIJJOXGLK
TcKFEGR_cRF]KGMOKSQTJEFGHIJGEHKIF\KDEFGHIJGEHwKIF\

x

efghyhjKzXEFKLQJMKILLR]FlOFG[KR_KGMOK̀EHaKMILKTOOFKLQLXOF\O\K_EHKlEHOKGMIFK{|K\IcL[K}|K\IcL[KGMHEQ]MKFEK_IQNGKE_KGMOK
SQTJEFGHIJGEH[KGMOKSQTJEFGHIJGEH~LKJElXOFLIGREFKLMINNKTOKOPQRGITNcKI\ZQLGO\K_EHKRFJHOILOLKRFKJELGKHOLQNGRF]K_HElKGMOK
LQLXOFLREFd

efghyhiKzXEFKILLR]FlOFGKGEKGMOKmnFOHKQF\OHKGMRLKSOJGREFK�dv[KGMOKmnFOHKlIcK_QHGMOHKILLR]FKGMOKLQTJEFGHIJGKGEKIK
LQJJOLLEHKDEFGHIJGEHKEHKEGMOHKOFGRGcdK�_KGMOKmnFOHKILLR]FLKGMOKLQTJEFGHIJGKGEKIKLQJJOLLEHKDEFGHIJGEHKEHKEGMOHKOFGRGc[KGMOK
mnFOHKLMINNKFÔOHGMONOLLKHOlIRFKNO]INNcKHOLXEFLRTNOK_EHKINNKE_KGMOKLQJJOLLEHKDEFGHIJGEH~LKETNR]IGREFLKQF\OHKGMOK
LQTJEFGHIJGdK

x

ef�huhuKkMOKmnFOHKHOLOĤOLKGMOKHR]MGKGEKXOH_EHlKJEFLGHQJGREFKEHKEXOHIGREFLKHONIGO\KGEKGMOKYHEZOJGKnRGMKGMOKmnFOH~LKEnFK
_EHJOL[KIF\KnRGMKSOXIHIGOKDEFGHIJGEHLKHOGIRFO\KQF\OHKDEF\RGREFLKE_KGMOKDEFGHIJGKLQTLGIFGRINNcKLRlRNIHKGEKGMELOKE_KGMRLK
DEFGHIJG[KRFJNQ\RF]KGMELOKXHÊRLREFLKE_KGMOKDEF\RGREFLKE_KGMOKDEFGHIJGKnMRJMKRFJNQ\OKXOHLEFLKEHKOFGRGROLKQF\OHKLOXIHIGOK
JEFGHIJGLKFEGKI\lRFRLGOHO\KTcKGMOKDEFLGHQJGREFK�IFI]OH[KIF\KGEKInIH\KEGMOHKJEFGHIJGLKRFKJEFFOJGREFKnRGMKEGMOHK
XEHGREFLKE_KGMOKYHEZOJGKEHKEGMOHKJEFLGHQJGREFKEHKEXOHIGREFLKEFKGMOKLRGOKQF\OHKDEF\RGREFLKE_KGMOKDEFGHIJGKR\OFGRJINKEHK
LQTLGIFGRINNcKLRlRNIHKGEKGMOLOKRFJNQ\RF]KGMELOKXEHGREFLKHONIGO\KGEKRFLQHIFJOKIF\KnIR̂OHKE_KLQTHE]IGREFdK

x

ef�huhy�kMOKDEFGHIJGEHKIJJOXGLKILLR]FlOFGKE_[KIF\KNRITRNRGcK_EH[KINNKXQHJMILOKEH\OHLKIF\KEGMOHKI]HOOlOFGLK_EHK
XHEJQHOlOFGKE_KlIGOHRINLKIF\KOPQRXlOFGKGMIGKIHOKR\OFGR_RO\KILKXIHGKE_KGMOKDEFGHIJGK�EJQlOFGLdKkMOKDEFGHIJGEHKLMINNKTOK
HOLXEFLRTNOK_EHKLQJMKXHO�XQHJMILO\KRGOlL[KR_KIFc[KILKR_KGMOKDEFGHIJGEHKnOHOKGMOKEHR]RFINKXQHJMILOHdKkMOKDEFGHIJGKSQlK
RFJNQ\OL[KnRGMEQGKNRlRGIGREF[KINNKJELGLKIF\KO�XOFLOLKRFKJEFFOJGREFKnRGMK\ONR̂OHc[KLGEHI]O[KRFLQHIFJO[KRFLGINNIGREFKIF\K
GOLGRF]KE_KRGOlLKJÊOHO\KRFKIFcKILLR]FO\KXQHJMILOKEH\OHLKEHKI]HOOlOFGLdKoNNKnIHHIFGcKIF\KJEHHOJGREFKE_KGMOK̀EHaK
ETNR]IGREFLKQF\OHKGMOKDEFGHIJGK�EJQlOFGLKLMINNKINLEKIXXNcKGEKIFcKXHO�XQHJMILO\KRGOlL[KQFNOLLKGMOKDEFGHIJGK�EJQlOFGLK
LXOJR_RJINNcKXHÊR\OKEGMOHnRLOd

ef�hjhuKkMOKDEFGHIJGEHKLMINNKI__EH\KGMOKmnFOH~LKEnFK_EHJOL[KSOXIHIGOKDEFGHIJGEHL[KDEFLGHQJGREFK�IFI]OHKIF\KEGMOHK
DEFGHIJGEHLKHOJE]FR�OLKIF\KIJaFEnNO\]OLKGMIGKGMOKYHEZOJGKRLK]ÊOHFO\KTcKIF\KLQTZOJGKGEKGMOKXHÊRLREFLKE_K�OnK�EHaK
SGIGOK�OFOHINK�QFRJRXINK�InK�V|V[KOGKLOPd[K]ÊOHFRF]KGMOKInIH\KE_KJEFGHIJGLKEFKXQTNRJKRlXHÊOlOFGKXHEZOJGLdKoLK
LQJM[KGMOKDEFGHIJGEHKHOJE]FR�OLKIF\KIJaFEnNO\]OLKGMIGKEGMOHKDEFGHIJGEHLKEHKSOXIHIGOKDEFGHIJGEHLKnRNNKTOKXOH_EHlRF]K
nEHaKEFKGMOKXHEZOJGKRFKJEFZQFJGREFKnRGMKRGdKoLKLQJM[KGMOKDEFGHIJGEHKLMINNKI__EH\KGMOKmnFOH~LKEnFK_EHJOLKIF\KEGMOHK
DEFGHIJGEHLKEHKSOXIHIGOKDEFGHIJGEHLKHOILEFITNOKEXXEHGQFRGcK_EHKRFGHE\QJGREFKIF\KLGEHI]OKE_KGMORHKlIGOHRINLKIF\K
OPQRXlOFGKIF\KXOH_EHlIFJOKE_KGMORHKIJGR̂RGROL[KIF\KLMINNKJEFFOJGKIF\KJEEH\RFIGOKGMOKDEFGHIJGEH~LKJEFLGHQJGREFKIF\K
EXOHIGREFLKnRGMKGMORHLKILKHOPQRHO\KTcKGMOKDEFGHIJGK�EJQlOFGLd

ef�hjhuhuKkMOKDEFGHIJGEHKLMINNKFEGKJEllRGKEHKXOHlRGKIFcKIJGKnMRJMKnRNNKRFGOH_OHOKnRGMKGMOKXOH_EHlIFJOKE_KGMOKnEHaKE_K
IFcKEGMOHKDEFGHIJGEHKEHKSOXIHIGOKDEFGHIJGEHKXOH_EHlRF]KnEHaKEFKGMOKYHEZOJGdK�_KGMOKDEFGHIJGEHKLQLGIRFLKIFcK\IlI]OK
GMHEQ]MKIFcKIJGKEHKElRLLREFKE_KSOXIHIGOKEHKEGMOHKDEFGHIJGEHLKMÎRF]KIKJEFGHIJGKnRGMKGMOKmnFOHK_EHKGMOKXOH_EHlIFJOKE_K
nEHaKQXEFKGMOKLRGOKEHKE_KnEHaKnMRJMKlIcKTOKFOJOLLIHcKGEKTOKXOH_EHlO\K_EHKGMOKXHEXOHKO�OJQGREFKE_KGMOKnEHaKGEKTOK
XOH_EHlO\KMOHOQF\OH[KEHKGMHEQ]MKIFcKIJGKEHKElRLLREFKE_KIKLQTJEFGHIJGEHKE_KLQJMKSOXIHIGOKEHKEGMOHKDEFGHIJGEH[KGMOK
DEFGHIJGEHKLMINNKXHElXGNcKFEGR_cKGMOKmnFOHKIF\KGMOKDEFLGHQJGREFK�IFI]OHKE_KLQJMK\IlI]O
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BC

DEFGHGIGHJKLMJNOPQRSTQORJSURMMVJQOJWMXMPWJSPWJYPWMZPYX[J\]PMR̂J_RTLYQMTQ̂JNOPVQR̀TQYOPJaSPSUMR̂JNOPV̀bQSPQVJSPWJ
c̀deTOPV̀bQSPQV̂JXROZJSbbJTbSYZVJZSWMJSUSYPVQJSP[JOXJQLMZJSRYVYPUJÒQJOXJQLMJNOPQRSTQORfVJSTQVJORJOZYVVYOPVJORJQLMJSTQVJ
ORJOZYVVYOPVJOXJSP[Jc̀dTOPQRSTQORJOXJQLMJNOPQRSTQORJ]LYTLJLSgMJTS̀VMWJWSZSUMJQOJQLMJ\]PMR̂J_RTLYQMTQ̂JNOPVQR̀TQYOPJ
aSPSUMR̂JcMhSRSQMJNOPQRSTQORJORJOQLMRJNOPQRSTQORJOPJQLMJiROjMTQkJKLMJ\]PMRfVJRYULQJQOJYPWMZPYXYTSQYOPJLMRM̀PWMRJ
VLSbbJYPJPOJ]S[JdMJWYZYPYVLMŴJ]SYgMWJORJWYVTLSRUMŴJORJd[JQLMJMlMRTYVMJOXJSP[JOQLMRJRMZMW[JhROgYWMWJXORJd[JQLMJ
TOPQRSTQJORJd[JbS]kJm̀RQLMR̂JQLMJ\]PMRJVLSbbJ]YQLLObWJXROZJQLMJNOPQRSTQORfVJNOPQRSTQJc̀ZJSPJSZÒPQJV̀XXYTYMPQJQOJ
TOgMRJV̀TLJWSZSUMJSPWJSbbJMlhMPVMVJSPWJTOVQVJSVVOTYSQMWJ]YQLJQLMJWSZSUMJV̀VQSYPMWk
nopqErs

DEFGHGHGIJKLMJNOPQRSTQORJVLSbbJhROZhQb[JTORRMTQJWYVTRMhSPTYMVJORJWMXMTQVJYPJYQVJtORuJYWMPQYXYMWJd[JcMhSRSQMJNOPQRSTQORVJ
SVJSXXMTQYPUJhROhMRJMlMT̀QYOPJSPWJRMV̀bQVJOXJQLMJ]ORuJOXJQLMJcMhSRSQMJNOPQRSTQORVk

DEFGHGrJKLMJNOPQRSTQORJVLSbbJRMYZd̀RVMJQLMJ\]PMRJXORJTOVQVJQLMJ\]PMRJYPT̀RV̂JYPTb̀WYPUJTOVQVJQLSQJSRMJhS[SdbMJQOJSJ
cMhSRSQMJNOPQRSTQORVJORJQOJOQLMRJNOPQRSTQORV̂JdMTS̀VMJOXJQLMJNOPQRSTQORfVJWMbS[V̂JYZhROhMRb[JQYZMWJSTQYgYQYMVJORJ
WMXMTQYgMJTOPVQR̀TQYOPkJKLMJ\]PMRJVLSbbJdMJRMVhOPVYdbMJQOJQLMJNOPQRSTQORJXORJTOVQVJQLMJNOPQRSTQORJYPT̀RVJdMTS̀VMJOXJ
WMbS[V̂JYZhROhMRb[JQYZMWJSTQYgYQYMV̂JWSZSUMJQOJQLMJtORuJORJWMXMTQYgMJTOPVQR̀TQYOPJd[JQLMJ\]PMRfVJO]PJXORTMV̂J
cMhSRSQMJNOPQRSTQORV̂JORJOQLMRJNOPQRSTQORVk

DEFGHGvJKLMJNOPQRSTQORJVLSbbJhROZhQb[JRMZMW[JWSZSUMJQLSQJQLMJNOPQRSTQORJ]ROPUX̀bb[JTS̀VMVJQOJTOZhbMQMWJORJhSRQYSbb[J
TOZhbMQMWJTOPVQR̀TQYOP̂JORJQOJhROhMRQ[JOXJQLMJ\]PMR̂JcMhSRSQMJNOPQRSTQORV̂JORJOQLMRJNOPQRSTQORVJSVJhROgYWMWJYPJcMTQYOPJ
wxkykzkwxkykzJORJMbVM]LMRMJYPJQLMJNOPQRSTQJ{OT̀ZMPQVk

|

DEFGHGFJcLÒbWJQLMJNOPQRSTQORJORJYQVJc̀dTOPQRSTQORVJTS̀VMJWSZSUMJQOJQLMJ]ORuJORJhROhMRQ[JOXJSP[JcMhSRSQMJNOPQRSTQORJ
ORJOQLMRJa b̀QYhbMJiRYZMJNOPQRSTQOR̂JQLMJNOPQRSTQORJVLSbb̂J̀hOPJẀMJPOQYTM̂JhROZhQb[JSQQMZhQJQOJVMQQbMJd[JSURMMZMPQJORJ
OQLMR]YVMJRMVObgMJQLMJWYVh̀QMJ]YQLJQLMJcMhSRSQMJNOPQRSTQORJORJOQLMRJa b̀QYhbMJiRYZMJNOPQRSTQORkJ}XJV̀TLJVMhSRSQMJQRSWMJ
TOPQRSTQORJORJOQLMRJa b̀QYhbMJiRYZMJNOPQRSTQORJV̀MVJORJZSuMVJSP[JOQLMRJTbSYZJSUSYPVQJQLMJ\]PMR̂JNOPVQR̀TQYOPJ
aSPSUMR̂JORJ_RTLYQMTQJOPJSTTÒPQJOXJSP[JWSZSUMJSbbMUMWJQOJLSgMJdMMPJTS̀VMWJd[JQLMJNOPQRSTQORJORJYQVJc̀dTOPQRSTQORV̂J
QLMJNOPQRSTQORJVLSbbJWMXMPŴJYPWMZPYX[̂JSPWJLObWJLSRZbMVVJQLMJ\]PMR̂JNOPVQR̀TQYOPJaSPSUMR̂JSPWJ_RTLYQMTQJSUSYPVQJ
V̀TLJTbSYZJORJhROTMMWYPUVJSQJQLMJNOPQRSTQORfVJO]PJMlhMPVMkJKLMJ\]PMRfVJRYULQJQOJYPWMZPYXYTSQYOPJLMRM̀PWMRJVLSbbJYPJ
POJ]S[JdMJWYZYPYVLMŴJ]SYgMWJORJWYVTLSRUMŴJORJd[JQLMJMlMRTYVMJOXJSP[JOQLMRJRMZMW[JhROgYWMWJXORJd[JQLMJNOPQRSTQJ
{OT̀ZMPQVJORJd[JbS]kJm̀RQLMR̂JQLMJ\]PMRJVLSbbJdMJMPQYQbMWJQOJ]YQLLObWJXROZJQLMJNOPQRSTQORfVJNOPQRSTQJc̀ZJSPJSZÒPQJ
V̀XXYTYMPQJQOJTOgMRJV̀TLJWSZSUMJSPWJSbbJMlhMPVMVJSPWJTOVQVJSVVOTYSQMWJ]YQLJQLMJWSZSUMJV̀VQSYPMWk

DEFGHG~JtLMPJQLMJtORuJOXJQLMJNOPQRSTQORJORJYQVJc̀dTOPQRSTQORVJOgMRbShJORJWOgMQSYbJ]YQLJQLSQJOXJOQLMRJNOPQRSTQORV̂J
ZSQMRYSbVJVLSbbJdMJWMbYgMRMWJSPWJOhMRSQYOPVJTOPẀTQMWJQOJTSRR[JOPJQLMJtORuJTOPQYP̀ÒVb[̂JYPJSPJMXXYTYMPQ̂J]ORuZSPbYuMJ
ZSPPMRk

DEFGHGsJ}PJTSVMJOXJYPQMRXMRMPTMJdMQ]MMPJQLMJOhMRSQYOPVJOXJQLMJNOPQRSTQORJSPWJOQLMRJNOPQRSTQORV̂JQLMJNOPVQR̀TQYOPJ
aSPSUMRJ]YbbJdMJQLMJVObMJj̀WUMJOXJQLMJRYULQVJOXJMSTLJTOPQRSTQORJSPWJVLSbbJLSgMJQLMJS̀QLORYQ[JQOJWMTYWMJYPJ]LSQJZSPPMRJ
QLMJtORuJZS[JhROTMMŴJSPWJYPJSbbJTSVMVJYQVJWMTYVYOPJVLSbbJdMJXYPSbkJ_P[JWMTYVYOPJSVJQOJQLMJZMQLOWJSPWJQYZMVJOXJ
TOPẀTQYPUJQLMJtORuJORJQLMJ̀VMJOXJVhSTMJSVJRM�̀YRMWJYPJQLYVJhSRSURShLJVLSbbJPOQJdMJdSVYVJOXJSP[JTbSYZJXORJWMbS[JORJ
WSZSUMVJd[JQLMJNOPQRSTQORk

DEFGHG�JKLMJNOPQRSTQOR̂JYPTb̀WYPUJYQVJc̀dTOPQRSTQORV̂JVLSbbJuMMhJYQVMbXJYPXORZMWJOXJQLMJhROURMVVJOXJOQLMRJNOPQRSTQORVJ
SPWJVLSbbJPOQYX[JQLMJ_RTLYQMTQJORJQLMJNOPVQR̀TQYOPJaSPSUMRJYZZMWYSQMb[JYPJ]RYQYPUJOXJbSTuJOXJhROURMVVJOPJQLMJhSRQJOXJ
OQLMRJNOPQRSTQORVJ]LMRMJV̀TLJWMbS[J]YbbJYPQMRXMRMJ]YQLJYQVJO]PJOhMRSQYOPVkJmSYb̀RMJOXJQLMJNOPQRSTQORJQOJuMMhJYPXORZMWJ
OXJQLMJ]ORuJhROURMVVYPUJOPJQLMJiROjMTQJSPWJXSYb̀RMJQOJUYgMJPOQYTMJOXJbSTuJOXJhROURMVVJd[JOQLMRVJVLSbbJdMJTOPVQR̀MWJSVJ
STTMhQSPTMJd[JQLMJNOPQRSTQORJOXJQLMJVQSQ̀VJOXJQLMJ]ORuJSVJdMYPUJVSQYVXSTQOR[JXORJhROhMRJTOORWYPSQYOPJ]YQLJQLMJ
NOPQRSTQORfVJtORuk

DEFGHGI�J{MbS[VJORJOgMRVYULQVJOPJQLMJhSRQJOXJQLMJNOPQRSTQORJORJYQVJc̀dTOPQRSTQORVJYPJUMQQYPUJSP[JORJSbbJOXJQLMJtORuJWOPMJ
YPJQLMJhROhMRJ]S[̂JQLMRMd[JTS̀VYPUJT̀QQYPÛJRMZOgYPUJSPWJRMhbSTYPUJtORuJSbRMSW[JYPJhbSTM̂JVLSbbJPOQJdMJQLMJdSVYVJXORJSJ
TbSYZJXORJMlQRSJTOZhMPVSQYOPJORJSWWYQYOPSbJQYZMkJ
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DEFGHGIIJKLMJNOPQRSTQORJULSVVJWROXWQVYJTORRMTQJZ[UTRMWSPT[MUJORJZM\MTQUJ[PJ[QUJ]OR̂J_L[TLJLS̀MJaMMPJ[ZMPQ[\[MZJaYJ
bMWSRSQMJNOPQRSTQORcUdJORJOQLMRJNOPQRSTQORcUdJSUJS\\MTQ[PeJWROWMRJMfMTgQ[OPJSPZJRMUgVQUJO\JQLMJ_OR̂JO\JUgTLJOQLMRJ
NOPQRSTQORcUdh

ijklEmn

DEoGIGIJNLSPeMUJ[PJQLMJ]OR̂JXSYJaMJSTTOXWV[ULMZJS\QMRJMfMTgQ[OPJO\JQLMJNOPQRSTQpJSPZJ_[QLOgQJ[P̀SV[ZSQ[PeJQLMJ
NOPQRSTQpJOPVYJaYJNLSPeMJqRZMRpJNOPUQRgTQ[OPJNLSPeMJr[RMTQ[̀MJORJ\[MVZJORZMRJ\ORJSJX[PORJTLSPeMJ[PJQLMJ]OR̂pJUgasMTQJ
QOJQLMJV[X[QSQ[OPUJUQSQMZJ[PJQL[UJtRQ[TVMJuJSPZJMVUM_LMRMJ[PJQLMJNOPQRSTQJrOTgXMPQUhJKLMJq_PMRJXSYJ[PJ[QUJUOVMJ
Z[UTRMQ[OPJRMZgTMJQLMJUTOWMJO\JQLMJNOPQRSTQORvUJNOPQRSTQJ_[QLJORJ_[QLOgQJSPYJUWMT[\[TJRMSUOPUJQLMRM\ORh

DEoGIGHJtJNLSPeMJqRZMRJULSVVJaMJaSUMZJgWOPJSeRMMXMPQJSXOPeJQLMJq_PMRpJNOPUQRgTQ[OPJwSPSeMRpJtRTL[QMTQJSPZJ
NOPQRSTQORhJtJNOPQRSTQORxJSJNOPUQRgTQ[OPJNLSPeMJr[RMTQ[̀MJRMyg[RMUJSeRMMXMPQJaYJQLMJq_PMRpJNOPUQRgTQ[OPJwSPSeMRJ
SPZJtRTL[QMTQJSPZJXSYJORJXSYJPOQJaMJSeRMMZJQOJaYJQLMJNOPQRSTQORhJtPJNOPQRSTQORxJSJ\[MVZJORZMRJ\ORJSJX[PORJTLSPeMJ[PJ
QLMJ]OR̂JXSYJaMJ[UUgMZJaYJQLMJtRTL[QMTQJSVOPMh

DEoGIGHGIJz[MVZJORZMRUJSRMJSPJ[PQMRWRMQSQ[OPJO\JQLMJrRS_[PeUJORJbWMT[\[TSQ[OPUJ_L[TLJORZMRJX[PORJTLSPeMUJ[PJQLMJ
NOPQRSTQORvUJ_OR̂J_L[TLJ_[VVJPOQJRMUgVQJ[PJSPJ[PTRMSUMJORJZMTRMSUMJ[PJQLMJNOPQRSTQJbgXhJzROXJQ[XMJQOJQ[XMpJQLMJ
tRTL[QMTQJXSYJ[UUgMJ\[MVZJORZMRUJQOJQLMJNOPQRSTQORhJKLMJ_OR̂J[PTVgZMZJ[PJUgTLJ\[MVZJORZMRJULSVVJaMJWMR\ORXMZJaYJQLMJ
NOPQRSTQORJSQJPOJSZZ[Q[OPSVJTOUQJQOJQLMJq_PMRJSPZJULSVVJPOQJ\ORXJQLMJaSU[UJ\ORJSJTVS[XJ\ORJSPJMfQMPU[OPJO\JQLMJNOPQRSTQJ
K[XMhJ{MPTMpJQLMJNOPQRSTQORJULSVVJWMR\ORXJQLMJ_OR̂J[PTVgZMZJ[PJ\[MVZJORZMRUJUOJSUJQOJTSgUMJPOJZMVSYJQOJ[QUJ]OR̂JSPZ|ORJ
QLMJ_OR̂JO\JOQLMRJNOPQRSTQORUJORJbMWSRSQMJNOPQRSTQORUJMPeSeMZJaYJQLMJq_PMRJ[PJTOPPMTQ[OPJ_[QLJQLMJ}ROsMTQhJtVVJ\[MVZJ
ORZMRUJULSVVJaMJe[̀MPJQOJQLMJNOPQRSTQORJSPZJQLMJNOPUQRgTQ[OPJwSPSeMRJaYJQLMJtRTL[QMTQJ[PJ_R[Q[Peh

DEoGIGmJNLSPeMUJ[PJQLMJ]OR̂JULSVVJaMJWMR\ORXMZJgPZMRJSWWV[TSaVMJWRÒ[U[OPUJO\JQLMJNOPQRSTQJrOTgXMPQUhJKLMJ
NOPQRSTQORJULSVVJWROTMMZJWROXWQVYJ_[QLJTLSPeMUJ[PJQLMJ]OR̂pJrOTgXMPQUpJSPZJQLMJNOPQRSTQORJULSVVJWROTMMZJWROXWQVYpJ
gPVMUUJOQLMR_[UMJWRÒ[ZMZJ[PJQLMJNLSPeMJqRZMRpJNOPUQRgTQ[OPJNLSPeMJr[RMTQ[̀MpJORJr[RMTQ[̀MJORJ\[MVZJORZMRJ\ORJSJX[PORJ
TLSPeMJ[PJQLMJ]OR̂hJtZZ[Q[OPSVJ_OR̂JWMR\ORXMZJ_[QLOgQJSgQLOR[~SQ[OPJO\JSJNLSPeMJqRZMRJ_[VVJPOQJMPQ[QVMJQLMJ
NOPQRSTQORJQOJSPJ[PTRMSUMJ[PJQLMJNOPQRSTQJbgXJORJSPJMfQMPU[OPJO\JQLMJNOPQRSTQJK[XMhJ�OJTOgRUMJO\JTOPZgTQJORJWR[ORJ
ZMSV[PeUJaMQ_MMPJQLMJWSRQ[MUpJPORJMfWRMUUJORJ[XWV[MZJSTTMWQSPTMJO\JSVQMRSQ[OPUJORJSZZ[Q[OPUJQOJQLMJ]OR̂pJSPZJPOJTVS[XJ
QLSQJQLMJq_PMRJLSUJaMMPJgPsgUQVYJMPR[TLMZJaYJSPYJSVQMRSQ[OPJORJSZZ[Q[OPJQOJQLMJ]OR̂pJ_LMQLMRJORJPOQJQLMRMJ[UpJ[PJ\STQpJ
SPYJgPsgUQJMPR[TLXMPQJO\JQLMJq_PMRpJULSVVJaMJQLMJaSU[UJ\ORJSPYJTVS[XJQOJSPJ[PTRMSUMJ[PJSPYJSXOgPQUJZgMJgPZMRJQLMJ
NOPQRSTQJrOTgXMPQUJORJSJTLSPeMJ[PJSPYJQ[XMJWMR[OZJWRÒ[ZMZJ\ORJ[PJQLMJNOPQRSTQJrOTgXMPQUhJ�������������������
�����������������������������������������������������������������������������������������������������������
������

DEoGIG�JNOUQUJ\ORJTLSPeMUJ[PJQLMJ]OR̂JULSVVJPOQJaMJSVVO_MZJ[PJMfTMUUJO\JgUgSVJRMPQSVUJTLSReMZJ[PJQLMJSRMSJ_LMRMJQLMJ
}ROsMTQJ[UJVOTSQMZJ\ORJU[X[VSRJMyg[WXMPQJO\JV[̂MJU[~MJSPZJTOPZ[Q[OPpJ[PTVgZ[PeJTOUQUJO\JPMTMUUSRYJUgWWV[MUJSPZJRMWS[RUJ\ORJ
OWMRSQ[PeJMyg[WXMPQJOPJU[QMJ[PJTOPPMTQ[OPJ_[QLJOQLMRJ_OR̂JgPVMUUJ[QUJgUMJ[PTgRUJSTQgSVJSPZJSZZ[Q[OPSVJTOUQUJQOJ
NOPQRSTQORhJ�\JMyg[WXMPQJPOQJOPJb[QMJ[UJRMyg[RMZJ\ORJTLSPeMJ[PJ_OR̂JOPVYpJTOUQJO\JQRSPUWORQ[PeJMyg[WXMPQJQOJSPZJ\ROXJ
b[QMJ_[VVJaMJSVVO_MZh

DEoGIG�J]LMPJQLMJq_PMRJORJtRTL[QMTQJc[PJSUUOT[SQ[OPJ_[QLJQLMJNOPUQRgTQ[OPJwSPSeMRdJRMygMUQJQLSQJQLMJNOPQRSTQORJ
WMR\ORXJ_OR̂J_L[TLJ[UJPOQJ[PTVgZMZJ[PJQLMJNOPQRSTQJrRS_[PeUJORJbWMT[\[TSQ[OPUJSPZJ_L[TLJ_[VVJRMUgVQJ[PJSZZ[Q[OPSVJTOUQJ
QOJQLMJq_PMRpJQLMJtRTL[QMTQJULSVVJRMygMUQJQLSQJQLMJNOPQRSTQORJUgaX[QJ[QUJWROWOUSVJ\ORJWMR\ORX[PeJUgTLJSZZ[Q[OPSVJ_OR̂hJ
KLMJNOPQRSTQORJULSVVJUgaX[QJ[QUJWROWOUSVJQOJQLMJNOPUQRgTQ[OPJwSPSeMRJSPZJtRTL[QMTQJ\ORJRM̀[M_hJKLMJNOPQRSTQORvUJ
WROWOUSVJULSVVJ[PTVgZMJSJTOXWVMQMJ[QMX[~SQ[OPJO\JQLMJTOUQUJSUUOT[SQMZJ_[QLJWMR\ORX[PeJ[QUJ_OR̂J[PTVgZ[PeJVSaORJSPZJ
XSQMR[SVUhJtVVJWROWOUSVUJ\ORJSPYJ_OR̂JQLSQJSJNOPQRSTQORpJ[QUJbgaTOPQRSTQORcUdJORJbga�UgaTOPQRSTQORcUdJWMR\ORXJ[PJ
TOPPMTQ[OPJ_[QLJSZZ[Q[OPSVJ_OR̂JULSVVJaMJWROWMRVYJ[QMX[~MZJSPZJUgWWORQMZJaYJUg\\[T[MPQJUgaUQSPQ[SQ[PeJZSQSpJ[PTVgZ[PeJ
agQJPOQJV[X[QMZJQOJXSQMR[SVJZMUTR[WQ[OPUpJXSQMR[SVJygSPQ[Q[MUpJXSQMR[SVJgP[QJWR[TMUpJVSaORJQRSZMJV[UQ[PeUpJVSaORJLOgRJ
ygSPQ[Q[MUpJVSaORJQRSZMJRSQMUpJMyg[WXMPQJZMUTR[WQ[OPUJSPZJMyg[WXMPQJRSQMUJ_[QLJSJWMRTMPQSeMJSVVO_SPTMJ\ORJÒMRLMSZJ
SPZJWRO\[QJSUJUMQJ\ORQLJ[PJbMTQ[OPJuh�h  h

DEoGIGFJq̀MRQ[XMpJ_LMPJUWMT[\[TSVVYJSgQLOR[~MZJaYJQLMJq_PMRJ[PJ_R[Q[PepJSPZJPOQJSUJSJTORRMTQ[̀MJXMSUgRMJaYJQLMJ
NOPQRSTQORJQOJMfWMZ[QMJQLMJWROeRMUUJO\JTOPUQRgTQ[OPJSUJORZMRMZJaYJQLMJq_PMRJaSUMZJOPJ[QUJZMQMRX[PSQ[OPJQLSQJQLMJ
WMR\ORXSPTMJO\JQLMJ]OR̂JLSUJPOQJWROeRMUUMZJQOJQLMJVM̀MVJO\JTOXWVMQ[OPJRMyg[RMZJaYJQLMJSWWRÒMZJbTLMZgVMpJULSVVJaMJ
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DEFGHIJKHLMHNOPHQRSPKHJSHNOPHLETFTHJIHDKPUFVUHDEMUPSNHJSWMXHDWVTHNOPHYJTNHJIHFSTVKESYPHESGHNEZPTHLETPGHJSHNOPH
DKPUFVUHDEMUPSNHDPKFJG[HQ\PKOPEGHESGHDKJIFNHRFWWHSJNHLPHDEFGHLMHNOPHQRSPKHIJKHJ\PKNFUP[

]̂_̀à_HbJTNTHNJHROFYOHJ\PKOPEGHESGHDKJIFNHFTHNJHLPHEDDWFPGHTOEWWHLPHGPNPKUFSPGHFSHEYYJKGESYPHRFNOHcPYNFJSHd[e[f[HgOPH
EWWJRELWPHJ\PKOPEGHESGHDKJIFNHUEKhiVDHTOEWWHFSYWVGPXHLVNHSJNHLPHWFUFNPGHNJXHNOPHIJWWJRFSjk

à OJUPHJIIFYPHPZDPSTPl
m̀ IFPWGHJIIFYPHPZDPSTPl
ǹ TVDPK\FTFJSl
ò DKJpPYNHUESEjPUPSNHqHPTNFUENFJSlHESG
r̀ TUEWWHNJJWTHqHPsVFDUPSN[

]̂_̀àtHuSFNHDKFYPTHTOEWWHLPHTVLUFNNPGHFSHNOPHvFGHwJKUHIJKH\EKFJVTHFNPUTHETHTPNHIJKNOHNOPKPFSXHESGHEKPHTVLpPYNHNJHEDDKJ\EWH
ESGHEYYPDNESYPHLMHNOPHQRSPK[HgOPHQRSPKHKPTPK\PTHNOPHKFjONHNJHKPpPYNHESMHVSFNHDKFYPHROFYOHFTHVSKPETJSELWPHJKH
VSLEWESYPGXHETHYJUDEKPGHRFNOHDKP\EFWFSjHYJTNTXHJKHETHYJUDEKPGHRFNOHNOPHVSFNHDKFYPTHTVLUFNNPGHLMHJNOPKHLFGGPKTHIJKHNOPH
xKJpPYN[HyDDKJ\PGHVSFNHDKFYPTHsVJNPGHTOEWWHFSYWVGPHEWWHDKJIFNXHJ\PKOPEGXHLJSGTXHFSTVKESYPXHWELJKXHUENPKFEWTXHPsVFDUPSNXH
NJJWTXHEDDWFYELWPHNEZPTHSPYPTTEKMHNJHYJUDWPNPHNOPHRJKhHFNPUHESGHTOEWWHEDDWMHNJHEWWHRJKhHEGGPGHJKHRJKhHGPGVYNPG[
z{|}̂o~

yHbOESjPHQKGPKHFTHEHRKFNNPSHFSTNKVUPSNHDKPDEKPGHLMHNOPHbJSTNKVYNFJSH�ESEjPKHESGHTFjSPGHLMHNOPHQRSPKXHbJSTNKVYNFJSH
�ESEjPKXHyKYOFNPYNXHESGHbJSNKEYNJKXHTNENFSjHNOPFKHEjKPPUPSNHVDJSHEWWHJIHNOPHIJWWJRFSjk]̂_̀m̀aHyHbOESjPHQKGPKHFTHEH
RKFNNPSHFSTNKVUPSNHDKPDEKPGHLMHNOPHbJSTNKVYNFJSH�ESEjPKHESGHTFjSPGHLMHNOPHQRSPKXHbJSTNKVYNFJSH�ESEjPKXHyKYOFNPYNXH
ESGHbJSNKEYNJKXHTNENFSjHNOPFKHEjKPPUPSNHVDJSHEWWHJIHNOPHIJWWJRFSjk

�

ǹ gOPHPZNPSNHJIHNOPHEGpVTNUPSNXHFIHESMXHFSHNOPHbJSNKEYNHgFUP[

]̂_̀m̀ào�bOESjPTHFSHNOPH�JKhHFS\JW\FSjHEGGFNFJSEWH�JKhHJKHGPWPNFJSHJIH�JKhHPIIPYNFSjHESHEGGFNFJSHNJHJKHTVLNKEYNFJSH
IKJUHNOPHbJSNKEYNHcVUHTOEWWHSJNHLPHUEGPHVSNFWHNOPHbJSNKEYNJKHTVLUFNTHNJHNOPHyKYOFNPYNHESGHbJSTNKVYNFJSH�ESEjPKHNOPH
YJTNHJIHNOPHEGGPGHJKHGPWPNPGH�JKhHRFNOHEHYJUDWPNPHESGHGPNEFWPGHWFTNFSjHJIHEWWHcVLYJSNKEYNJKTHFS\JW\PGXHEWWHUENPKFEWTXH
WELJKXHJ\PKOPEGHESGHDKJIFNHESGHESHEDDKJDKFENPHbOESjPHQKGPKHOETHLPPSHFTTVPG[H�IHKPsVPTNPGXHNOPHbJSNKEYNJKHTOEWWHTVLUFNH
GPNEFWPGHsVJNENFJSTHIJKHcVLYJSNKEYNJKTHESGHUENPKFEWHTVDDWFPKT[HbOESjPTHFSHNOPH�JKhHROPSHSJNHFS\JW\FSjHEGGFNFJSTHJKH
GPWPNFJSTHIKJUHNOPHbJSNKEYNHcVUHTOEWWHSJNHLPHUEGPHVSNFWHNOPHyKYOFNPYNHOETHFTTVPGHESHEDDKJDKFENPHbOESjPHQKGPK[HyWWH
bOESjPHQKGPKTHUVTNHOE\PHNOPHEDDKJ\EWHJIHNOPHQRSPKXHbJSTNKVYNFJSH�ESEjPKHESGHyKYOFNPYNHFSHRKFNFSj[

]̂_̀m̀mH�PNOJGTHVTPGHFSHGPNPKUFSFSjHEGpVTNUPSNTHNJHNOPHbJSNKEYNHcVUHUEMHFSYWVGPHNOJTPHWFTNPGHFSHcPYNFJSHd[e[e[

]̂_̀m̀n̂yjKPPUPSNHJSHESMHbOESjPHQKGPKHTOEWWHYJSTNFNVNPHEHIFSEWHTPNNWPUPSNHJIHEWWHbWEFUTHESGHJNOPKHUENNPKTHKPWENPGHNJH
NOPHYOESjPHFSH�JKhHNOENHFTHNOPHTVLpPYNHJIHNOPHbOESjPHQKGPKXHFSYWVGFSjXHLVNHSJNHWFUFNPGHNJXHEWWHGFKPYNHESGHFSGFKPYNHYJTNTH
ETTJYFENPGHRFNOHTVYOHYOESjPH�FSYWVGFSjXHRFNOJVNHWFUFNENFJSXHEWWHYJTNTHJIHETTJYFENPGHGPWEMXHFSNPKIPKPSYPXHEYYPWPKENFJSXH
FSPIIFYFPSYMXHJ\PKOPEGXHETHRPWWHETHYJTNTHJIHUENPKFEWXHWELJKHESGHTVDPK\FTFJS�XHESGHESMHESGHEWWHEGpVTNUPSNTHNJHNOPHbJSNKEYNH
cVUHESGHNOPHbJSNKEYNHgFUP[HxEMUPSNHJIHEHbOESjPHQKGPKHTOEWWHYJSTNFNVNPHEYYJKGHESGHTENFTIEYNFJSHJIHEWWHbWEFUTHJIHNOPH
bJSNKEYNJKHFSHYJSSPYNFJSHRFNOHNOPHYOESjPHJKHYOESjPTHNJHNOPHbJSNKEYNHEGGKPTTPGHLMHNOPHbOESjPHQKGPKHESGHFNHFTH
VSGPKTNJJGHESGHEjKPPGHNOENHEHTFjSPGHbOESjPHQKGPKHTOEWWHLPHNOPHYJUDWPNPHESGHIVWWMHFSNPjKENPGHEjKPPUPSNHIJKHEWWHKPWENPGH
YJTNTHESGHNOPKPHEKPHSJHJKEWHJKHRKFNNPSHVSGPKTNESGFSjTXHKPTPK\ENFJSTXHKPDKPTPSNENFJSTHJKHEjKPPUPSNTXHGFKPYNWMHJKH
FSGFKPYNWMXHYJSSPYNPGHRFNOHNOPHbOESjPHQKGPKHESGHSJNHEIIFKUENF\PWMHTNENPGHJSHNOPHTFjSPGHbOESjPHQKGPK[H�SHNOPHP\PSNHEH
bOESjPHQKGPKHFSYKPETPTHNOPHbJSNKEYNHcVUXHNOPHbJSNKEYNJKHTOEWWHFSYWVGPHNOPH�JKhHYJ\PKPGHLMHTVYOHbOESjPHQKGPKTHFSH
yDDWFYENFJSTHIJKHxEMUPSNTHETHFIHTVYOH�JKhHRPKPHJKFjFSEWWMHDEKNHJIHNOPHbJSNKEYNH�JYVUPSNT[

]̂_̀m̀ôuDJSHNOPHbJSNKEYNJK�THYJUDWPNFJSHJIHNOPHbOESjPHQKGPKHRJKhXHESGHDKFJKHNJHDEMUPSNHLPFSjHUEGPHNJHNOPH
bJSNKEYNJKHIJKHTVYOHRJKhXHNOPHbJSNKEYNJKHTOEWWHDKJ\FGPHNOPHQRSPKHRFNOHNOPHIJWWJRFSjHFSIJKUENFJSkH

à bPKNFIFPGHDEMKJWWTHFNPUF�FSjHNOPHWELJKHEYNVEWWMHVNFWF�PGHFSHYJSSPYNFJSHRFNOHNOPHbOESjPHQKGPKHRJKhlHESG
m̀ bJDFPTHJIHFS\JFYPTHIKJUHFNTHcVLYJSNKEYNJKTHTVDDWMFSjHRJKhHFSHYJSSPYNFJSHRFNOHNOPHbOESjPHQKGPKHRJKh[

]̂_̀m̀r̂yGGFNFJSEWHRJKhHDPKIJKUPGHRFNOJVNHEVNOJKF�ENFJSHJIHEHbOESjPHQKGPKHRFWWHSJNHPSNFNWPHNOPHbJSNKEYNJKHNJHESH
FSYKPETPHFSHNOPHbJSNKEYNHcVUHJKHESHPZNPSTFJSHJIHNOPHbJSNKEYNHgFUPXHPZYPDNHENHDKJ\FGPGHFSHcPYNFJSHd[eXHESGHPZYPDNHFSHNOPH
YETPHJIHESHPUPKjPSYMHETHDKJ\FGPGHFSHcPYNFJSH��[f[
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DEFGHIJ

KHLMNMOPQPRSTUVWXYVZSTPR[\T]̂P_ZŴYVZ̀̂PU[\aaPb̂PXÛcPZTPV[̂P\bÛTŶPSdPVSV\aP\]Ŵ̂ êTVPSTPV[̂PV̂WeUPSdP\PR[\T]̂P
fWĉWgPhTPV[̂P̂̀ T̂VPV[̂PRSTVW\YVSWP\TcPV[̂PfiT̂WPY\TTSVP\]Ŵ̂PSTPV[̂PUXePbjPi[ZY[PV[̂PRSTVW\YVPkXePSWPV[̂P\eSXTVPSdP
VZêPbjPi[ZY[PV[̂PRSTVW\YVPlZêPZUPVSPb̂PZTYŴ\ÛcPSWPŴcXŶcPb\ÛcPXmSTPY[\T]̂UPVSPV[̂PUYSm̂PSdPV[̂PnSWoP\UP
ĉUYWZb̂cPZTPQWVZYâPpqPV[̂PQWY[ZV̂YVPSWPRSTUVWXYVZSTPr\T\]̂WPU[\aaPZUUX̂P\PRSTUVWXYVZSTPR[\T]̂P_ZŴYVZ̀̂PŴdâYVZT]P
V[̂P\ccZVZSTPVSPSWPŴcXYVZSTPSdPV[̂PUYSm̂PSdPV[̂PRSTVW\YVSWsUPRSTVW\YVg

KHLMNMOMJthdPV[̂PfiT̂WP\TcPV[̂PRSTVW\YVSWPY\TTSVP\]Ŵ̂PV[\VPV[̂PŴuX̂UV̂cPnSWoPmWSm̂WajPdSWeUPV[̂Pb\UZUPdSWP\PR[\T]̂P
fWĉWPSWPSTPV[̂PUXePbjPi[ZY[PV[̂PRSTVW\YVPZUPVSPb̂PZTYŴ\ÛcPSWPŴcXŶcPb\ÛcPXmSTPY[\T]̂UPVSPV[̂PUYSm̂PSdPnSWoqPV[̂P
QWY[ZV̂YVPSWPRSTUVWXYVZSTPr\T\]̂WPU[\aaPZUUX̂P\PRSTUVWXYVZSTPR[\T]̂P_ZŴYVZ̀̂PUZ]T̂cPbjPV[̂PfiT̂WqPRSTUVWXYVZSTP
r\T\]̂WP\TcPQWY[ZV̂YVPŴdâYVZT]PV[̂P\ccZVZSTPVSqPSWPŴeS̀\aPSdqPV[̂PUYSm̂PSdPnSWoP\TcPV[̂PRSTVW\YVSWPU[\aaPv\wPZTPV[̂P
Y\ÛPSdP\ccZVZST\aPiSWoPVSPb̂Pm̂WdSWêcPbjPV[̂PRSTVW\YVSWqPm̂WdSWePUXY[P\ccZVZST\aPiSWoPZTP\TP̂xm̂cZVZSXUPe\TT̂WPUSP
\UPTSVPVSPĉa\jPV[̂PnSWoPSdPV[̂PRSTVW\YVSWPSWPSV[̂WPRSTVW\YVSWUPiSWoZT]P\VPV[̂PUZV̂P\TPô m̂PŴYSWcUPSdPZVUPm̂WdSWe\TŶP
SdPUXY[P\ccZVZST\aPiSWoqP\TcPvbwPZTPV[̂PY\ÛPSdPiSWoPVSPb̂PŴeS̀ ĉPdWSePV[̂PUYSm̂PSdPV[̂PRSTVW\YVSWsUPnSWoqPŴdW\ZTP
dWSePV\oZT]P\TjPUV̂mUPZTPYSTT̂YVZSTPiZV[PV[̂PiSWoP\UUSYZ\V̂cPiZV[PV[̂PĉcXYVZSTPSdPV[̂PRSTVW\YVSWsUPnSWogPl[̂P
RSTUVWXYVZSTPR[\T]̂P_ZŴYVZ̀̂PU[\aaPZTYaXĉyPv\wP\PĉUYWZmVZSTPSdPV[̂PiSWoPb̂ZT]P\cĉcPSWPŴeS̀ ĉPdWSePV[̂P
RSTVW\YVSWsUPUYSm̂PSdPnSWozPvbwPV[̂P\eSXTVPV[̂PfiT̂WP[\UPĉV̂WeZT̂cPVSPb̂PV[̂PYSUVP\UUSYZ\V̂cPiZV[PV[̂P\ccZVZST\aP
iSWoPv\UPV[SÛPYSUVUP\ŴPZĉTVZdẐcP\TcPaZeZV̂cPZTPk̂YVZSTPpg{g|wPSWPŴeS̀\aPSdPV[̂PUYSm̂PSdPV[̂PRSTVW\YVSWsUPRSTVW\YVP
XTVZaPV[̂PfiT̂WP\TcPV[̂PRSTVW\YVSWP\]Ŵ̂PXmSTPV[̂PZTYŴ\ÛPSWPĉYŴ\ÛPZTPV[̂PRSTVW\YVSWsUPRSTVW\YVPkXeqPSWPXTVZaP\P
Ya\ZePdZâcPbjPV[̂PRSTVW\YVSWP[\UPb̂ T̂PĉV̂WeZT̂czP\TcPvYwPV[̂P̂xV̂TVPVSPi[ZY[PV[̂PRSTVW\YVPlZêPiZaaPb̂P\c}XUV̂cP\UP\P
ŴUXaVPSdPV[̂PY[\T]̂PZTPV[̂PUYSm̂PSdPnSWogPQTjPYa\ZeUPeXUVPb̂PdZâcPZTP\YYSWc\TŶPiZV[PV[̂PŴuXZŴêTVUPÛVPdSWV[PZTP
QWVZYâP~�PSdPV[̂ÛP�̂T̂W\aPRSTcZVZSTUgP�\ZaXŴPVSPVZêajPdZâP\TjPYa\ZePZTP\YYSWc\TŶPiZV[PŴuXZŴêTVUPÛVPdSWV[P
V[̂ŴZTPU[\aaPYSTUVZVXV̂P\Pi\Z̀̂WPSdPUXY[PYa\Zeg

KHLMNMNPhdPV[̂PRSTUVWXYVZSTPR[\T]̂P_ZŴYVZ̀̂PmWS̀ZĉUPdSWP\PêV[ScPdSWP\TP\c}XUVêTVPVSPV[̂PRSTVW\YVPkXeqPV[̂P
\c}XUVêTVPU[\aaPb̂Pb\ÛcPSTPST̂PSdPV[̂PdSaaSiZT]PêV[ScUy
DEFGHIO

MO �TZVPmWZŶUPUV\V̂cPZTPV[̂PRSTVW\YVP_SYXêTVUPSWPUXbÛuX̂TVajP\]Ŵ̂cPXmSTzXmSTPvXTZVPmWZŶUPU[\aaPb̂P
ĉ ê̂cPVSPZTYaXĉP\aaPYSUVUP\TcP̂xm̂TÛUPdSWPV[̂PRSTVW\YVSWsUPY[\T]̂cPnSWoqPZTYaXcZT]PYSUVUPSdP]̂T̂W\aP
YSTcZVZSTUqPZTUXW\TŶ�bSTcUP\TcPS̀ Ŵ[̂\cP\TcPmWSdZVP\VVWZbXV\bâPVSPV[̂PY[\T]̂wz

MN RSUVPVSPb̂PĉV̂WeZT̂cPZTP\Pe\TT̂WP\]Ŵ̂cPXmSTPbjPV[̂Pm\WVẐUP\TcP\PeXVX\aajP\YŶmV\bâPdZx̂cPSWP
m̂WŶTV\]̂Pd̂̂zPd̂̂PUXb}̂YVPVSPV[̂PaZeZV\VZSTUPSdPk̂YVZSTPpg{g~~zPSW

MI QUPmWS̀ZĉcPZTPk̂YVZSTPpg{g|gpg{g|PUXb}̂YVPVSPV[̂PaZeZV\VZSTUPSdPk̂YVZSTPpg{g~~g

KHLMNMIPhdPV[̂PRSTVW\YVSWPcŜUPTSVPŴUmSTcPmWSemVajPSWPcZU\]Ŵ̂UPiZV[PV[̂PêV[ScPdSWP\c}XUVêTVPZTPV[̂PRSTVW\YVPkXeqP
V[̂PRSTUVWXYVZSTPr\T\]̂WPU[\aaPĉV̂WeZT̂PV[̂P\c}XUVêTVPSTPV[̂Pb\UZUPSdPŴ\UST\bâP̂xm̂TcZVXŴUP\TcPU\̀ZT]UPSdPV[SÛP
m̂WdSWeZT]PV[̂PnSWoP\VVWZbXV\bâPVSPV[̂PY[\T]̂qPZTYaXcZT]qPZTPY\ÛPSdP\TPZTYŴ\ÛPZTPV[̂PRSTVW\YVPkXeqP\TP\eSXTVPdSWP
S̀ Ŵ[̂\cP\TcPmWSdZVP\UPÛVPdSWV[PZTPV[̂PQ]Ŵ̂ êTVqPSWPZdPTSPUXY[P\eSXTVPZUPÛVPdSWV[PZTPV[̂PQ]Ŵ̂ êTVqP\PŴ\UST\bâP
\eSXTVgPk̂YVZSTPpg{g~~gPhTPUXY[PY\ÛqP\TcP\aUSPXTĉWPk̂YVZSTPpg{g{g{qPpg{g~~qPV[̂PRSTVW\YVSWPU[\aaPô m̂P\TcPmŴÛTVqPZTP
UXY[PdSWeP\UPV[̂PRSTUVWXYVZSTPr\T\]̂WPe\jPmŴUYWZb̂qP\TPZV̂eZ�̂cP\YYSXTVZT]PVS]̂V[̂WPiZV[P\mmWSmWZ\V̂PUXmmSWVZT]P
c\V\gP�TâUUPSV[̂WiZÛPmWS̀ZĉcPZTPV[̂PRSTVW\YVP_SYXêTVUqPYSUVUPdSWPV[̂PmXWmSÛUPSdPV[ZUPk̂YVZSTPpg{g|PU[\aaPb̂P
aZeZV̂cPVSPV[̂PdSaaSiZT]y

MJ RSUVUPSdPa\bSWqPZTYaXcZT]P\mmaZY\bâPm\jWSaaPV\x̂UqPQYVX\aPYSUVUPSdPa\bSWqPZTYaXcZT]PUSYZ\aPÛYXWZVjqPSacP
\]̂P\TcPXT̂emaSjêTVPZTUXW\TŶqPdWZT]̂Pb̂T̂dZVUPŴuXZŴcPbjP\]Ŵ̂ êTVPSWPYXUVSeqPiSWôWUsP
YSem̂TU\VZSTPZTUXW\TŶqP\TcPSV[̂WP̂emaSĵ P̂YSUVUP\mmWS̀ ĉPbjPV[̂PRSTUVWXYVZSTPr\T\]̂WP\TcP
QWY[ZV̂YVz\TcPiSWôWUPYSem̂TU\VZSTPZTUXW\TŶz

MO RSUVUPQYVX\aPYSUVUPSdPe\V̂WZ\aUqPUXmmaẐUqP\TcP̂uXZmêTVqPZTYaXcZT]PYSUVPSdPVW\TUmSWV\VZSTqPi[̂V[̂WP
ZTYSWmSW\V̂cPSWPYSTUXêcz

MN �̂TV\aPQYVX\aPŴTV\aPYSUVUPSdPe\Y[ZT̂WjP\TcP̂uXZmêTVqP̂xYaXUZ̀̂PSdP[\TcPVSSaUqPi[̂V[̂WPŴTV̂cPdWSeP
V[̂PRSTVW\YVSWPSWPSV[̂WUzŴTV̂cPdWSePV[ZWcPm\WVẐUzP\Tc

MI RSUVUPQYVX\aPYSUVUPSdPmŴeZXeUPdSWP\aaPbSTcUP\TcPZTUXW\TŶqPm̂WeZVPd̂̂UqP\TcPU\âUqPXÛqPSWPUZeZa\WPV\x̂UqP
cZŴYVajPŴa\V̂cPVSPV[̂PY[\T]̂zP\Tc

M� RSUVUPSdPUXm̂ẀZUZSTP\TcPdẐacPSddZŶPm̂WUSTT̂aPcZŴYVajP\VVWZbXV\bâPVSPV[̂PY[\T]̂gXÛPSWPUZeZa\WPV\x̂UP
Ŵa\V̂cPVSPV[̂P\ccZVZST\aPiSWogP
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D

EFGHIHJKLMNOKPQRQSMTKNUKVKWNOXTPYRTSNOKWZVO[QK\SPQRTS]Q̂KTZQKWNOTPVRTNPKXZV__KMPǸ MT_aKMPNRQQbKcSTZKTZQKRZVO[QKSOKTZQK
dNPeKSO]N_]QbKVObKVb]SXQKTZQKWNOXTPYRTSNOKfVOV[QPKNUKTZQKWNOTPVRTNPgXKV[PQQ̀QOTKNPKbSXV[PQQ̀QOTKcSTZKhijKTZQK
Q̀TZNb̂KSUKVOâKMPN]SbQbKSOKTZQKWNOXTPYRTSNOKWZVO[QK\SPQRTS]QKUNPKbQTQP̀SOSO[KTZQKMPNMNXQbKVbkYXT̀QOTKSOKTZQK
WNOTPVRTKlỲ KNPKWNOTPVRTKmS̀QnNPKWNOTPVRTKmS̀QKNPKhojKTZQKV̀NYOTKNUKTZQKSORPQVXQKNPKbQRPQVXQKSOKTZQKWNOTPVRTKlỲ K
VObKWNOTPVRTKmS̀QKVXKMPN]SbQbKSOKlQRTSNOKpnqnoninKrOaKR_VS̀XK̀YXTKsQKUS_QbKSOKVRRNPbVORQKcSTZKTZQKPQtYSPQ̀QOTXKXQTK
UNPTZKSOKrPTSR_QKiuKNUKTZQXQKvQOQPV_KWNObSTSNOXnKwVS_YPQKTNKTS̀Q_aKUS_QKVOaKR_VS̀KSOKVRRNPbVORQKcSTZKPQtYSPQ̀QOTXKXQTK
UNPTZKTZQPQSOKXZV__KRNOXTSTYTQKVKcVS]QPKNUKXYRZKR_VS̀n

D

EFGHIHxKmZQKV̀NYOTKNUKRPQbSTKTNKsQKV__NcQbKsaKTZQKWNOTPVRTNPKTNKTZQKycOQPKUNPKVKbQ_QTSNOKNPKRZVO[QKTZVTKPQXY_TXKSOKVKOQTK
bQRPQVXQKSOKTZQKWNOTPVRTKlỲ KXZV__KsQKVRTYV_KOQTKRNXTKVXKRNOUSP̀QbKsaKTZQKWNOXTPYRTSNOKfVOV[QPKVObKrPRZSTQRTnKdZQOK
TZQKycOQPKNPKrPRZSTQRTKPQtYQXTKTZVTKMNPTSNOXKNUKTZQKWNOTPVRTNPgXKdNPeKNPS[SOV__aKSOR_YbQbKSOKTZQK\PVcSO[XKNPK
lMQRSUSRVTSNOXKsQKbQ_QTQbKVObKcZSRZKcS__KPQXY_TKSOKVKPQbYRTSNOKNUKTZQKWNOTPVRTKlỲ K̂TZQKrPRZSTQRTKXZV__KPQtYQXTKTZVTKTZQK
WNOTPVRTNPKXYs̀ STKSTXKMPNMNXV_KUNPKbQ_QTSO[KTZQKXRNMQKNUKXYRZKdNPeKUPǸ KTZQKWNOTPVRTnKmZQKWNOTPVRTNPgXKMPNMNXV_KXZV__K
SOR_YbQKVKRǸ M_QTQKSTQ̀SzVTSNOKNUKTZQKRNXTXKVXXNRSVTQbKcSTZKbQbYRTSO[KXYRZKdNPeKSOR_YbSO[K_VsNP̂K̀VTQPSV_X̂KN]QPZQVbK
VObKMPNUSTnKmZQKWNOTPVRTNPKXZV__KONTKsQKQOTST_QbKTNKPQTVSOKSTXKN]QPZQVbKNPKMPNUSTKUNPKXYRZKcNPeKONPKXZV__KVOaKNUKSTXK
lYsRNOTPVRTNPXKcZSRZKcQPQKTNKMQPUNP̀KTZQKcNPeKsQSO[KbQbYRTQbKUPǸ KTZQKWNOTPVRTNPgXKXRNMQKNUKdNPenKrbbSTSNOV__âK
TZQKWNOTPVRTNPKXZV__KPQU_QRTKTZQKPQbYRQbKRNXTKNUKMPQ̀SỲ XKNOKsNObXKcZSRZKVPQKTNKsQKXYMM_SQbKZQPQSOKVXKVKPQXY_TKNUKXYRZK
RZVO[QnKdZQOKsNTZKVbbSTSNOXKVObKRPQbSTXKRN]QPSO[KPQ_VTQbKdNPeKNPKXYsXTSTYTSNOXKVPQKSO]N_]QbKSOKVKRZVO[Q̂KTZQK
V__NcVORQKUNPKN]QPZQVbKVObKMPNUSTKXZV__KsQKUS[YPQbKNOKTZQKsVXSXKNUKOQTKSORPQVXQ̂KSUKVOâKcSTZKPQXMQRTKTNKTZVTKRZVO[Qn
{|}~F�I

EFGHIH��KmZQK_S̀STKUNPKTZQKRǸ sSOQbKN]QPZQVbKVObKMPNUSTKSOR_YbQbKSOKTZQKTNTV_KRNXTKTNKTZQKycOQPKXZV__KsQKsVXQbKNOKTZQK
UN__NcSO[KXRZQbY_Q�

H� wNPKTZQKWNOTPVRTNP̂KUNPKdNPeKMQPUNP̀QbKsaKTZQKWNOTPVRTNPgXKNcOKUNPRQX̂KUSUTQQOKMQPRQOTKhiu�jKNUKTZQK
bSPQRTKRNXTKUNPK_VsNPKVObK̀VTQPSV_Xn

H� wNPKTZQKWNOTPVRTNP̂KUNPKdNPeKMQPUNP̀QbKsaKTZQKWNOTPVRTNPgXKlYsRNOTPVRTNP̂K̀V�S̀Ỳ KNUKUS]QKMQPRQOTK
hu�jKNUKTZQKV̀NYOTKbYQKTZQKlYsRNOTPVRTNPKUNPKTZQKWNOTPVRTNPgXKN]QPZQVbKVObKMPNUSTnKwNPKTZQK
lYsRNOTPVRTNP̂KUNPKdNPeKMQPUNP̀QbKsaKTZQKlYsRNOTPVRTNPgXKNcOKUNPRQX̂KTQOKMQPRQOTKhi��jKNUKTZQKbSPQRTK
RNXTKUNPK_VsNPKVObK̀VTQPSV_XnKmZQKTNTV_KRǸ sSOQbKN]QPZQVbKVObKMPNUSTKUNPKVKRZVO[QKNPbQPKXZV__KsQK_S̀STQbK
TNKiu�KNUKTZQKbSPQRTKRNXTKPQ[VPb_QXXKSUKTZQKdNPeKSXKMQPUNP̀QbKsaKTZQKWNOTPVRTNPKNPKTZQKlYsRNOTPVRTNPn

HI mZQK̀VPeYMKNOKVOaKMVPTKNUKTZQKdNPeKVKlYsRNOTPVRTNPKXYsRNOTPVRTXKcS__KsQK_S̀STQbKTNKNOQKN]QPZQVbKVObK
MPNUSTKUS[YPQ̂KSOKVbbSTSNOKTNKTZQKWNOTPVRTNPgXKN]QPZQVbKVObKMPNUSTK̀VPeYMnKmZQKlYsRNOTPVRTNPKVObK
lYs�XYsRNOTPVRTNPK̀VaKbS]SbQKTZQKN]QPZQVbKVObKMPNUSTKV̀NYOTKVXKTZQaKV[PQQKYMNOnK

H� WNXTKTNKcZSRZKN]QPZQVbKVObKMPNUSTKSXKTNKsQKVMM_SQbKXZV__KsQKbQTQP̀SOQbKSOKVRRNPbVORQKcSTZKlQRTSNOKpnqnpn
H� �OKNPbQPKTNKUVRS_STVTQKRZQReSO[KNUKtYNTVTSNOXKUNPKQ�TPVXKVObKRPQbSTX̂KV__KMPNMNXV_X̂KQ�RQMTKTZNXQKXNK̀SONPK

TZVTKTZQSPKMPNMPSQTaKRVOKsQKXQQOKsaKSOXMQRTSNÔKXZV__KsQKVRRǸ MVOSQbKsaKVKRǸ M_QTQKSTQ̀SzVTSNOKNUKRNXTXK
SOR_YbSO[K_VsNP̂K̀VTQPSV_X̂KVObKXYsRNOTPVRTXnK�VsNPKVObK̀VTQPSV_KXZV__KsQKSTQ̀SzQbKSOKTZQK̀VOOQPK
MPQXRPSsQbKVsN]QnKdZQPQK̀VkNPKRNXTKSTQ̀XKVPQKXYsRNOTPVRTX̂KTZQaKXZV__KsQKSTQ̀SzQbKV_XNn

HJ y]QPZQVbKVObKMPNUSTK̀VPe�YMKXZV__KSOR_YbQ̂KsYTKONTKsQK_S̀STQbKTN̂KTZQKUN__NcSO[�
H� ZǸ QKNUUSRQKQ�MQOXQ�
H� USQ_bKNUUSRQKQ�MQOXQ�
HI XYMQP]SXSNO�
H� MPNkQRTK̀VOV[Q̀QOTK�KQXTS̀VTSNO�K
H� X̀V__KTNN_XK�KQtYSM̀ QOT�
HJ PQXQVPRZK�K_VaNYT�
HG SOXMQRTSNOXK�KMQP̀STX�
nx V̀TQPSV_KZVObSO[�
H� PQRNPbKbPVcSO[X�KVOb
H�� XVUQTaKVObKR_QVOYM

D
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DEFGHGIJKLMJNOPMJQRJSQTTMUSMTMUPJQRJPLMJVQWXJYZJPLMJNOPMJMZPO[\YZLMNJYUJPLMJ]̂WMMTMUP_JKLMJNOPMJZLO\\JUQPJ[MJ
Q̀ZP̀QUMNJQWJMaPMUNMNJ[bJPLMJROY\cWMJPQJOSPJQRJPLMJdQUPWOSPQWJQWJ̀MWZQUZJQWJMUPYPYMZJRQWJeLQTJPLMJdQUPWOSPQWJYZJ
WMZ̀QUZY[\MJPQJOSP_

DEFGHGfJKLMJNOPMJQRJgc[ZPOUPYO\JdQT̀ \MPYQUJYZJPLMJNOPMJSMWPYRYMNJ[bJPLMJ]WSLYPMSPJYUJOSSQWNOUSMJeYPLJgMSPYQUJh_i_JKLMJ
NOPMJQRJRYUO\JSQT̀ \MPYQUJYZJPLMJNOPMJSMWPYRYMNJ[bJPLMJ]WSLYPMSPJOUNJjeUMWJYUJOSSQWNOUSMJeYPLJgMSPYQUJh_kl_JmU\MZZJ
QPLMWeYZMJÔWMMNJYUJeWYPYÛJ[bJPLMJjeUMWnJPLMJdQUPWOSPQWJÔWMMZJPLOPJoYUO\JdQT̀ \MPYQUJZLO\\JQSScWJUQPJTQWMJPLOUJplJ
SO\MUNOWJNObZJORPMWJPLMJNOPMJQRJgc[ZPOUPYO\JdQT̀ \MPYQU_
qrstEuu

DEFGHGvJVQWXJWMTOYUYÛJPQJ[MJSQT̀ \MPMNJORPMWJgc[ZPOUPYO\JdQT̀ \MPYQUnJZLO\\J[MJ\YTYPMNJPQJYPMTZJeLYSLJSOUJQWNYUOWY\bJ
[MJSQT̀ \MPMNJeYPLYUJOJPLYWPbJwplxJNObJ̀MWYQNJwQUMJTQUPLxJ[MRQWMJRYUO\J̀ObTMUPJYZJTONM_

y

DEFGIGIJKLMJdQUPWOSPQWJZLO\\JUQPJXUQeYÛ\bnJMaSM̀PJ[bJÔWMMTMUPJQWJYUZPWcSPYQUJQRJPLMJjeUMWJYUJeWYPYÛnJSQTTMUSMJ
PLMJVQWXJ̀WYQWJPQJPLMJMRRMSPYzMJNOPMJQRJYUZcWOUSMJWM{cYWMNJPQJ[MJRcWUYZLMNJ[bJPLMJdQUPWOSPQWJOUNJjeUMW_jeUMWJOUNJPLMJ
jeUMW|ZJÒ ẀQzO\JQRJZcSLJYUZcWOUSM_JKLMJNOPMJQRJSQTTMUSMTMUPJQRJPLMJVQWXJZLO\\JUQPJ[MJSLOÛMNJ[bJPLMJMRRMSPYzMJ
NOPMJQRJZcSLJYUZcWOUSM_JKLMJVQWXJSOUJUQPJZPOWPJcUPY\JPLMJWM{cYWMNJYUZcWOUSMJOUNJ[QUNZJOWMJ̀WQzYNMNJOUNJPLMJdQUPWOSPJ
LOZJ[MMUJMaMScPMN_

DEFGIGfJKLMJdQUPWOSPQWJZLO\\J̀WQSMMNJMàMNYPYQcZ\bJeYPLJONM{cOPMJRQWSMZJOUNJZLO\\JOSLYMzMJgc[ZPOUPYO\JdQT̀ \MPYQUJOUNJ
RYUO\JSQT̀ \MPYQUJeYPLYUJPLMJdQUPWOSPJKYTM_JKLMJdQUPWOSPQWJÔWMMZJPLOPJPLMJVQWXJZLO\\J[MJ̀WQZMScPMNJWM̂c\OW\bnJ
NY\ŶMUP\bJOUNJcUYUPMWWc̀PMN\bJOPJZcSLJWOPMJQRJ̀WQ̂WMZZJOZJeY\\JMUZcWMJRc\\JSQT̀ \MPYQUJPLMWMQRJeYPLYUJPLMJdQUPWOSPJKYTMJ
Z̀MSYRYMNJOUNnJRcWPLMWnJPQJ̀WQzYNMJZcSLJ̀WQPMSPYQUZJOZJTObJ[MJUMSMZZOWb_J}PJYZJMàWMZZ\bJcUNMWZPQQNJOUNJÔWMMNJ[bJPLMJ
dQUPWOSPQWJPLOPJPLMJPYTMJRQWJPLMJZc[ZPOUPYO\JOUNJRYUO\JSQT̀ \MPYQUJQRJPLMJVQWXJYZJOJWMOZQUO[\MJPYTMJRQWJYPZJSQT̀ \MPYQUnJ
POXYÛJYUPQJSQUZYNMWOPYQUnJOTQÛJQPLMWJPLYÛZnJPLMJOzMWÔMJS\YTOPYSJWOÛMJOUNJcZcO\JeMOPLMWJSQUNYPYQUZJ̀WMzOY\YÛJYUJ
PLMJ~WQ�MSP|ZJ\QSO\YPb_

D�FGIGu�}UJUQJSOZMJZLO\\JPLMJdQUPWOSPQWJNM\ObJPLMJ̀WQ̂WMZZJQRJPLMJVQWXnJQWJOUbJ̀OWPJPLMWMQRnJQUJOSSQcUPJQRJSLOÛMZJYUJJPLMJ
VQWXJQWJNYZ̀cPMZJSOcZMNJ[bJ̀WQ̀QZMNJQWJQWNMWMNJSLOÛMZJYUJPLMJVQWXJwYUS\cNYÛJPLMJM{cYPO[\MJzO\cMJQRJPLMJSLOÛMZxnJ
QWJOUbJNYZ̀cPMZJQWJNYZÔWMMTMUPZJOZJPQJPLMJVQWXJQWJMaPWOJeQWX_

DEFGIGvJ}RJPLMJdQUPWOSPQWJNQMZJUQPJOSLYMzMJPLMJSQT̀ \MPYQUJNOPMJOUNJTY\MZPQUMJNOPMJRQWJMOSLJeQWXJYPMTJYUJPLMJdQUPWOSPnJOJ
TY\MZPQUMJQWJSWYPYSO\J̀OPLJNOPMJWMR\MSPMNJQUJPLMJ~WQ�MSPJgSLMNc\MnJQWJPLMJNOPMJQRJgc[ZPOUPYO\JdQT̀ \MPYQUJRQWJPLMJVQWXJQWJ
OUbJ̀OWPJPLMWMQRnJPLMJdQUPWOSPQWJZLO\\J[MJWMZ̀QUZY[\MJRQWJO\\JNYWMSPJOUNJSQUZM{cMUPYO\JNOTÔMZJPQJjeUMWJOWYZYÛJRWQTJ
OUbJNM\ObJQRJPLMJdQUPWOSPQWnJYPZJgc[�dQUPWOSPQWZnJgc[�Zc[SQUPWOSPQWZnJOUNJZc̀ \̀YMWZnJYUJ̀MWRQWTYÛJQWJSQT̀ \MPYÛJPLMJ
VQWXJYUJOSSQWNOUSMJeYPLJPLMJPYTMJWM{cYWMTMUPZJQRJPLMJdQUPWOSPnJ[bJeObJQRJMaOT̀ \MJ[cPJUQPJOZJOJ\YTYPOPYQU�JwYxJ
ONNYPYQUO\JOWSLYPMSPcWO\JOUNJSQUZPWcSPYQUJTOUÔMTMUPJRMMZJWM\OPMNJPQJMaPMUNMNJZMWzYSMZ�JwYYxJONNYPYQUO\J̀WQ�MSPJ
TOUÔMTMUPJSQZPZ�JwYYYxJRYUOUSYÛJSQZPZJwYUS\cNYÛJNM\ObMNJQWJ\QZPJgPOPMJ�cY\NYÛJ]YNx�JwzYxJPMT̀ QWOWbJZPQWÔMJOUNJ
NYZ\QSOPYQUJSQZPZ�JOUNJwzxJSQZPZJWM\OPMNJPQJPLMJNYZWc̀PYQUJQWJWM\QSOPYQUJQRJPLMJjeUMW|ZJ̀MWZQUUM\nJOSONMTYSJOUNJQPLMWJ
NM̀OWPTMUPZnJYUS\cNYÛJM{cỲTMUPJOUNJTOSLYUMWbnJORRMSPMNJ[bJPLMJjeUMW|ZJYUO[Y\YPbJPQJPYTM\bJQSSc̀bJPLMJ~WQ�MSPJ
ROSY\YPYMZ_JKLMJjeUMWJZLO\\JLOzMJPLMJWŶLPJPQJNMNcSPJPLMJOTQcUPJQRJPLMJRQWM̂QYÛJNOTÔMZJRWQTJOUbJ̀ObTMUPJPLMUJNcMJ
QWJPLMWMORPMWJ[MSQTYÛJNcMJRWQTJPLMJjeUMWJPQJPLMJdQUPWOSPQW_J}RJPLMJdQUPWOSPJgcTJYZJMaLOcZPMNnJPLMJdQUPWOSPQWJZLO\\J
ÒbJZcSLJOTQcUPZJPQJPLMJjeUMWJQUJNMTOUN_

DEFGIG�J}UJPLMJMzMUPJPLMJdQUPWOSPQWJROY\ZJPQJSQT̀ \MPMJO\\JVQWXJcUNMWJPLYZJdQUPWOSPJ[bJZOYNJZSLMNc\MNJNOPMZnJPLMJ
dQUPWOSPQWJeY\\JUQPJ[MJ̀MWTYPPMNJPQJ̀MWRQWTJOUbJeQWXJNcWYÛJUQWTO\JZSLQQ\JLQcWZJeYPLQcPJPLMJMàWMZZJeWYPPMUJ
OcPLQWY�OPYQUJQRJPLMJjeUMW_JgcSLJVQWXJZLO\\JQU\bJ[MJ̀MWRQWTMNJORPMWJZSLQQ\JLQcWZnJgOPcWNObZnJgcUNObZnJLQ\YNObZJQWJ
M̀WYQNZJeLMUJZSLQQ\JYZJcUQSSc̀YMNJOPJUQJONNYPYQUO\JSQZPJQRJOUbJXYUNJPQJPLMJjeUMW_J}UJONNYPYQUJPQJNOTÔMZJYUScWWMNJ[bJ
PLMJjeUMWJYUJSQUUMSPYQUJeYPLJPLMJdQUPWOSPQW|ZJNM\ObnJPLMJdQUPWOSPQWJZLO\\J[MJ\YO[\MJRQWJO\\JSQZPZJYUScWWMNJ[bJPLMJjeUMWJ
PQJ̀WQzYNMJZPORRnJ]WSLYPMSPJOUNJdQUZPWcSPYQUJ�OUÔMWJ̀MWZQUUM\JOZJWM{cYWMNJPQJTOXMJROSY\YPbJOSSMZZY[\MJ[bJdQUPWOSPQWJ
OUNJ̀MWRQWTJYUZ̀MSPYQUZJNcWYÛJZcSLJQRRJLQcWZ_

DEFGIG�JKLMJdQUPWOSPQWJcUNMWZPOUNZJPLOPJYUJQWNMWJPQJTMMPJPLMJWM{cYWMTMUPZJQRJPLMJ~WQ�MSPJZSLMNc\MnJYUS\cNYÛJ
YUPMWTYPPMUPJTY\MZPQUMJOUNJSWYPYSO\J̀OPLJNOPMZJZMPJRQWPLJYUJPLMJdQUPWOSPJ�QScTMUPZnJYPJTObJ[MJWM{cYWMNJPQJeQWXJYPZJ
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CDEFGHHDIJKHLJDMNOCPDHQJGRDEQOPDJGHJEDSNIKEJTGEUJLKVFJKHLJGHJWKQNELKVFJKHLJXGIOLKVFYJQXDJZGFQJG[JTXOZXJOFJOHZINLDLJ
OHJQXDJ\GHQEKZQJWNP]Ĵ[JQXDJ_THDEJFCDZO[OZKIIVJKCCEGRDFJOHJTEOQOHSJEDOP̀ NEFDPDHQJ[GEJGRDEQOPDYJQXDJ\GHQEKZQGEJFXKIIJ̀DJ
CKOLJ̀VJQXDJ_THDEJGHJQXDJ̀KFOFJG[JQXDJCEDPONPJCKVPDHQ]

abcdedcJfXDJ_THDEJFXKIIJXKRDJQXDJEOSXQJKQJKHVJQOPDJQGJPGLO[VJQXDJgEGhDZQJWZXDLNIDiJQGJFNFCDHLYJLDIKVJGEJKZZDIDEKQDYJOHJ
TXGIDJGEJOHJCKEQYJQXDJZGPPDHZDPDHQJGEJDjDZNQOGHJG[JQXDJkGEUJGEJKHVJCGQOGHJQXDEDG[JGEJQGJRKEVJQXDJFDMNDHZDJQXDEDG[iJ
KHLJQGJCEDFZEÒDJQXDJQOPDYJGELDEJKHLJCEOGEOQVJG[JQXDJRKEOGNFJCGEQOGHFJG[JQXDJkGEUYJKHLJKIIJGQXDEJPKQQDEFJEDIKQOHSJQGJQXDJ
FZXDLNIOHSJG[JQXDJkGEU]JfXDJ\GHQEKZQGEJFXKIIJHGQJ̀DJDHQOQIDLJQGJKLLOQOGHKIJZGPCDHFKQOGHJ[GEJKHVJFNZXJLDZOFOGHFJPKLDJ
V̀JQXDJ_THDE]
lmnobpq

abcdrdsĴ[JQXDJ\GHQEKZQGEJOFJLDIKVDLJKQJKHVJQOPDJOHJQXDJZGPPDHZDPDHQJGEJCEGSEDFFJG[JQXDJkGEUJ̀VJtuvJKHJKZQJGEJHDSIDZQJ
KFJKJEDFNIQJG[wJxZQFJG[JyGLJtFNZXJKFJQGEHKLGYJ[IGGLYJXNEEOZKHDYJCKHLDPOZFJzFDDJDjZDCQOGHJ̀DIGT{YJDCOLDPOZFYJDQZ]J
PKUOHSJCDE[GEPKHZDJQDPCGEKEOIVJOPCGFFÒIDviJQXDJHDSIOSDHQJKZQFJGEJGPOFFOGHFJG[JQXDJ_THDEYJxEZXOQDZQYJ\GHFQENZQOGHJ
|KHKSDEYJGEJKHJDPCIGVDDJG[JKHVJG[JQXDPYJGEJG[JQXDJ_THDE}FJGTHJ[GEZDFYJWDCKEKQDJ\GHQEKZQGEFYJGEJGQXDEJ\GHQEKZQGEFiJt~vJ
V̀JZXKHSDFJGELDEDLJOHJQXDJkGEUiJt�vJ̀VJIK̀GEJLOFCNQDFYJ[OEDYJNHNFNKIJLDIKVJOHJLDIORDEODFYJNHKRGOLK̀IDJZKFNKIQODFYJ
KLRDEFDJTDKQXDEJZGHLOQOGHFJLGZNPDHQDLJOHJKZZGELKHZDJTOQXJWDZQOGHJu�]u]�]~YJGEJGQXDEJZKNFDFJ̀DVGHLJQXDJ\GHQEKZQGE}FJ
ZGHQEGIiJt�vJ̀VJLDIKVJKNQXGEO�DLJ̀VJQXDJ_THDEJCDHLOHSJPDLOKQOGHJKHLJ̀OHLOHSJLOFCNQDJEDFGINQOGHiJGEJt�vJ̀VJGQXDEJZKNFDFJ
QXKQJQXDJ\GHQEKZQGEJKFFDEQFJKHLJQXDJxEZXOQDZQYJ̀KFDLJGHJQXDJEDZGPPDHLKQOGHJG[JQXDJ\GHFQENZQOGHJ|KHKSDEYJLDQDEPOHDFJ
hNFQO[VJLDIKVYJQXDHJQXDJ\GHQEKZQJfOPDJFXKIIJ̀DJDjQDHLDLJ[GEJFNZXJEDKFGHK̀IDJQOPDJKFJQXDJxEZXOQDZQJPKVJLDQDEPOHD]GQXDEJ
\GHQEKZQGEFYJGEJQXDOEJKSDHQFJGEJDPCIGVDDFiJFQEOUDFYJIGZUGNQFJGEJGQXDEJIK̀GEJLOFQNÈKHZDFJtHGQJKEOFOHSJ[EGPJQXDJIK̀GEJ
CEKZQOZDFJG[J\GHQEKZQGEJGEJOQFJWǸZGHQEKZQGEFYJWNCCIODEFYJGEJWǸ�FǸZGHQEKZQGEFJQGJZGPCIVJTOQXJQXDOEJG̀IOSKQOGHFJKEOFOHSJ
NHLDEJQXDJ\GHQEKZQviJNHNFNKIIVJKLRDEFDJTDKQXDEJZGHLOQOGHFiJ[EDOSXQJDP̀ KESGDFJtCEGROLDLJQXKQJLDIKVFJ̀VJQXDJ\GHQEKZQGEYJ
OQFJWǸZGHQEKZQGEFYJWǸ�FǸZGHQEKZQGEFJGEJWNCCIODEFJLGJHGQJZGHFQOQNQDJKHJDjZNFK̀IDJZKNFDJG[JLDIKVviJZXKHSDFJOHJQXDJ
TGEUJQGJ̀DJCDE[GEPDLJ̀VJQXDJ\GHQEKZQGEJtHGQJZKNFDLJGEJEDFNIQOHSJ[EGPJQXDJ[KOINEDJG[JQXDJ\GHQEKZQGEJGEJOQFJ
WǸZGHQEKZQGEFYJWNCCIODEFJGEJWǸ�FǸZGHQEKZQGEFviJGEJZXKHSDFJQGJIKTFJGEJEDSNIKQOGHFJK[QDEJQXDJD[[DZQORDJLKQDJG[JQXDJ
\GHQEKZQYJCEGROLDLJQXDJ\GHQEKZQGEJXKFJNFDLJKIIJEDKFGHK̀IDJD[[GEQFJQGJPOQOSKQDJQXDJ[GEDSGOHSJZKNFDFiJQXDHJQXDJ\GHQEKZQGEJ
FXKIIJ̀DJDHQOQIDLJQGJKJLKVJ[GEJLKVJDjQDHFOGHJG[JQXDJ\GHQEKZQJfOPDJ[GEJQXDJDFQK̀IOFXDLJLDIKVJQGJQXDJZEOQOZKIJCKQXJG[JQXDJ
kGEUJFǸhDZQJQGJQXDJCEGROFOGHFJG[JQXOFJxEQOZIDJ�JKHLJxEQOZIDJu�]JxIIJGQXDEJLDIKVFJG[JQXDJgEGhDZQYJOHZINLOHSJ̀NQJHGQJIOPOQDLJ
QGYJxEZXOQDZQJEDRODTJKHL�GEJKCCEGRKIJG[JFXGCJLEKTOHSFJGEJGQXDEJFǸPOQQKIFYJEDMNDFQFJ[GEJOH[GEPKQOGHYJZIKEO[OZKQOGHFYJ
FKPCIDFYJKHLJZXKHSDJGELDEFiJ_THDEJFZXDLNIDiJxEZXOQDZQJZDEQO[OZKQOGHJG[JCKVPDHQiJCKVPDHQJ̀VJ_THDEJG[J\GHQEKZQGE}FJ
xCCIOZKQOGHJ[GEJgKVPDHQiJZGGELOHKQOGHJKPGHSJQXDJ|NIQOCIDJgEOPDJ\GHQEKZQGEFiJNHKRKOIK̀OIOQVJG[JPKQDEOKIFJKHL�GEJ
DMNOCPDHQiJFNERDVOHS�QDFQOHSiJZIGFDGNQYJDQZ]JKEDJLDDPDLJQGJ̀DJ[GEDFDDK̀IDJKHLJZGHQDPCIKQDLJKHLYJQXDED[GEDYJFXKIIJHGQJ
[GEPJQXDJ̀KFOFJ[GEJKJZIKOPJ[GEJKHJDjQDHFOGHJG[JQOPDJGEJKLLOQOGHKIJZGPCDHFKQOGHJ̀VJQXDJ\GHQEKZQGE]JJ\GHLOQOGHFJZKNFDLJ
V̀JQXDJ\_�̂��u�JCKHLDPOZJGEJDCOLDPOZYJGEJKHVJRKEOKHQFJG[JQXDJLOFDKFDYJFXKIIJHGQJ[GEPJQXDJ̀KFOFJG[JKHJDjZNFDJNHLDEJQXOFJ
FDZQOGH]JJ�GJKLLOQOGHKIJQOPDJGEJZGPCDHFKQOGHJFXKIIJ̀DJCEGROLDLJQGJQXDJ\GHQEKZQGEJ[GEJ\_�̂��u�JGEJKHVJRKEOKHQ]

abcdrdsds�fXDJ\GHQEKZQGEJ[NEQXDEJKZUHGTIDLSDFJKHLJKSEDDFJQXKQJKLhNFQPDHQFJOHJQXDJ\GHQEKZQJfOPDJTOIIJ̀DJCDEPOQQDLJ[GEJ
KJLDIKVJGHIVJQGJQXDJDjQDHQJFNZXJLDIKVJtuvJOFJHGQJZKNFDLJGEJZGNILJHGQJXKRDJ̀DDHJKHQOZOCKQDLJ̀VJQXDJ\GHQEKZQGEYJt~vJZGNILJ
HGQJ̀DJIOPOQDLJGEJKRGOLDLJ̀VJQXDJ\GHQEKZQGE}FJQOPDIVJHGQOZDJQGJQXDJ_THDEJG[JQXDJLDIKVJGEJEDKFGHK̀IDJIOUDIOXGGLJQXKQJKJ
LDIKVJTOIIJGZZNEYJKHLJt�vJOFJG[JKJLNEKQOGHJG[JPGEDJQXKHJGHDJtuvJLKV]J

abcdrdsde�fXDJ\GHQEKZQGE}FJOHK̀OIOQVJQGJFDZNEDJFN[[OZODHQJCDEFGHHDIJ[GEJQXDJCDE[GEPKHZDJG[JQXDJkGEUJFXKIIJHGQJZGHFQOQNQDJ
KJ̀KFOFJ[GEJKHJDjQDHFOGHJG[JQOPD]JfXDJ\GHQEKZQGEJFXKIIJHGQJ̀DJDHQOQIDLJQGJKHJDjQDHFOGHJG[JQOPDJO[JQXDJxEZXOQDZQJGEJ
\GHFQENZQOGHJ|KHKSDEJFQGCFJQXDJkGEUJLNDJQGJQXDJDjOFQDHZDJG[JGEJEDKFGHK̀IDJFNFCOZOGHJG[JKJLD[OZODHZVJOHJQXDJkGEU]

abcdrdsdrJxHJDjQDHFOGHJG[JQXDJ\GHQEKZQJfOPDYJO[JEDMNDFQDLJ̀VJQXDJ\GHQEKZQGEYJFXKIIJGHIVJ̀DJZGHFOLDEDLJK[QDEJQXDJ
\GHQEKZQGEJXKFJPKLDJEDKFGHK̀IDJD[[GEQJQGJEDZGRDEJQXDJIGFQJQOPD]JxHJDjQDHFOGHYJGEJDjQDHFOGHFYJG[JQOPDJPKVJ̀DJSEKHQDLJ
FǸhDZQJQGJQXDJCEGROFOGHFJG[JQXOFJxEQOZIDJ�YJ̀NQJGHIVJK[QDEJTEOQQDHJKCCIOZKQOGHJQXDED[GEDJ̀VJQXDJ\GHQEKZQGE]JxHJDjQDHFOGHJ
G[JQOPDJFXKIIJ̀DJGHIVJ[GEJQXDJHNP̀ DEJG[JLKVFJG[JLDIKVJTXOZXJQXDJxEZXOQDZQJPKVJLDQDEPOHDJQGJ̀DJLNDJFGIDIVJQGJQXDJZKNFDFJ
FDQJ[GEQXJOHJQXDJKCCIOZKQOGHJ[GEJDjQDHFOGHJG[JQOPD]JfXDJ\GHQEKZQGEJFXKIIJHGQJ̀DJDHQOQIDLJQGJEDZDORDJKJFDCKEKQDJDjQDHFOGHJG[J
QOPDJ[GEJDKZXJGHDJG[JFDRDEKIJZKNFDFJG[JLDIKVJGCDEKQOHSJZGHZNEEDHQIViJ̀NQJO[JKQJKIIYJGHIVJQXDJKZQNKIJCDEOGLJG[JLDIKVJKFJ
LDQDEPOHDLJ̀VJQXDJ\GHFQENZQOGHJ|KHKSDEJGEJxEZXOQDZQ]

abcdrdsdpJxIIJEDMNDFQFJ[GEJKLLOQOGHKIJQOPDJFXKIIJ̀DJPKLDJOHJTEOQOHSYJLDIORDEDLJQGJQXDJ\GHFQENZQOGHJ|KHKSDEJTOQXOHJ[ORDJ
t�vJLKVFJ[EGPJQXDJQOPDJTXDHJQXDJZOEZNPFQKHZDJTOQXJCGQDHQOKIJ[GEJLDIKVJ̀DZGPDFJEDKFGHK̀IVJUHGTHJQGJQXDJ\GHQEKZQGEYJ
FNCCGEQDLJ̀VJLGZNPDHQKQOGHJTXOZXJLDPGHFQEKQDFJQGJQXDJxEZXOQDZQJKHLJ\GHFQENZQOGHJ|KHKSDE}FJFKQOF[KZQOGHJQXKQJQXDJ
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DEFGFDHIJKHGLJMNJGLOJPMEQJLHRJSOOTJRFUTFNFDHTGIVJHIGOEOWJSVJGLOJWOIHVRJGMJGLOJHDGFXFGFORJFTJYZORGFMT[JHTWJGLHGJGLOJ\EM]ODGJ
RDLOWZIOJDHTTMGJSOĴHFTGHFTOWJSVJEO_MEWOEFTUJMGLOEJHDGFXFGFORJ̀FGLFTJGLOJ\EM]ODGJHGJTMJDMRGaJbLFRJEOYZORGJRLHIIJHIRMJ
DMTGHFT[JHGJHĴFTF̂Ẑ [JGLOJNMIIM̀FTUJFTNMÊHGFMTcJdefJWHGOJMNJRGHEGJMNJWOIHVgJdhfJRKODFNFDJDHZROJMNJWOIHVgJdifJONNODGJMNJ
WOIHVJMTJDMTRGEZDGFMTJKEMUEORRgJHTWJdjfJWHGOJMNJGOÊFTHGFMTJMNJWOIHVaJkKMTJEODOFKGJMNJGLOJlMTGEHDGMEmRJEOYZORGJNMEJHTJ
OnGOTRFMTJMNJGF̂O[JGLOJò TOEJ̀FIIJHRDOEGHFTJGLOJNHDGRJHTWJOnGOTGJMNJGLOJWOIHV[JHTWĴHV[JFTJFGRJRMIOJWFRDEOGFMT[JOnGOTWJGLOJ
GF̂OJNMEJDM̂ KIOGFMTJMNJGLOJlMTGEHDGMEmRJPMEQJ̀LOTJFTJFGRJ]ZWÛ OTGJRZDLJHTJOnGOTRFMTJFRJ]ZRGFNFOWaJbLOJò TOEmRJ
WOGOÊFTHGFMTJ̀FIIJSOJNFTHIJHTWJSFTWFTUJFTJHTVJIFGFUHGFMTJDM̂ ÔTDOWJSVJGLOJlMTGEHDGMEJHUHFTRGJGLOJò TOEJ̀LFDLJHEFRORJ
MZGJMNJGLOJò TOEmRJWOTFHIJMNJHTJOnGOTRFMTJMNJGF̂OJGMJGLOJlMTGEHDGMEaJpTVJHKKEMXHIJMNJHTJOnGOTRFMTJMNJGLOJlMTGEHDGMEmRJ
GF̂OJGMJDM̂ KIOGOJFGRJPMEQJRLHIIJSOĴÔMEFHIFqOWJSVJ̀EFGGOTJDLHTUOJMEWOE[JRFUTOWJSVJGLOJò TOE[JlMTGEHDGME[JpEDLFGODGJ
HTWJlMTRGEZDGFMTJrHTHUOEaJPLOTJGLOJò TOEJWOGOÊFTORJGLHGJGLOJlMTGEHDGMEJ̀FIIJSOJUEHTGOWJHTJOnGOTRFMTJMNJGF̂O[JRZDLJ
OnGOTRFMTJRLHIIJSOJDM̂ KZGOWJFTJHDDMEWHTDOJ̀FGLJGLOJNMIIM̀FTUcJNMEJOHDLJWHVJMNJWOIHVJFTJGLOJDM̂ KIOGFMTJMNJFGRJPMEQ[JGLOJ
lMTGEHDGMEJRLHIIJSOJHIIM̀OWJMTOJWHVJMNJHWWFGFMTHIJGF̂OJGMJDM̂ KIOGOJFGRJlMTGEHDGaJbLOJlMTGEHDGMEJRLHIIJTMGJSOJOTGFGIOWJGMJ
EODOFXOJHJROKHEHGOJOnGOTRFMTJMNJGF̂OJNMEJOHDLJMTOJMNJROXOEHIJDHZRORJMNJWOIHVJMKOEHGFTUJDMTDZEEOTGIVgJEHGLOE[JMTIVJGLOJ
HDGZHIJKOEFMWJMNJWOIHVJHRJWOGOÊFTOWJSVJGLOJò TOEJMEJFGRJpEDLFGODGĴHVJSOJHIIM̀OWaJ

stuvwvxvyJzHFIZEOJMNJGLOJlMTGEHDGMEJGMJUFXOJ̀EFGGOTJTMGFDOJHRJEOYZFEOWJSVJ{ODGFMTJ|aiaeajJMEJGMJRGEFDGIVJDM̂ KIVJ̀FGLJGLOJ
EOYZFEÔOTGRJMNJpEGFDIOJ|JRLHIIJSOJWOÔOWJDMTDIZRFXOIVJGMJSOJHJ̀HFXOEJHTWJEOIOHROJMNJRZDLJDIHF̂[JHTWJRZDLJTMGFDOJRLHIIJ
SOJHJDMTWFGFMTJKEODOWOTGJGMJGLOJlMTGEHDGMEmRJEFULGJGMĴHQOJHJDIHF̂JNMEJHTVJDIHF̂JHEFRFTUJMZGJMN[JZTWOEJMEJFTJDMTTODGFMTJ
F̀GLJGLOJlMTGEHDGMEJMEJGLOJKOENMÊHTDOJMNJGLOJPMEQa

stuvwv}JlIHF̂RJEOIHGFTUJGMJGF̂OJRLHIIJSOĴHWOJFTJHDDMEWHTDOJ̀FGLJHKKIFDHSIOJKEMXFRFMTRJMNJpEGFDIOJe~a�MG̀FGLRGHTWFTUJ
HTVGLFTUJGMJGLOJDMTGEHEVJFTJGLOJlMTGEHDGJ�MDẐ OTGR[JHTJOnGOTRFMTJFTJGLOJlMTGEHDGJbF̂O[JGMJGLOJOnGOTGJKOÊFGGOWJHTWJ
]ZRGFNFOWJZTWOEJ{ODGFMTJ|aiae[JRLHIIJSOJGLOJRMIOJEÔOWVJMNJGLOJlMTGEHDGMEJNME[JHTWJGLOJlMTGEHDGMEJ̀HFXORJFGRJEFULGJGMJHTVJ
DIHF̂JNMEJWĤHUORJGMJGLOJOnGOTGJHEFRFTUJNEM̂ [JHTVJdefJWOIHVJFTJGLOJDM̂ ÔTDÔOTG[JKEMRODZGFMT[JMEJDM̂ KIOGFMTJMNJGLOJ
PMEQgJdhfJLFTWEHTDOJMEJMSRGEZDGFMTJFTJGLOJKOENMÊHTDOJMNJGLOJPMEQgJdifJIMRRJMNJKEMWZDGFXFGVJMEJHDDOIOEHGFMTgJMEJdjfJ
MGLOEJDIHF̂RJNMEJWFREZKGFMT[JFTGOENOEOTDO[JFTONNFDFOTDFOR[JF̂KOWHTDO[JLFTWEHTDO[JHDDOIOEHGFMT[JEOROYZOTDFTU[JRDLOWZIOJ
F̂KHDGR[JIHDQJMNJGF̂OIFTORRJSVJGLOJò TOEJMEJFGRJDMTRZIGHTGR[JHTWJIHDQJMNJDMMEWFTHGFMT[JOEEMERJMEJM̂ FRRFMTRJFTJGLOJWORFUTJ
MNJGLOJ\EM]ODG[JDẐ ZIHGFXOJF̂KHDGJMNĴZIGFKIOJDLHTUOJMEWOER[JWOIHVJHTWJMGLOEJF̂KHDGRJdDMIIODGFXOJEONOEEOWJGMJLOEOFTJHRJ
��OIHVdRf�faJ�TJTMJOXOTGJRLHIIJGLOJlMTGEHDGMEJSOJOTGFGIOWJGMJHTVJDM̂ KOTRHGFMTJMEJEODMXOEVJMNJHTVJWĤHUORJFTJ
DMTTODGFMTJ̀FGLJHTVJ�OIHV[JFTDIZWFTU[JSZGJTMGJIF̂FGOWJGM[JWOIHVJDMRGR[JIMRRJMNJKEMWZDGFXFGVJMEJONNFDFOTDV[JIMRGJKEMNFGR[J
OnGOTWOWJ]MSRFGOJUOTOEHIJDMTWFGFMTRJHTWJLM̂ OJMNNFDOJMXOELOHW[JDMTROYZOTGFHIJWĤHUOR[JIMRGJMKKMEGZTFGVJDMRGR[JF̂KHDGJ
WĤHUOR[JMEJMGLOEJRF̂FIHEJEÔZTOEHGFMTaJbLOJò TOEmRJOnOEDFROJMNJHTVJMNJFGRJEFULGRJMEJEÔOWFORJZTWOEJGLOJlMTGEHDGJ
�MDẐ OTGRJdFTDIZWFTU[JSZGJTMGJIF̂FGOWJGM[JMEWOEFTUJDLHTUORJFTJGLOJPMEQ[JMEJWFEODGFTUJRZRKOTRFMT[JEORDLOWZIFTUJMEJ
DMEEODGFMTJMNJGLOJPMEQf[JEOUHEWIORRJMNJGLOJOnGOTGJMEJNEOYZOTDVJMNJGLOJò TOEmRJOnOEDFROJMNJRZDLJEFULGRJMEJEÔOWFOR[JRLHIIJ
TMGJSOJDMTRGEZOWJHRJFTGOENOEOTDO[JLFTWEHTDOJMEJMSRGEZDGFMTJ̀FGLJGLOJlMTGEHDGMEmRJKOENMÊHTDOJMNJGLOJPMEQJHTWJRLHIIJTMGJ
OTGFGIOJGLOJlMTGEHDGMEJGMJHTVJHWWFGFMTHIJDM̂ KOTRHGFMTaJbLOJlMTGEHDGMEJRLHIIJFTDIZWOJHJTM_WĤHUOR_NME_WOIHVJDIHZROJFTJ
HIIJRZSDMTGEHDGRJNMEJGLOJKOENMÊHTDOJMNJGLOJPMEQa

stuvwvwJbLFRJ{ODGFMTJ|aiJWMORJTMGJKEODIZWOJEODMXOEVJMNJWĤHUORJNMEJWOIHVJSVJOFGLOEJKHEGVJZTWOEJMGLOEJKEMXFRFMTRJMNJGLOJ
lMTGEHDGJ�MDẐ OTGRa�OIHVRJGLHGJHNNODGJGLOJRDLOWZIOWJDM̂ KIOGFMTJMNJGLOJPMEQJHTWJHEOJHGGEFSZGHSIOJGMJFTGOENOEOTDOJ
SOG̀OOTJrZIGFKIOJ\EF̂OJlMTGEHDGMER[J{OKHEHGOJlMTGEHDGMER[J{ZSDMTGEHDGMER[JRZKKIFOER[JZGFIFGVJDM̂ KHTFORJMEJ
ẐTFDFKHIFGFOR[JRLHIIJSOJDM̂ KOTRHGOWJRMIOIVJSVJGLOJUEHTGFTUJMNJHTJOnGOTRFMTJMNJGF̂OJGMJGLOJlMTGEHDGMEJSVJGLOJò TOEJGMJ
DM̂ KIOGOJGLOJPMEQJ̀FGLMZGJDLHEUORJGMJGLOJò TOEaJbLOJKHEGFORJHDQTM̀IOWUOJGLHGJGLOJlMTGEHDGJbF̂OJGHQORJFTGMJHDDMZTGJ
GLOJGF̂OJTODORRHEVJNMEJEOXFÒJMNJRLMKJWEH̀FTUR[JWORFUTJOEEMERJMEJM̂ FRRFMTR[JDMMEWFTHGFMTJĤMTURGJlMTGEHDGMER[JDLHTUOJ
MEWOER[JWOIHVRJFTDZEEOWJSVJROHRMTHIJIF̂FGHGFMTRJHTWJMGLOEJHŴ FTFRGEHGFXOJKEMDORRFTUJSVJHIIJKHEGFORJFTXMIXOWJHTWJHEOJTMGJ
DM̂ KOTRHGMEVaJbLOJlMTGEHDGMEJHUEOORJGLHGJFGJLHRJFTDIZWOWJFTJFGRJ�FWJKEFDORJGLOJHWWFGFMTHIJDMRGJMNJWMFTUJ̀MEQJZTWOEJGLFRJ
lMTGEHDGJDHZROWJSVJFTGOENOEOTDOJMNJMGLOEJ\EF̂OJlMTGEHDGMER[J{OKHEHGOJlMTGEHDGMER[J{ZSDMTGEHDGMER[JOGDaJHTWJGLOJMGLOEJ
TMT_DM̂ KOTRHGMEVJ�OIHVRJWORDEFSOWJHSMXOa

stuvwv�JPLOTJGLOJlMTGEHDGJbF̂OJLHRJSOOTJOnGOTWOW[JHRJKEMXFWOWJZTWOEJ{ODGFMTJ|ai[JRZDLJOnGOTRFMTJMNJGF̂OJRLHIIJTMGJSOJ
DMTRFWOEOWJHRJ]ZRGFNVFTUJOnGEHJDM̂ KOTRHGFMTJGMJGLOJlMTGEHDGMEJNMEJHŴ FTFRGEHGFXOJDMRGR[JLM̂ OJMNNFDO[JORGF̂HGFTU[J
OnGOTWOWJUOTOEHIJDMTWFGFMTRJMEJMGLOEJRF̂FIHEJF̂KHDGJDMRGRaJbLOJlMTGEHDGMEJHDQTM̀IOWUORJGLHGJFTJHUEOOFTUJGMJGLOJ
lMTGEHDGJ{Ẑ JFGJHRRORROWJGLOJKMGOTGFHIJF̂KHDGJMNJGLOJIF̂FGHGFMTRJFTJ{ODGFMTJ|aiahJMTJFGRJHSFIFGVJGMJEODMXOEJHWWFGFMTHIJ
DM̂ KOTRHGFMTJFTJDMTTODGFMTJ̀FGLJHJPMEQJWOIHV[JFTGOENOEOTDO[JF̂KHDGJMEJLFTWEHTDOJHTWJHUEOORJGLHGJGLMROJIF̂FGHGFMTRJ
RLHIIJHKKIVJEOUHEWIORRJMNJGLOJHDDZEHDVJMNJGLOJlMTGEHDGMEmRJHRRORR̂OTGJMEJHDGZHIJDMRGRJFTDZEEOWJSVJGLOJlMTGEHDGMEa



��������������	
�
�������
������������	����
������������������������� �����!�����!���������"��������������
�
�#
���$%�
���
��������������
����������
���!&�
$��
��������������
����������
���!&�$���!&���
�����'���!�����$�������������	����
���&���
�����
���(�����%�
���
��������������
����������
�����%����������)���
�����
������*+��+,��-%�����*.��.��������
��/��
��0�����,�,�����)�����
1��
������2.��.����!�������������
���
!�������
��
��������
3���
���
�����!��������������
4
���
��������������
�)������
��������������	����
���5�%
�������6
�#��
��%���
�������������#���������!�
3������������7�����������������
89:;�<=>:9?� @����2��,��A

BC

DEFGHGIJKLJMNOJPQRMSTUMQSJVWXYZMVJTJ[SQ\SOVVJSO[QSMJZR]ZUTMZR\̂JQSJQMNOS_ZVOJÒ[SOVVOVJTRJZRMORMZQRJMQJTUNZOaÔJ
UQY[bOMZQRJQLJMNOJcQSdJ[SZQSJMQJTReJUQY[bOMZQRJ]TMOJSOfWZSO]JXeJMNOJPQRMSTUMJgQUWYORMVJQSJÒ[ZSTMZQRJQLJMNOJPQRMSTUMJ
hZYÔJRQJbZTXZbZMeJQLJMNOJi_ROSJMQJMNOJPQRMSTUMQSJLQSJTReJLTZbWSOJQLJMNOJPQRMSTUMQSJMQJVQJUQY[bOMOJMNOJcQSdJVNTbbJXOJ
USOTMO]JQSJZY[bZO]jJ

DEFGHGkJhNOJZRMORMJQLJMNOJPQRMSTUMJZVJLQSJcQSdJMQJLQbbQ_JTJbQ\ZUTbJVOfWORUOjJhNOJPQRMSTUMQŜJNQ_OaOŜJYTeJXOJSOfWZSO]J
XeJMNOJi_ROŜJPQRVMSWUMZQRJlTRT\OSJQSJmSUNZMOUMJMQJMOY[QSTSZbeJQYZMJQSJbOTaOJQWMJTReJVOUMZQRJQLJcQSdJQSJ[OSLQSYJ
cQSdJQWMJQLJVOfWORUOjJiWMJQLJVOfWORUOJ_QSdJTR]JUQYOJXTUdJMZYOJMQJMNOVOJTSOTVJVNTbbJXOJ[OSLQSYO]JTMJRQJT]]ZMZQRTbJ
UQVMJMQJMNOJi_ROSj

DEFGHGnJPbTZYVJSObTMZR\JMQJPQRMSTUMJhZYOJVNTbbJXOJYT]OJZRJTUUQS]TRUOJ_ZMNJT[[bZUTXbOJ[SQaZVZQRVJQLJmSMZUbOJopj

DEFGqErstusvwxyvEvwzw{y|
DEFGqG}EPQRMSTUMQSJSOTbZ~OVJMNTMJMZYOJZVJQLJMNOJOVVORUOJQRJMNZVJPQRMSTUMJTR]JMNOJPQRVMSWUMZQRJ�UNO]WbOJVNTbbJXOJ
VWXYZMMO]J[OSJ�OUMZQRVJZRUbW]O]JNOSOZRjJKRJMNOJOaORMJMNOJPQRMSTUMQSJLTZbVJMQJVWXYZMJTJPQRVMSWUMZQRJ�UNO]WbOJXeJVTZ]J
]TMÔJMNOJVWYJ[OSJUTbOR]TSJ]TeJQLJ������Jh����J���g��gJgi��m��J_ZbbJXOJVWXMSTUMO]JLSQYJMNOJPQRMSTUMJ�WYJ
]WOJMNOJPQRMSTUMQSJZRJMNOJLQSYJQLJTJUNTR\OJQS]OSj

DEFGqG�EPQRMSTUMQSJSOTbZ~OVJMNTMJMZYOJZVJQLJMNOJOVVORUOJQRJMNZVJPQRMSTUMJTR]JMNOJUQY[bOMZQRJ]TMOJLQSJTReJ_QSdJQSJMNOJ]TMOJ
QLJ�WXVMTRMZTbJPQY[bOMZQRJVNTbbJXOJRQJbTMOSJMNTRJMNOJ]TMOJZR]ZUTMO]JZRJMNOVOJPQRMSTUMJgQUWYORMVjJJhNOJPQRMSTUMQSJ
WR]OSVMTR]VJMNTMJMNOJVWXVMTRMZTbJ]ZVSW[MZQRJQLJMNOJ�UNQQbJgZVMSZUM�VJO]WUTMZQRTbJ[SQUOVVJ_ZbbJQUUWSJZLJMNOJ[SQ�OUMJZVJRQMJ
UQY[bOMO]JXeJMNOJ]TMOVJQWMbZRO]JZRJgZaZVZQRJoJQLJMNOJV[OUZLZUTMZQRVjJJKRJMNOJOaORMJMNTMJMNOJPQRMSTUMQSJLTZbVJMQJUQY[bOMOJ
TReJ_QSdJQSJVWXVMTRMZTbbeJUQY[bOMOJMNOJ_QSdJWR]OSJMNOJPQRMSTUMJXeJVTZ]JVUNO]WbÔJMNOJVWYJ[OSJUTbOR]TSJ]TeJQLJ��ô����J
�K��J���g��gJgi��m�� J_ZbbJXOJ]O]WUMO]JLSQYJMNOJPQRMSTUMJ�WYJ]WOJMNOJPQRMSTUMQSJZRJMNOJLQSYJQLJTJ
UNTR\OJQS]OŜJÒUO[MJZRJUTVOVJ_NOSOJTJ]ObTeJZVJ]WOJMQJWRLQSOVOOTXbOJUTWVOVJXOeQR]JMNOJUQRMSQbJTR]J_ZMNQWMJMNOJLTWbMJQSJ
RO\bZ\ORUOJQLJMNOJPQRMSTUMQŜJZRUbW]ZR\JTUMVJQLJ�Q]̂JQSJQLJMNOJ�WXbZUJOROYêJTUMVJQLJMNOJ\QaOSRYORM̂JZRJOZMNOSJ
VQaOSOZ\RJQSJUQRMSTUMWTbJUT[TUZMêJLZSOV̂JLbQQ]V̂JO[Z]OYZUV̂J�ÒUO[MJPi�Kg�o�JQSJZMVJaTSZTRMV�JfWTSTRMZROJSOVMSZUMZQRVJ
�ÒUO[MJLSQYJPi�Kg�o�JQSJZMVJaTSZTRMV�̂JLSOZ\NMJOYXTS\QV̂JQSJ]ObTeVJQLJ�WXUQRMSTUMQSVJQSJVW[[bZOSVJ]WOJMQJVWUNJUTWVOVjJJ
gObTeVJZRJTUfWZVZMZQRJQLJYTMOSZTbVJQMNOSJMNTRJXeJSOTVQRJQLJLSOZ\NMJOYXTS\QOVJ_ZbbJRQMJUQRVMZMWMOJTJ]ObTeJÒUWVTXbOJ
WR]OSJMNZVJ[SQaZVZQRVJWRbOVVJT[[SQaO]JXeJMNOJi_ROSJZRJ_SZMZR\j

cZMNZRJLZaOJ�p�JUTbOR]TSJ]TeVJLSQYJMNOJQUUWSSORUOJQLJTReJVWUNJ]ObTêJMNOJPQRMSTUMQSJVNTbbJRQMZLeJMNOJi_ROSJZRJ_SZMZR\J
MNOJUTWVOJQLJ]ObTejJJhNOJi_ROSJ_ZbbJTVUOSMTZRJMNOJLTUMVJTR]JÒMORMJQLJMNOJ]ObTêJTR]JÒMOR]JMNOJMZYOJLQSJUQY[bOMZR\JMNOJ
cQSdJ_NORJZRJNZVJ�W]\YORMJMNOJLZR]ZR\VJQLJLTUMJ�WVMZLeJVWUNJTRJÒMORVZQRjJJi_ROS�VJLZR]ZR\VJQLJLTUMJ_ZbbJXOJLZRTbJTR]J
XZR]ZR\JQRJTReJbZMZ\TMZQRj

hNOJVTZ]JVWYJ[OSJUTbOR]TSJ]TeJVNTbbJUQRVMZMWMOJMNOJ�ZfWZ]TMO]JgTYT\OVJZRUWSSO]JXeJMNOJi_ROSJLQSJOTUNJ]TeJQLJMNOJ
]ObTeJXOeQR]JMNOJT\SOO]JW[QRJ]TMOVjJJ�WUNJ�ZfWZ]TMO]JgTYT\OVJVNTbbJXOJZRJT]]ZMZQRJMQJTReJQMNOSJ]TYT\OVJ�QMNOSJMNTRJ
XeJSOTVQRJQLJ]ObTe�Ji_ROSJYTeJZRUWSJTVJTJSOVWbMJQLJPQRMSTUMQS�VJXSOTUNJQLJPQRMSTUMj

KRJMNOJOaORMJMNOJPQRMSTUMQSJLTZbVJMQJUQY[bOMOJTbbJ_QSdJWR]OSJMNZVJPQRMSTUMJXeJVTZ]JVUNO]WbO]J]TMOV̂JMNOJPQRMSTUMQSJ_ZbbJ
RQMJXOJ[OSYZMMO]JMQJ[OSLQSYJTReJ_QSdJ]WSZR\JMNOJRQSYTbJVUNQQbJNQWSVjJJ�WUNJ_QSdJVNTbbJQRbeJXOJ[OSLQSYO]JTLMOSJVUNQQbJ
NQWSV̂J�TMWS]TeV̂J�WR]TeV̂JNQbZ]TeVJQSJ[OSZQ]VJ_NORJVUNQQbJZVJWRQUUW[ZO]JTMJRQJT]]ZMZQRTbJUQVMJQLJTReJdZR]JMQJMNOJ
i_ROSjJJKRJT]]ZMZQRJMQJ�ZfWZ]TMO]JgTYT\OV̂JMNOJPQRMSTUMQSJVNTbbJXOJbZTXbOJLQSJTbbJT]]ZMZQRTbJUQVMVJZRUWSSO]JXeJMNOJ
i_ROSJMQJ[SQaZ]OJVMTLL̂JmSUNZMOUM̂JTR]Ji_ROS�VJ�O[SOVORMTMZaOJ[OSVQRRObJTVJSOfWZSO]JMQJYTdOJLTUZbZMeJTUUOVVZXbOJXeJ
PQRMSTUMQSJTR]J[OSLQSYJZRV[OUMZQRVJ]WSZR\JVWUNJQLLJNQWSVjJJKRJMNOJOaORMJMNTMJMNOJUQY[bOMZQRJ]TMOVJTSOJRQMJYOM̂J
ZRV[OUMZQRVJ_ZbbJXOJ[OSLQSYO]JQRUOJOTUNJ_OOdJWRbOVV̂JMNOJi_ROSJQSJMNOJmSUNZMOUMJ]OMOSYZRÔJTMJMNOZSJVQbOJ]ZVUSOMZQR̂J
MNTMJT]]ZMZQRTbJZRV[OUMZQRVJTSOJROO]O]j

mbbJUQVMVJZRUWSSO]JXeJMNOJi_ROŜJi_ROS�VJ�O[SOVORMTMZaÔJmSUNZMOUM̂JmSUNZMOUM�VJUQRVWbMTRMV̂JLQSJMNOJUQVMJQLJT]]ZMZQRTbJ
ZRV[OUMZQRV̂JTMJMNOJSTMOJQLJ������J�K��hJ���g��gJgi��m��J[OSJZRV[OUMZQRJQSJYQSOJ]WOJMQJMZYOJSOfWZSOYORMV̂J
_ZbbJXOJVWXMSTUMO]JLSQYJ[TeYORMJ]WOJMNOJPQRMSTUMQSjJJKLJMNOJTYQWRMJ]WOJMNOJPQRMSTUMQSJLQSJ[TeYORMJZVJZRVWLLZUZORM̂JTReJ
]OLZUZORUeJVNTbbJXOJ[TZ]JXeJMNOJPQRMSTUMQSJMQJMNOJi_ROSjJm]]ZMZQRTbbêJTJUQVMJQLJ��p�J[OSJ]TeJLQSJÒMOR]O]J
PQRVMSWUMZQRJlTRT\OYORMJMZYOJ_ZbbJXOJUNTS\O]JMQJMNOJPQRMSTUMQSJUTWVZR\JMNOJ]ObTej
�w{yEqn
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BC

DEFGHGHIJKLIMNOPQRSPITUVIWXIXPRPLYIWOIPKLIZ[QLLVLOPIROY\IWOS]UYWO[IRUPKNQŴLYIRY_UXPVLOPX\IWXIPKLIPNPR]IRVNUOPI
R̀aRb]LIbaIPKLIcdOLQIPNIPKLIMNOPQRSPNQIeNQÌLQeNQVROSLINeIPKLIfNQgIUOYLQIPKLIMNOPQRSPIhNSUVLOPXiIjNPdWPKXPROYWO[I
ROaPKWO[IPNIPKLISNOPQRQaISNOPRWOLYIWOIPKLIMNOPQRSPIhNSUVLOPX\IPKLIcdOLQIVRaIdWPKKN]YINQINeeXLPIROaÌRaVLOPIPNIPKLI
MNOPQRSPNQIWeIROYIeNQIXNI]NO[IRXIPKLIMNOPQRSPNQIeRW]XIPNÌLQeNQVIROaINeIWPXINb]W[RPWNOXIUOYLQIROaINeIPKLIMNOPQRSPI
hNSUVLOPXkÌQNlWYLY\IKNdLlLQ\IPKRPIROaIXUSKIKN]YbRSgXIXKR]]IbLI]WVWPLYIPNIROIRVNUOPIXUeeWSWLOPIWOIPKLIQLRXNORb]LI
ǸWOWNOINeIPKLIcdOLQIPNISUQLIROaIYLeRU]PINQIeRW]UQLINeÌLQeNQVROSLIbaIPKLIMNOPQRSPNQi
mnopEqr

fKLQLIPKLIMNOPQRSPIWXIbRXLYINOIRIXPẀU]RPLYIXUVINQIsURQROPLLYItRuWVUVIvQWSL\IPKLIMNOPQRSPNQIXKR]]IXUbVWPIRI
XSKLYU]LINeIlR]ULXIPNIPKLIMNOXPQUSPWNOItROR[LQ\IbLeNQLIPKLIeWQXPIZ̀ ]̀WSRPWNOIeNQIvRaVLOP\IR]]NSRPWO[IPKLILOPWQLI
MNOPQRSPITUVIPNIPKLIlRQWNUXÌNQPWNOXINeIPKLIfNQgiIJKLIXSKLYU]LINeIlR]ULXIXKR]]IbLÌQL̀RQLYIWOIPKLIeNQV\IROYIXÙ ǸQPLYI
baIPKLIYRPRIPNIXUbXPROPWRPLIWPXIRSSUQRSa\IQLwUWQLYIbaIPKLIMNOXPQUSPWNOItROR[LQIROYIPKLIZQSKWPLSPiIJKWXIXSKLYU]L\IUO]LXXI
Nb_LSPLYIPNIbaIPKLIMNOXPQUSPWNOItROR[LQINQIZQSKWPLSP\IXKR]]IbLIUXLYIRXIRIbRXWXIeNQIQLlWLdWO[IPKLIMNOPQRSPNQxXI
Z̀ ]̀WSRPWNOXIeNQIvRaVLOPiIJKLIMNOXPQUSPWNOItROR[LQIXKR]]IeNQdRQYIPNIPKLIZQSKWPLSPIPKLIMNOPQRSPNQxXIXSKLYU]LINeI
lR]ULXiIZOaISKRO[LXIPNIPKLIXSKLYU]LINeIlR]ULXIXKR]]IbLIXUbVWPPLYIPNIPKLIMNOXPQUSPWNOItROR[LQIROYIXÙ ǸQPLYIbaIXUSKI
YRPRIPNIXUbXPROPWRPLIWPXIRSSUQRSaIRXIPKLIMNOXPQUSPWNOItROR[LQIROYIPKLIZQSKWPLSPIVRaIQLwUWQL\IROYIUO]LXXINb_LSPLYIPNIbaI
PKLIMNOXPQUSPWNOItROR[LQINQIPKLIZQSKWPLSP\IXKR]]IbLIUXLYIRXIRIbRXWXIeNQIQLlWLdWO[IPKLIMNOPQRSPNQxXIXUbXLwULOPI
Z̀ ]̀WSRPWNOXIeNQIvRaVLOPiDEFGyGHIfWPKWOIz{IYRaXINeIMNOPQRSPIZdRQY\IPKLIMNOPQRSPNQIXKR]]IXUbVWPIPNIPKLIMNOXPQUSPWNOI
tROR[LQIRIXSKLYU]LINeIlR]ULXIR]]NSRPLYIPNIlRQWNUXÌNQPWNOXINeIPKLIfNQgIeNQILRSKIbUW]YWO[\ÌQL̀RQLYIWOIPKLISUQQLOP]aI
RUPKNQŴLYIeNQVINeIZ|ZIhNSUVLOPIs}{zI~IMNOPWOURPWNOITKLLPIROYIXÙ ǸQPLYIbaIXUSKIYRPRIPNIXUbXPROPWRPLIWPXIRSSUQRSaI
RXIPKLIMNOXPQUSPWNOItROR[LQIROYIZQSKWPLSPIVRaIQLwUWQLiIJKWXIXSKLYU]L\IUO]LXXINb_LSPLYIPNIbaIPKLIMNOXPQUSPWNOI
tROR[LQINQIZQSKWPLSP\IXKR]]IbLIUXLYIRXIRIbRXWXIeNQIQLlWLdWO[IPKLIMNOPQRSPNQxXIZ̀ ]̀WSRPWNOXIeNQIvRaVLOPiIJKLIXSKLYU]LI
NeIlR]ULXIXKR]]IXPRPLIPKLIORVLXINeIR]]ITUbSNOPQRSPNQX\ITUb�XUbSNOPQRSPNQXIROYIVRPLQWR]IXÙ ]̀WLQXIROYIPKLIRVNUOPXIPNI
bLSNVLIYULIPNILRSKIbQLRgYNdOIbaIX̀LSWeWSRPWNOIXLSPWNOiIJKLIXSKLYU]LINeIlR]ULXIXKR]]ISNOPRWO\IR]NO[IdWPKIWOYWlWYUR]I
dNQgIWPLVX\IXL̀RQRPLI]WOLIWPLVXIeNQI���IVNbW]ŴRPWNO\IbNOYX\IWOXUQROSL\ILPSi\I���IlR]ULINeIRYVWOWXPQRPWlLIS]NXLINUPI
XUbVWPPR]X\I�z�IZ]]NdROSL�X�IWeIQLwUWQLYIL]XLdKLQLIWOIPKLIvQN_LSPItROUR]\I���IXL̀RQRPLIXUbPNPR]XIbaIbUW]YWO[\IROYI���I
bUW]YWO[XIeUQPKLQIXL̀RQRPLYIbLPdLLOI�ZYYWPWNOX�jLdIMNOXPQUSPWNO�IROYI��LONlRPWNOX��LSNOXPQUSPWNO�IRXIR̀ ]̀WSRb]LiI
ZPIPKLIYWQLSPWNOINeIPKLIZQSKWPLSP\IWPIXKR]]IWOS]UYLIwUROPWPWLX\IWeIR̀ ]̀WSRb]LiIJKLIPNPR]IeNQIR]]IWPLVXIXKR]]IR[[QL[RPLIPKLI
MNOPQRSPITUVi

DEFGyGyIZOaIXSKLYU]LINeIlR]ULXIPKRPIeRW]XIPNIWOS]UYLIXUeeWSWLOPIYLPRW]\IWXIUObR]ROSLYINQILuKWbWPXI�eQNOPI]NRYWO[�INeIPKLI
lR]ULINeIPKLIMNOPQRSPNQxXIfNQgIdW]]IbLIQL_LSPLYiI�UQPKLQVNQL\IWeIPKLIXSKLYU]LINeIlR]ULXIKRXIbLLOIR̀ Q̀NlLYIbaIPKLI
MNOXPQUSPWNOItROR[LQIROYIPKLIZQSKWPLSPIROYIWXIXUbXLwULOP]aIUXLY\IbUPI]RPLQIWXIeNUOYIbaIPKLIMNOXPQUSPWNOItROR[LQINQI
ZQSKWPLSPIPNIbLIWV̀ QǸLQIeNQIROaIQLRXNO\IXUeeWSWLOPIeUOYXIXKR]]IbLIdWPKKL]YIeQNVIPKLIMNOPQRSPNQxXIeUPUQLIR̀ ]̀WSRPWNOXI
eNQÌRaVLOPIPNILOXUQLIROIRYLwURPLIQLXLQlLI�LuS]UXWlLINeIONQVR]IQLPRWOR[L�IPNISNV̀ ]LPLIPKLIMNOPQRSPNQxXIfNQgiI

DEFGyG�IJKLIXSKLYU]LINeIlR]ULXIXKR]]IbLIYQRePLYIXNIRXIPNIQLe]LSPIVU]PẀ]LISNOXPQUSPWNOIXWPLX\IVU]PẀ]LI]NSRPWNOXIdWPKWOI
LRSKIXWPL\IRYYWPWNOXIlLQXUXIQLONlRPWNOXINeIdNQg\IROYIPKLI]WgLIXNIRXIPNIXRPWXeaIROaIjLdI�NQgITPRPLI�YUSRPWNOIhL̀RQPVLOPI
QLwUWQLVLOPXIeNQIPKLIvQN_LSPi

�

DEFG�GHIZPI]LRXPIeWePLLOIYRaXIbLeNQLIPKLIYRPLILXPRb]WXKLYIeNQILRSKÌQN[QLXXÌRaVLOP\I|OIRSSNQYROSLIdWPKIZQPWS]LI�INeIPKLI
Z[QLLVLOPIROYIPKLIvRaVLOPIvQNSLYUQLXIWOIPKLIT̀LSWeWSRPWNOX\IPKLIMNOPQRSPNQIXKR]]IXUbVWPIPNIPKLIMNOXPQUSPWNOI
tROR[LQIZQSKWPLSPIROIWPLVŴLYIZ̀ ]̀WSRPWNOIeNQIvRaVLOPÌQL̀RQLYIWOIRSSNQYROSLIdWPKIPKLIXSKLYU]LINeIlR]ULX\IWeI
QLwUWQLYIUOYLQITLSPWNOI�i�\IeNQISNV̀ ]LPLYÌNQPWNOXINeIPKLIfNQgi�JKLIR̀ ]̀WSRPWNOIXKR]]IbLIONPRQŴLY\IWeIQLwUWQLY\IROYI
XÙ ǸQPLYIbaIR]]IYRPRIXUbXPROPWRPWO[IPKLIMNOPQRSPNQxXIQW[KPIPNÌRaVLOPIPKRPIONPRQŴLYIROYIQLe]LSPWO[IQLPRWOR[LIRXI
Q̀NlWYLYIL]XLdKLQLIWOIPKLIMNOPQRSPIhNSUVLOPXiIZ̀ ]̀WSRPWNOXIeNQIvRaVLOPIdW]]IbLIWOIPKLISUQQLOP]aIRUPKNQŴLYIeNQVINeI
Z|ZIhNSUVLOPIs}z�I�I�{��\I�Z̀ ]̀WSRPWNOIROYIMLQPWeWSRPLIeNQIvRaVLOP\�IRSSNV̀ ROWLYIbaIZ|ZIhNSUVLOPIs}{z�����\I
�MNOPWOURPWNOITKLLP\�IROYIVUXPIWOS]UYLI�RYYIROY�NQIYLYUSP�IRY_UXPVLOPXIPNIPKLIMNOPQRSPITUVIQLXU]PWO[IeQNVIfNQgI
L̀QeNQVLYIUOYLQIR̀ Q̀NlLYIMKRO[LIcQYLQXI�X̀LSWeWLYIUOYLQIZQPWS]LI}�IROYIXKR]]IbLIXKNdOIXL̀RQRPL]aINOIPKLIR̀ ]̀WSRPWNOI
eNQÌQLlWNUXIROYISUQQLOPÌLQWNYXiI�RSKIZ̀ ]̀WSRPWNOIROYIMLQPWeWSRPLINeIvRaVLOPIXKR]]IbLIRSSNV̀ ROWLYIbaIPdNI���ISǸWLXI
NeIPKLIvRaIZ̀ ]̀WSRPWNOI�WLOIfRWlLQIROYI�L]LRXLIWOIPKLIeNQVIXLPIeNQPKIWOIPKLIvRaVLOPIvQNSLYUQLXIWOIPKLIT̀LSWeWSRPWNOXiI
�RSKIZ̀ ]̀WSRPWNOIeNQIvRaVLOPIXKR]]IbLÌQL̀RQLYIWOIXUSKIeNQVIROYIXÙ ǸQPLYIbaIXUSKIYRPRIPNIXUbXPROPWRPLIPKLI
MNOPQRSPNQxXIQW[KPIPNÌRaVLOPXIRXIPKLIcdOLQ\IMNOXPQUSPWNOItROR[LQINQIZQSKWPLSPIQLwUWQL\IXUSKIRXISǸWLXINeI
QLwUWXWPWNOX\IROYIQL]LRXLXINeIdRWlLQXINeI]WLOIeQNVITUbSNOPQRSPNQXIROYIXÙ ]̀WLQX\IROYIXKR]]IQLe]LSPIQLPRWOR[LIWeÌQNlWYLYI
eNQIWOIPKLIMNOPQRSPIhNSUVLOPXiVRaIQLwUWQLIXUSKIRXISǸWLXINeIQLwUWXWPWNOXIeQNVITUbSNOPQRSPNQIROYIVRPLQWR]IXÙ ]̀WLQXiI
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BC

DEFGHIJJKLFEMLNOHPNQHRESTUOMHPNQVEQWUWHMNHMGUHXVOUQHYSHMGUHZNO[MQ\FMLNOH]EOÊUQHNQHIQFGLMUFMH[GEKKHYUH[\Y_UFMHMNH
E\WLMHEOWHEJJQǸEKHYSHMGUHXVOUQHLOHEFFNQWEOFUHVLMGHMGUHXVOUQa[HONQTEKHE\WLMb

cdefgfhfhHI[HJQǸLWUWHLOHiUFMLNOHjbkblmH[\FGHEJJKLFEMLNO[HTESHLOFK\WUHQUn\U[M[HPNQHJESTUOMHNOHEFFN\OMHNPHFGEÔU[HLOH
MGUHoNQpHMGEMHGÈUHYUUOHJQNJUQKSHE\MGNQLqUWHYSHZNO[MQ\FMLNOHZGEÔUHrLQUFML̀U[mHNQHYSHLOMUQLTHWUMUQTLOEMLNO[HNPHMGUH
ZNO[MQ\FMLNOH]EOÊUQHEOWHIQFGLMUFMmHY\MHONMHSUMHLOFK\WUWHLOHZGEÔUHXQWUQ[bsGUHZNO[MQ\FMLNOH]EOÊUQHEOWHIQFGLMUFMH
[GEKKHQÙLUVHMGUHEJJKLFEMLNOHPNQHJESTUOMH[\YTLMMUWHYSHMGUHZNOMQEFMNQHEOWH[GEKKHEẀL[UHMGUHZNOMQEFMNQHNPHEOSH
EW_\[MTUOM[HMNHYUHTEWUHMGUQUMNbHsGUHZNO[MQ\FMLNOH]EOÊUQHEOWtNQHMGUHIQFGLMUFMHTESHTEpUH[\FGHEW_\[MTUOM[H\OWUQHMGUH
FLQF\T[MEOFU[H[UMHPNQMGHLOHiUFMLNOHlbubvbHwPHEOSH[\FGHEW_\[MTUOM[HEQUHTEWUHYSHMGUHIQFGLMUFMHNQHZNO[MQ\FMLNOH]EOÊUQmH
MGUHZNOMQEFMNQH[GEKKH[\YTLMHEOHNQL̂LOEKHLMUTLqUWHQÙL[UWHEJJKLFEMLNOHVLMGHEKKHWNF\TUOMEMLNOHQUn\LQUWHYSHiUFMLNOHlbkbvb

cdefgfhfxHIJJKLFEMLNO[HPNQHRESTUOMH[GEKKHONMHLOFK\WUHQUn\U[M[HPNQHJESTUOMHPNQHJNQMLNO[HNPHMGUHoNQpHPNQHVGLFGHMGUH
ZNOMQEFMNQHWNU[HONMHLOMUOWHMNHJESHEHi\YFNOMQEFMNQHNQH[\JJKLUQmH\OKU[[H[\FGHoNQpHGE[HYUUOHJUQPNQTUWHYSHNMGUQ[HVGNTH
MGUHZNOMQEFMNQHLOMUOW[HMNHJESbI[HJQǸLWUWHLOHiUFMLNOHjbkblmH[\FGHEJJKLFEMLNO[HTESHLOFK\WUHQUn\U[M[HPNQHJESTUOMHNOH
EFFN\OMHNPHFGEÔU[HLOHMGUHoNQpHMGEMHGÈUHYUUOHJQNJUQKSHE\MGNQLqUWHYSHZNO[MQ\FMLNOHZGEÔUHrLQUFML̀U[mHNQHYSHLOMUQLTH
WUMUQTLOEMLNO[HNPHMGUHZNO[MQ\FMLNOH]EOÊUQHEOWHIQFGLMUFMmHY\MHONMHSUMHLOFK\WUWHLOHZGEÔUHXQWUQ[b

cdefgfhfgHIJJKLFEMLNO[HPNQHRESTUOMH[GEKKHONMHLOFK\WUHQUn\U[M[HPNQHJESTUOMHPNQHJNQMLNO[HNPHMGUHoNQpHPNQHVGLFGHMGUH
ZNOMQEFMNQHWNU[HONMHLOMUOWHMNHJESHEHi\YFNOMQEFMNQHNQHTEMUQLEKH[\JJKLUQH\OKU[[H[\FGHoNQpHGE[HYUUOHJUQPNQTUWHYSHNMGUQ[H
VGNTHMGUHZNOMQEFMNQHLOMUOW[HMNHJESb

cdefgfhfyHzOMLKHi\Y[MEOMLEKHZNTJKUMLNOmHMGUHXVOUQH[GEKKHJESHOLOUMS{PL̀UHJUQFUOMH|lu}~HNPHMGUHETN\OMHW\UHMGUH
ZNOMQEFMNQHNOHEFFN\OMHNPHJQN̂QU[[HJESTUOM[mHKU[[HEOHETN\OMHOUFU[[EQSHMNH[EML[PSHEOSHFKELT[mHKLUO[mHNQH_\ŴTUOM[H
ÊELO[MHZNOMQEFMNQmHVGLFGHGÈUHONMHYUUOH[\LMEYKSHWL[FGEQ̂UWbHwOHEFFNQWEOFUHVLMGHiUFMLNOHlb�bumHMGUHXVOUQH[GEKKHJESH
MGUHUOMLQUHETN\OMHQUMELOUWHPQNTHJQÙLN\[HJQN̂QU[[HJESTUOM[HKU[[HMVNH|�~HMLTU[HMGUHETN\OMHQUn\LQUWHMNHFNTJKUMUHLMUT[H
LWUOMLPLUWHLOHEHKL[MHJQUJEQUWHLOHEFFNQWEOFUHVLMGHiUFMLNOHlb�b�HEOWHMGUHETN\OMHQUn\LQUWHMNH[EML[PSHEOSHN\M[MEOWLÔHFKELT[mH
KLUO[mHNQH_\ŴTUOM[HÊELO[MHMGUHZNOMQEFMNQb

cdefgfhf�HsGUHZNOMQEFMNQHEOWHLM[Hi\YFNOMQEFMNQ[HEQUHQUn\LQUWHMNH[\YTLMHFUQMLPLUWHJESQNKKHLOPNQTEMLNOHMNHMGUHXVOUQHLOH
EFFNQWEOFUHVLMGH�UVH�NQpHiMEMUH�EVb

cdefgfxHzOKU[[HNMGUQVL[UHJQǸLWUWHLOHMGUHZNOMQEFMHrNF\TUOM[mHJESTUOM[H[GEKKHYUHTEWUHNOHEFFN\OMHNPHTEMUQLEK[HEOWH
Un\LJTUOMHWUKL̀UQUWHEOWH[\LMEYKSH[MNQUWHEMHMGUHRQN_UFMH[LMUHPNQH[\Y[Un\UOMHLOFNQJNQEMLNOHLOHMGUHoNQpbHwPHEJJQǸUWHLOH
EẀEOFUHLOHVQLMLÔHYSHMGUHXVOUQmHJESTUOMHTESH[LTLKEQKSHYUHTEWUHPNQHTEMUQLEK[HEOWHUn\LJTUOMH[\LMEYKSH[MNQUWHNPPHMGUH
[LMUHEMHEHKNFEMLNOHÊQUUWH\JNOHLOHVQLMLÔbHRESTUOMHPNQHTEMUQLEK[HEOWHUn\LJTUOMH[MNQUWHNOHNQHNPPHMGUH[LMUH[GEKKHYUH
FNOWLMLNOUWH\JNOHFNTJKLEOFUHYSHMGUHZNOMQEFMNQHVLMGHJQNFUW\QU[H[EML[PEFMNQSHMNHMGUHXVOUQHMNHU[MEYKL[GHMGUHXVOUQa[H
MLMKUHMNH[\FGHTEMUQLEK[HEOWHUn\LJTUOMHNQHNMGUQVL[UHJQNMUFMHMGUHXVOUQa[HLOMUQU[MmHEOWH[GEKKHLOFK\WUHMGUHLOMUQU[MbHsGUHFN[M[H
NPHEJJKLFEYKUHLO[\QEOFUmH[MNQÊUmHEOWHMQEO[JNQMEMLNOHMNHMGUH[LMUmHPNQH[\FGHTEMUQLEK[HEOWHUn\LJTUOMH[MNQUWHNPPHMGUH[LMUbMNH
MGUH[LMUHPNQH[\FGHTEMUQLEK[HEOWHUn\LJTUOMH[MNQUWHNPPHMGUH[LMUH[GEKKHONMHLOFQUE[UHMGUHZNOMQEFMHi\Tb

cdefgfxfh�RESTUOMHTESHYUHTEWUHPNQHTEMUQLEK[HEOWHUn\LJTUOMHWUKL̀UQUWHEOWH[\LMEYKSH[MNQUWHNO{[LMUHPNQHP\M\QUH
LOFNQJNQEMLNOHLOHMGUHoNQpmH[\Y_UFMHMNHMGUHPNKKNVLÔHFNOWLMLNO[�

fh �Un\U[MHPNQHJESTUOMH[GEKKHYUHFNO[LWUQUWHPNQHTEMUQLEKHNQHUn\LJTUOMmHVGLFGHL[HLOH[GNQMHNQHFQLMLFEKH[\JJKSmH
VGLFGHGE[HYUUOH[JUFLEKKSHPEYQLFEMUWHPNQHMGUHRQN_UFMHNQmHEMHMGUHWL[FQUMLNOHNPHMGUHZNO[MQ\FMLNOH]EOÊUQH
EOWHIQFGLMUFMmHPNQHNMGUQHTEMUQLEK[HNQHUn\LJTUOMb

fx IHQUn\U[MHPNQHJESTUOMHNPHTEMUQLEKH[MNQUWHNO{[LMUHT\[MHYUHTEWUHYSHMGUHZNOMQEFMNQHMUOH|v�~HWES[HJQLNQHMNH
EFM\EKmHTNOMGKSHF\M{NPPHWEMUHPNQHRESTUOMHIJJKLFEMLNO[b

fg RQNFUW\QU[HQUn\LQUWHYSHMGUHXVOUQH[GEKKHLOFK\WUmHY\MHONMHOUFU[[EQLKSHKLTLMUWHMNmH[\YTL[[LNOHYSHMGUH
ZNOMQEFMNQHMNHMGUHZNO[MQ\FMLNOH]EOÊUQHEOWHIQFGLMUFMHNPHYLKK[HNPH[EKUHEOWHYLKK[HNPHKEWLÔHPNQH[\FGH
TEMUQLEK[HEOWHUn\LJTUOMmHJQǸL[LNO[HNPHNJJNQM\OLMSHPNQHMGUHZNO[MQ\FMLNOH]EOÊUQa[HEOWHIQFGLMUFMa[H
L̀[\EKH̀UQLPLFEMLNOHMGEMH[\FGHTEMUQLEK[HEOWHUn\LJTUOMHEQUHLOHPEFMHLOH[MNQÊU�HEOWmHLPH[MNQUWHNPP{[LMUmH
[\YTL[[LNOHYSHMGUHZNOMQEFMNQHNPH̀UQLPLFEMLNOHMGEMH[\FGHTEMUQLEK[HEOWHUn\LJTUOMHEQUH[MNQUWHLOHEHYNOWUWH
VEQUGN\[Ub

fy IKKH[\FGHTEMUQLEK[HEOWHUn\LJTUOMmHLOFK\WLÔHTEMUQLEK[HEOWHUn\LJTUOMH[MNQUWHNO{[LMUHY\MHONMHSUMH
LOFNQJNQEMUWHLOMNHMGUHoNQpmH\JNOHVGLFGHJEQMLEKHJESTUOM[HGÈUHYUUOHTEWUH[GEKKHYUFNTUHMGUHJQNJUQMSHNPH
MGUHXVOUQmHY\MHMGUHFEQUHEOWHJQNMUFMLNOHNPH[\FGHTEMUQLEK[HEOWHUn\LJTUOMH[GEKKHQUTELOHMGUHQU[JNO[LYLKLMSH
NPHMGUHZNOMQEFMNQH\OMLKHLOFNQJNQEMLNOHLOMNHMGUHoNQpHEOWHEFFUJMUWHYSHMGUHXVOUQHEMH[\Y[MEOMLEKH
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DEFGHIJKELMNKLDHOPKLQNFRKLJRKLKLQNKLSOTRLDINDEUITRQINELNRNTIGHRDIFILJNDESJNVRSKSNWKJXEOJNUEHOLJRTYN
PIPODJKVHIZ

[\]̂_̂̀^̀NaRYFILJNFRYNVINFRPINbETNFRJITKRHSNRLPNIcOKGFILJNPIHKUITIPNRLPNSOKJRVHYNSJETIPNEbbdSKJINbETNbOJOTIN
KLDETGETRJKELNKLNJXINeETfMNSOVgIDJNJENJXINbEHHEWKLQNDELPKJKELSh

î jXINkELJTRDJETNSXRHHNSOVFKJhNRNWTKJJILNURHKPRJKELNVYNJXINlWLITMNkELSJTODJKELNmRLRQITNETNnTDXKJIDJNJXRJN
SODXNFRJITKRHSNRTINSJETIPNSRbIHYNEbbNSKJIMNKLNJXINcORLJKJKISNRLPNDELPKJKELNSJRJIPNVYNJXINkELJTRDJEToNRNDEGYN
EbNRLNKLUEKDINbETNJXINFRJITKRHNRLPNIcOKGFILJoNRNVKHHNEbNSRHINETNIcOKURHILJNKLPKDRJKELNEbNJXINcORLJKJYNRLPN
URHOINEbNJXINFRJITKRHNETNIcOKGFILJoNRNWTKJJILNSJRJIFILJNKLPKDRJKLQNJXINHEDRJKELNRLPNFIJXEPNEbNSJETRQIoN
RLPNGTEGITJYNKLSOTRLDINDITJKbKDRJINETNTKPITNDEUITKLQNJXINSGIDKbKDNFRJITKRHNETNIcOKGFILJMNWXKDXNSXRHHN
LRFINJXINlWLITNRSNRLNRPPKJKELRHNKLSOTIPNGRTJYZN

^̀ jXINkELJTRDJETNSXRHHNSOVFKJNRNUITKbKDRJKELNJXRJNSODXNFRJITKRHSNRLPNIcOKGFILJNRTINSJETIPNKLNRNVELPIPN
WRTIXEOSIZ

_̂ nNTIcOISJNbETNGRYFILJNEbNFRJITKRHNSJETIPNEbbdSKJINFOSJNVINFRPINVYNJXINkELJTRDJETNpqNPRYSNGTKETNJEN
RDJORHMNFELJXHYNDOJdEbbNPRJINbETNaRYFILJNnGGHKDRJKELSZ

r̂ nHHNSODXNFRJITKRHSNRLPNIcOKGFILJNOGELNWXKDXNGRTJKRHNGRYFILJSNXRUINVIILNFRPINSXRHHNVIDEFINJXIN
GTEGITJYNEbNJXINlWLITMNVOJNJXINDRTINRLPNGTEJIDJKELNEbNSODXNFRJITKRHSNRLPNIcOKGFILJNSXRHHNTIFRKLNJXIN
TISGELSKVKHKJYNEbNJXINDELJTRDJETNOLJKHNKLDETGETRJKELNKLJENJXINeETfNRLPNRDDIGJIPNVYNJXINlWLITNRJN
SOVSJRLJKRHNDEFGHIJKELMNKLDHOPKLQNFRKLJRKLKLQNKLSOTRLDINDEUITRQINELNRNTIGHRDIFILJNDESJNVRSKSNWKJXEOJN
UEHOLJRTYNPIPODJKVHIZ

[\]̂_̂_NjXINkELJTRDJETNWRTTRLJSNJXRJNJKJHINJENRHHNeETfNDEUITIPNVYNRLNnGGHKDRJKELNbETNaRYFILJNWKHHNGRSSNJENJXINlWLITNLEN
HRJITNJXRLNJXINJKFINEbNGRYFILJZNjXINkELJTRDJETNbOTJXITNWRTTRLJSNJXRJNOGELNSOVFKJJRHNEbNRLNnGGHKDRJKELNbETNaRYFILJNRHHN
eETfNbETNWXKDXNkITJKbKDRJISNbETNaRYFILJNXRUINVIILNGTIUKEOSHYNKSSOIPNRLPNGRYFILJSNTIDIKUIPNbTEFNJXINlWLITNSXRHHMNJEN
JXINVISJNEbNJXINkELJTRDJETsSNfLEWHIPQIMNKLbETFRJKELMNKLbETFRJKELNRLPNVIHKIbMNVINbTIINRLPNDHIRTNEbNHKILSMNDHRKFSMNSIDOTKJYN
KLJITISJSMNETNILDOFVTRLDISMNKLJITISJSNETNILDOFVTRLDISNKLNbRUETNEbNJXINkELJTRDJETMNtOVDELJTRDJETSMNFRJITKRHNSOGGHKITSMNETN
EJXITNGITSELSNETNILJKJKISNJXRJNFRfKLQNRNDHRKFNVYNTIRSELNEbNXRUKLQNGTEUKPIPNHRVETMNFRJITKRHSNRLPNIcOKGFILJNTIHRJKLQNJEN
JXINeETfZ

[\]̂_̂rNjXINkELJTRDJETNbOTJXITNIuGTISSHYNOLPITJRfISNJENPIbILPNJXINvLPIFLKJIISNwRSNPIbKLIPNGTIUKEOSHYNKLNtIDJKELNxZpyzMN
RJNJXINkELJTRDJETsSNSEHINIuGILSIMNRQRKLSJNRLYNRDJKELSMNHRWSOKJSNETNGTEDIIPKLQSNVTEOQXJNRQRKLSJNvLPIFLKJIISNRSNRNTISOHJN
EbNHKILSNbKHIPNRQRKLSJNJXINlWLITMNJXINeETfMNJXINSKJINEbNRLYNEbNJXINeETfMNJXINaTEgIDJNSKJINRLPNRLYNKFGTEUIFILJSNJXITIELMN
GRYFILJSNPOINJXINkELJTRDJETNETNRLYNGETJKELNEbNJXINGTEGITJYNEbNRLYNEbNJXINvLPIFLKJKISNwTIbITTIPNJENDEHHIDJKUIHYNRSNHKILSN
KLNJXKSNtIDJKELN{ZxZ|zZNjXINkELJTRDJETNXITIVYNRQTIISNJENPIbILPMNKLPIFLKbYMNRLPNXEHPNvLPIFLKJIISNXRTFHISSNRQRKLSJNRLYN
SODXNHKILSNETNDHRKFSNEbNHKILNRLPNRQTIISNJENGRYNRLYNgOPQFILJNETNHKILNTISOHJKLQNbTEFNRLYNSODXNRDJKELSMNHRWSOKJSMNETN
GTEDIIPKLQSZ

[\]̂_̂}NjXINlWLITNSXRHHNTIHIRSINRLYNGRYFILJSNWKJXXIHPNPOINJENRNHKILNETNRNDHRKFNEbNHKILNKbNJXINkELJTRDJETNEVJRKLSN
SIDOTKJYNRDDIGJRVHINJENJXINlWLITNETNRNHKILNVELPNWXKDXNKShNwpzNKSSOIPNVYNRNSOTIJYNRDDIGJRVHINJENJXINlWLITMNw~zNKLNbETFN
RLPNSOVSJRLDINSRJKSbRDJETYNJENJXINlWLITMNRLPNwxzNKLNRLNRFEOLJNLEJNHISSNJXRLNlLIN�OLPTIPN�KbJYNGITDILJNwp�q�zNEbNSODXN
HKILNDHRKFZN�YNGESJKLQNRNHKILNVELPNETNEJXITNRDDIGJRVHINSIDOTKJYMNXEWIUITMNJXINkELJTRDJETNSXRHHNLEJNVINTIHKIUIPNEbNRLYN
TISGELSKVKHKJKISNETNEVHKQRJKELSNOLPITNJXKSNtIDJKELN{ZxMNKLDHOPKLQMNWKJXEOJNHKFKJRJKELMNJXINPOJYNJENPIbILPNRLPNKLPIFLKbYN
JXINvLPIFLKJKISNKLNRLNRDJKELNELNJXINHKILMNHKILNPKSDXRTQINVELPNETNOLPITHYKLQNPIVJZNjXINDESJNEbNRLYNGTIFKOFSNKLDOTTIPNKLN
DELLIDJKELNWKJXNSODXNVELPSNRLPNSIDOTKJYNSXRHHNVINJXINTISGELSKVKHKJYNEbNJXINkELJTRDJETNRLPNSXRHHNLEJNVINGRTJNEbMNETNDROSIN
RLYNRPgOSJFILJNJEMNJXINkELJTRDJNtOFZ
����\}�

[\]̂r̂iNeXITINJXITINKSNELHYNELINkELJTRDJETMNJXINjXINkELSJTODJKELNmRLRQITNWKHHMNWKJXKLNSIUILNw�zNPRYSNRbJITNJXIN
kELSJTODJKELNmRLRQITsSNTIDIKGJNEbNJXINkELJTRDJETsSNnGGHKDRJKELNbETNaRYFILJMNTIUKIWNJXINnGGHKDRJKELMNDITJKbYNJXIN
RFEOLJNJXINkELSJTODJKELNmRLRQITNPIJITFKLISNKSNPOINJXINkELJTRDJETMNRLPNbETWRTPNJXINkELJTRDJETsSNnGGHKDRJKELNRLPN
kITJKbKDRJINbETNaRYFILJNJENJXINnTDXKJIDJZNeKJXKLNSIUILNw�zNPRYSNRbJITNJXINnTDXKJIDJNTIDIKUISNJXINkELJTRDJETsSN
nGGHKDRJKELNbETNaRYFILJNbTEFNJXINkELSJTODJKELNmRLRQITMNJXINnTDXKJIDJNWKHHNIKJXITNwpzNKSSOINJENJXINlWLITNRNkITJKbKDRJIN
bETNaRYFILJMNKLNJXINbOHHNRFEOLJNEbNJXINnGGHKDRJKELNbETNaRYFILJMNWKJXNRNDEGYNJENJXINkELSJTODJKELNmRLRQIToNETNw~zNKSSOIN
JENJXINlWLITNRNkITJKbKDRJINbETNaRYFILJNbETNmRLRQITMNbETNSODXNRFEOLJNRSNJXINnTDXKJIDJNPIJITFKLISNKSNGTEGITHYNPOIMNRLPN
ETNLEJKbYNJXINkELSJTODJKELNmRLRQITNRLPNlWLITNKLNWTKJKLQNEbNJXINnTDXKJIDJsSNTIRSELSNbETNWKJXXEHPKLQNDITJKbKDRJKELNKLN
GRTJNRSNGTEUKPIPNKLNtIDJKELN{Z�ZpoNETNwxzNWKJXXEHPNDITJKbKDRJKELNEbNJXINILJKTINnGGHKDRJKELNbETNaRYFILJMNRLPNLEJKbYNJXIN
kELSJTODJKELNmRLRQITNRLPNlWLITNEbNJXINnTDXKJIDJsSNTIRSELNbETNWKJXXEHPKLQNDITJKbKDRJKELNKLNWXEHINWXEHINETNKLNGRTJNRSN
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DEFGHIJIKHLKMJNOHFLKPQRQSQKTUJKVFLWOEXNOHFLKYZLZ[JEK\H]]KDEF̂ DO]_K̀FE\ZEIKOFKOUJKVFLOEZNOFEKOUJKaENUHOJNObWKLFOHNJKF̀K
\HOUUF]IHL[KNJEOH̀HNZOHFLQ

cdefgfhKiUJEJKOUJEJKHWK̂FEJKOUZLKFLJKVFLOEZNOFEKDJÈFÊHL[KDFEOHFLWKF̀KOUJKjEFkJNOlKOUJKVFLWOEXNOHFLKYZLZ[JEK\H]]lK
\HOUHLKWJGJLKmnoKIZ_WKZ̀OJEKOUJKVFLWOEXNOHFLKYZLZ[JEKEJNJHGJWKZ]]KF̀KOUJKVFLOEZNOFEWbKaDD]HNZOHFLWK̀FEKjZ_̂ JLOpKmSoK
EJGHJ\KOUJKaDD]HNZOHFLWKZLIKNJEOH̀_KOUJKẐFXLOKOUJKVFLWOEXNOHFLKYZLZ[JEKIJOJÊHLJWKHWKIXJKJZNUKF̀KOUJKVFLOEZNOFEWqK
mroKDEJDZEJKZKMX̂ ẐE_KF̀KVFLOEZNOFEWbKaDD]HNZOHFLWK̀FEKjZ_̂ JLOKs_KNF̂ sHLHL[KHL̀FÊZOHFLK̀EF̂ KJZNUKVFLOEZNOFEbWK
ZDD]HNZOHFLK\HOUKHL̀FÊZOHFLK̀EF̂ KWĤH]ZEKZDD]HNZOHFLWK̀FEKDEF[EJWWKDZ_̂ JLOWK̀EF̂ KOUJKFOUJEKVFLOEZNOFEWqKmtoKDEJDZEJKZK
jEFkJNOKaDD]HNZOHFLKZLIKVJEOH̀HNZOJK̀FEKjZ_̂ JLOqKmuoKNJEOH̀_KOUJKẐFXLOKOUJKVFLWOEXNOHFLKYZLZ[JEKIJOJÊHLJWKHWKIXJK
Z]]KVFLOEZNOFEWqKZLIKmRoK̀FE\ZEIKOUJKMX̂ ẐE_KF̀KVFLOEZNOFEWbKaDD]HNZOHFLWK̀FEKjZ_̂ JLOKZLIKjEFkJNOKaDD]HNZOHFLKZLIK
VJEOH̀HNZOJK̀FEKjZ_̂ JLOKOFKOUJKaENUHOJNOQ

cdefgfhfvKiHOUHLKWJGJLKmnoKIZ_WKZ̀OJEKOUJKaENUHOJNOKEJNJHGJWKOUJKjEFkJNOKaDD]HNZOHFLKZLIKjEFkJNOKVJEOH̀HNZOJK̀FEKjZ_̂ JLOK
ZLIKOUJKMX̂ ẐE_KF̀KVFLOEZNOFEWbKaDD]HNZOHFLWK̀FEKjZ_̂ JLOK̀EF̂ KOUJKVFLWOEXNOHFLKYZLZ[JElKOUJKaENUHOJNOK\H]]KJHOUJEK
mSoKHWWXJKOFKOUJKw\LJEKZKjEFkJNOKVJEOH̀HNZOJK̀FEKjZ_̂ JLOlK\HOUKZKNFD_KOFKOUJKVFLWOEXNOHFLKYZLZ[JEqKFEKmroKHWWXJKOFKOUJK
w\LJEKZKjEFkJNOKVJEOH̀HNZOJK̀FEKjZ_̂ JLOK̀FEKWXNUKẐFXLOKZWKOUJKaENUHOJNOKIJOJÊHLJWKHWKDEFDJE]_KIXJlKZLIKLFOH̀_KOUJK
VFLWOEXNOHFLKYZLZ[JEKZLIKw\LJEKF̀KOUJKaENUHOJNObWKEJZWFLWK̀FEK\HOUUF]IHL[KNJEOH̀HNZOHFLKHLKDZEOKZWKDEFGHIJIKHLK
MJNOHFLKPQRQSqKFEKmtoK\HOUUF]IKNJEOH̀HNZOHFLKF̀KOUJKJLOHEJKjEFkJNOKaDD]HNZOHFLK̀FEKjZ_̂ JLOlKZLIKLFOH̀_KOUJKVFLWOEXNOHFLK
YZLZ[JEKZLIKw\LJEKF̀KOUJKaENUHOJNObWKEJZWFLK̀FEK\HOUUF]IHL[KNJEOH̀HNZOHFLKHLK\UF]JKZWKDEFGHIJIKHLKMJNOHFLKPQRQSQKTUJK
VFLWOEXNOHFLKYZLZ[JEK\H]]KDEF̂ DO]_K̀FE\ZEIKOUJKaENUHOJNObWKLFOHNJKF̀K\HOUUF]IHL[KNJEOH̀HNZOHFLKOFKOUJKVFLOEZNOFEWQ

cdefgfxKTUJKVFLWOEXNOHFLKYZLZ[JEbWKNJEOH̀HNZOHFLKF̀KZLKaDD]HNZOHFLK̀FEKjZ_̂ JLOKFElKHLKOUJKNZWJKF̀K̂FEJKOUZLKFLJK
VFLOEZNOFElKZKjEFkJNOKaDD]HNZOHFLKZLIKVJEOH̀HNZOJK̀FEKjZ_̂ JLOlKWUZ]]KsJKsZWJIKXDFLKOUJKVFLWOEXNOHFLKYZLZ[JEbWK
JGZ]XZOHFLKF̀KOUJKiFEyKZLIKOUJKIZOZKHLKOUJKaDD]HNZOHFLKFEKaDD]HNZOHFLWKHL̀FÊZOHFLKDEFGHIJIKZWKDZEOKF̀KOUJKaDD]HNZOHFLK
F̀EKjZ_̂ JLOQKTUJKVFLWOEXNOHFLKYZLZ[JEbWKNJEOH̀HNZOHFLK\H]]KNFLWOHOXOJKZKEJDEJWJLOZOHFLKOUZOlKOFKOUJKsJWOKF̀KOUJK
VFLWOEXNOHFLKYZLZ[JEbWKyLF\]JI[JlKHL̀FÊZOHFLlKHL̀FÊZOHFLKZLIKsJ]HJ̀lKOUJKiFEyKUZWKDEF[EJWWJIKOFKOUJKDFHLOK
HLIHNZOJIlKHLIHNZOJIKZLIKOUJKzXZ]HO_KF̀KOUJKiFEyKHWKHLKZNNFEIZLNJK\HOUKOUJKVFLOEZNOK{FNX̂ JLOWlKZLIKOUZOKOUJKVFLOEZNOFEK
HWlKFEKVFLOEZNOFEWKZEJlKJLOHO]JIKOFKDZ_̂ JLOKHLK{FNX̂ JLOWQKTUJKNJEOH̀HNZOHFLK\H]]KZ]WFKNFLWOHOXOJKZKEJNF̂ ĴLIZOHFLKOFKOUJK
aENUHOJNOKZLIKw\LJEKOUZOKOUJKVFLOEZNOFEKsJKDZHIKOUJKẐFXLOKNJEOH̀HJIQ

cdefgfgKTUJKaENUHOJNObWKHWWXZLNJKF̀KZKVJEOH̀HNZOJK̀FEKjZ_̂ JLOKFElKHLKOUJKNZWJKF̀K̂FEJKOUZLKFLJKVFLOEZNOFElKjEFkJNOK
aDD]HNZOHFLKZLIKVJEOH̀HNZOJK̀FEKjZ_̂JLOlKWUZ]]KsJKsZWJIKXDFLKOUJKaENUHOJNObWKJGZ]XZOHFLKF̀KOUJKiFEylKOUJK
EJNF̂ ĴLIZOHFLKF̀KOUJKVFLWOEXNOHFLKYZLZ[JElKZLIKIZOZKHLKOUJKaDD]HNZOHFLK̀FEKjZ_̂JLOKFEKjEFkJNOKHL̀FÊZOHFLKDEFGHIJIK
ZWKDZEOKF̀KOUJKaDD]HNZOHFLK̀FEKjZ_̂ JLOQKTUJKaENUHOJNObWKNJEOH̀HNZOHFLK\H]]KNFLWOHOXOJKZKEJDEJWJLOZOHFLKOUZOlKOFKOUJKsJWOKF̀K
OUJKaENUHOJNObWKyLF\]JI[JlKHL̀FÊZOHFLlKHL̀FÊZOHFLKZLIKsJ]HJ̀lKOUJKiFEyKUZWKDEF[EJWWJIKOFKOUJKDFHLOKHLIHNZOJIlKOUZOKOUJK
zXZ]HO_KF̀KOUJKiFEyKHWKHLKZNNFEIZLNJK\HOUKOUJKVFLOEZNOK{FNX̂ JLOWlKZLIKOUZOKOUJKVFLOEZNOFEKHWlKFEKVFLOEZNOFEWKZEJlKHWK
JLOHO]JIKOFKDZ_̂ JLOKHLKOUJKẐFXLOKNJEOH̀HJIQ

cdefgf|KTUJKEJDEJWJLOZOHFLWK̂ZIJKDXEWXZLOKOFKMJNOHFLWKPQuQtKZLIKPQuQuKZEJKWXskJNOKOFKZLKJGZ]XZOHFLKF̀KOUJKiFEyK̀FEK
NFL̀FÊZLNJK\HOUKOUJKVFLOEZNOK{FNX̂ JLOWKXDFLKMXsWOZLOHZ]KVF̂ D]JOHFLlKOFKEJWX]OWKF̀KWXsWJzXJLOKOJWOWKZLIK
HLWDJNOHFLWlKOFKNFEEJNOHFLKF̀K̂HLFEKIJGHZOHFLWK̀EF̂ KOUJKVFLOEZNOK{FNX̂ JLOWKDEHFEKOFKNF̂ D]JOHFLlKNF̂ D]JOHFLKZLIKOFK
WDJNH̀HNKzXZ]H̀HNZOHFLWKJ}DEJWWJIKs_KOUJKVFLWOEXNOHFLKYZLZ[JEKFEKaENUHOJNOQ

cdefgf~KTUJKHWWXZLNJKF̀KZKWJDZEZOJKVJEOH̀HNZOJK̀FEKjZ_̂ JLOKFEKZKjEFkJNOKVJEOH̀HNZOJK̀FEKjZ_̂ JLOK\H]]KLFOKsJKZK
EJDEJWJLOZOHFLKOUZOKOUJKVFLWOEXNOHFLKYZLZ[JEKFEKaENUHOJNOKUZWKmSoK̂ZIJKJ}UZXWOHGJKFEKNFLOHLXFXWKFL�WHOJKHLWDJNOHFLWK
OFKNUJNyKOUJKzXZ]HO_KFEKzXZLOHO_KF̀KOUJKiFEyqKiFEylKmroKEJGHJ\JIKOUJKVFLOEZNOFEbWKNFLWOEXNOHFLK̂JZLWlK̂JOUFIWlK
OJNULHzXJWlKWJzXJLNJWlKFEKDEFNJIXEJWqKWJzXJLNJWKFEKDEFNJIXEJWlKmtoKEJGHJ\JIKNFDHJWKF̀KEJzXHWHOHFLWKEJNJHGJIK̀EF̂ K
MXsNFLOEZNOFEWKZLIK̂ZOJEHZ]KWXDD]HJEWKZLIKFOUJEKIZOZKEJzXJWOJIKs_KOUJKw\LJEKOFKWXsWOZLOHZOJKOUJKVFLOEZNOFEbWKEH[UOKOFK
DZ_̂ JLOqKDZ_̂ JLOKFEKmuoK̂ZIJKJ}ẐHLZOHFLKOFKZWNJEOZHLKUF\KFEK̀FEK\UZOKDXEDFWJKOUJKVFLOEZNOFEKUZWKXWJIK̂FLJ_K
DEJGHFXW]_KDZHIKFLKZNNFXLOKF̀KOUJKVFLOEZNOKMX̂ Q
����d|v

cdef|fvKTUJKVFLWOEXNOHFLKYZLZ[JEKFEKaENUHOJNOK̂Z_K\HOUUF]IKZKVJEOH̀HNZOJK̀FEKjZ_̂ JLOKFEKjEFkJNOKVJEOH̀HNZOJK̀FEK
jZ_̂ JLOKHLK\UF]JKFEKHLKDZEOlKOFKOUJKJ}OJLOKEJZWFLZs]_KLJNJWWZE_KOFKDEFOJNOKOUJKw\LJElKH̀KHLKOUJKVFLWOEXNOHFLKYZLZ[JEbWK
FEKaENUHOJNObWKFDHLHFLKOUJKEJDEJWJLOZOHFLWKOFKOUJKw\LJEKEJzXHEJIKs_KMJNOHFLKPQuQtKZLIKPQuQuKPQuQuKZLIKPQuQRKNZLLFOKsJK
ẐIJQK�̀KOUJKVFLWOEXNOHFLKYZLZ[JEKFEKaENUHOJNOKHWKXLZs]JKOFKNJEOH̀_KDZ_̂ JLOKHLKOUJKẐFXLOKF̀KOUJKaDD]HNZOHFLlKOUJK
VFLWOEXNOHFLKYZLZ[JEK\H]]KLFOH̀_KOUJKVFLOEZNOFEKZLIKw\LJEKZWKDEFGHIJIKHLKMJNOHFLKPQuQSKZLIKPQuQrQKPQuQSQK�̀KOUJK
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DEFGHIJGEHKLDEFMGHNJGOEFLPIFIQRHLIFSLTHJUOGRJGLJIFFEGLIQHRRLEFLILHRVOMRSLIWENFGKLGURLTHJUOGRJGLXOYYLZHEWZGY[LOMMNRLIL
DRHGO\OJIGRL\EHL]I[WRFGLEHLIL]HÊRJGLDRHGO\OJIGRL\EHL]I[WRFGL\EHLGURLIWENFGL\EHLXUOJULGURLTHJUOGRJGLOMLI_YRLGELWÌRL
MNJULHRZHRMRFGIGOEFMLGELGURLaXFRHbLcURLDEFMGHNJGOEFLPIFIQRHLEHLTHJUOGRJGLWI[LIYMELXOGUUEYSLILDRHGO\OJIGRL\EHL
]I[WRFGLEHKL_RJINMRLE\LMN_MRdNRFGY[LSOMJEVRHRSLRVOSRFJRKLRVOSRFJRLEHLMN_MRdNRFGLE_MRHVIGOEFMKLWI[LFNYYO\[LGURL
XUEYRLEHLILZIHGLE\LILDRHGO\OJIGRL\EHL]I[WRFGLEHL]HÊRJGLDRHGO\OJIGRL\EHL]I[WRFGLZHRVOENMY[LOMMNRSKLGELMNJULReGRFGLIMLWI[L
_RLFRJRMMIH[LOFLGURLDEFMGHNJGOEFLPIFIQRHfMLEHLTHJUOGRJGfMLEZOFOEFLGELZHEGRJGLGURLaXFRHL\HEWLYEMML\EHLXUOJULGURL
DEFGHIJGEHLOMLHRMZEFMO_YRKLOFJYNSOFQLYEMMLHRMNYGOFQL\HEWLGURLIJGMLIFSLEWOMMOEFMLSRMJHO_RSLOFLgRJGOEFLhbhbiL_RJINMRLE\

j

kl GUOHSLZIHG[LJYIOWML\OYRSLEHLHRIMEFI_YRLRVOSRFJRLOFSOJIGOFQLZHE_I_YRL\OYOFQLE\LMNJULJYIOWMKLJYIOWMLNFYRMML
MRJNHOG[LIJJRZGI_YRLGELGURLaXFRHLOMLZHEVOSRSL_[LGURLDEFGHIJGEHm

j

kn SIWIQRLGELGURLaXFRHLaXFRHKLIFEGURHL]HOWRLDEFGHIJGEHLEHLILgRZIHIGRLDEFGHIJGEHLEHLEGURHLDEFGHIJGEHm
ko HRIMEFI_YRLRVOSRFJRLGUIGLGURLpEH̀LXOYYLFEGL_RLJEWZYRGRSLXOGUOFLGURLDEFGHIJGLcOWRKLIFSLGUIGLGURLNFZIOSL

_IYIFJRLXENYSLFEGL_RLISRdNIGRLGELJEVRHLIJGNIYLEHLYOdNOSIGRSLSIWIQRML\EHLGURLIFGOJOZIGRSLSRYI[mLEH
kq HRZRIGRSL\IOYNHRLGELJIHH[LENGLGURLpEH̀LOFLIJJEHSIFJRLXOGULGURLDEFGHIJGLrEJNWRFGMbrEJNWRFGMm
ks HRJROZGL_[LGURLaXFRHLE\LILFEGOJRLE\LXOGUUEYSOFQL\HEWLGURLtRXLuEH̀LgGIGRLrRZIHGWRFGLE\LvI_EHLEHLEGURHL

ISWOFOMGHIGOVRLIQRFJORMLUIVOFQL̂NHOMSOJGOEFLEVRHLGURL]HÊRJGm
kw \IOYNHRLGELJEWZY[LXOGULIZZYOJI_YRL\RSRHIYKLMGIGRLEHLYEJIYLMGIGNGRMKLHRQNYIGOEFMKLIFSxEHLYIXMKLOFJYNSOFQKL

XOGUENGLYOWOGIGOEFKLYIXMLIFSLHRQNYIGOEFMLIZZYOJI_YRLGELGURLZHEVOMOEFLE\LJRHGO\ORSLZI[HEYYMm
kyz \IOYNHRLE\LGURLDEFGHIJGEHLGELZHEVOSRLReRJNGRSLZRH\EHWIFJRLIFSLZI[WRFGL_EFSMLIFSLILJNHHRFGLJRHGO\OJIGRL

E\LOFMNHIFJRLIFSLRFSEHMRWRFGMm
kyy HRIMEFI_YRLRVOSRFJRLGUIGLGURLpEH̀LUIMLFEGLZHEQHRMMRSLIMLOFSOJIGRSLEFLGURLTZZYOJIGOEFL\EHL]I[WRFGmL
kyl SIWIQRMLJINMRSLGELGURLaXFRHKLDEFMGHNJGOEFLPIFIQRHKLGURLTHJUOGRJGLEHLIFEGURHLDEFGHIJGEHLIMLILHRMNYGL

GURLDEFGHIJGEHfMLZRH\EHWIFJRLE\LOGMLpEH̀mL
ky{ GURLTHJUOGRJGfMLIFSxEHLGURLDEFMGHNJGOEFLPIFIQRHfMLSOMJEVRH[LEHLE_MRHVIGOEFLE\LXEH̀LXUOJULUIML_RRFL

ZHRVOENMY[LZIOSL\EHL_[LGURLaXFRHLXUOJULOMLSR\RJGOVRLIFSxEHLOFJEWZYRGRmL
ky| cURLIWENFGLHRdNRMGRSLReJRRSMLGURLZRHJRFGLJEWZYRGOEFLE\LpEH̀LEFLGURLMOGRmLEH
kyn _HRIJULE\LGUOMLTQHRRWRFGb

tEGXOGUMGIFSOFQLGURLReGRFGLGELXUOJULGURLDEFMGHNJGOEFLPIFIQRHLIFSxEHLTHJUOGRJGLJRHGO\[LIFLTZZYOJIGOEFL\EHL]I[WRFGKL
GURLaXFRHLMUIYYLUIVRLGURLHOQUGLGELXOGUUEYSLZI[WRFGKLOFLXUEYRLEHLOFLZIHGKLMUENYSLGURLaXFRHLSRGRHWOFRLGUIGLIF[LE\LGURL
QHENFSML\EHLXOGUUEYSOFQLJRHGO\OJIGOEFLMRGL\EHGULOFLGUOMLgRJGOEFL}b~b�LSELOFL\IJGLReOMGbL�\LGURLaXFRHLXOGUUEYSMLZI[WRFGKLOFL
XUEYRLEHLOFLZIHGKLGURLaXFRHLMUIYYLZHEWZGY[LZHEVOSRLGELGURLDEFGHIJGEHKLTHJUOGRJGLIFSLDEFMGHNJGOEFLPIFIQRHLILXHOGGRFL
ReZYIFIGOEFLE\LGURLHRIMEF�M�L\EHLXUOJULZI[WRFGLOMLXOGUURYSLIFSLMUIYYLZHEWZGY[LZI[KLOFLIJJEHSIFJRLXOGULGURLDEFGHIJGL
rEJNWRFGMKLIYYLIWENFGMLXUOJULIHRLFEGLOFLSOMZNGRb

��wknklLpURFLROGURHLZIHG[LSOMZNGRMLGURLTHJUOGRJGfMLSRJOMOEFLHRQIHSOFQLILDRHGO\OJIGRL\EHL]I[WRFGLNFSRHLgRJGOEFL}b~b�KLOFL
XUEYRLEHLOFLZIHGKLGUIGLZIHG[L�\LGURLDEFGHIJGEHLSOMZNGRMLIF[LSRGRHWOFIGOEFL_[LGURLaXFRHKLDEFMGHNJGOEFLPIFIQRHLEHL
THJUOGRJGLXOGULHRQIHSLGELIF[LDRHGO\OJIGRL\EHL]I[WRFGLEHLOFLGURLRVRFGLE\LIL_EFIL\OSRLSOMZNGRL_RGXRRFLGURLDEFGHIJGEHLIFSL
aXFRHKLGURLDEFGHIJGEHLFRVRHGURYRMMLMUIYYLReZRSOGOENMY[LJEFGOFNRLGELZHEMRJNGRLGURLpEH̀LIFSLWI[LMN_WOGLILDYIOWLOFL
IJJEHSIFJRLXOGULTHGOJYRL�~b

��wknk{LpURFLGURLI_EVRLHRIMEFML\EHLXOGUUEYSOFQLJRHGO\OJIGOEFLEHLGURLaXFRHfMLXOGUUEYSOFQLE\LZI[WRFGLIHRLHRWEVRSKL
JRHGO\OJIGOEFLXOYYL_RLWISRL\EHLIWENFGMLZHRVOENMY[LXOGUURYSb

��wknk|L�\LGURLTHJUOGRJGLEHLDEFMGHNJGOEFLPIFIQRHLXOGUUEYSMLJRHGO\OJIGOEFL\EHLZI[WRFGLNFSRHLgRJGOEFL}b~b�KLEHLO\LGURL
aXFRHLEGURHXOMRLSRRWMLOGLFRJRMMIH[LGELZHEGRJGLOGMLOFGRHRMGMLEHLGURLOFGRHRMGMLE\LGURL]HÊRJGKLGURLaXFRHLWI[KLIGLOGMLMEYRL
EZGOEFKLOMMNRL̂EOFGLJURJ̀MLGELGURLDEFGHIJGEHLIFSLGELIF[LgN_JEFGHIJGEHLEHLMNZZYORHLEHLWIGRHOIYLEHLRdNOZWRFGLMNZZYORHMLGEL
XUEWLGURLDEFGHIJGEHL\IOYRSLGELWÌRLZI[WRFGL\EHLpEH̀LZHEZRHY[LZRH\EHWRSLEHLWIGRHOIYLEHLRdNOZWRFGLMNOGI_Y[L
SRYOVRHRSbL�\LGURLaXFRHLWÌRMLZI[WRFGML_[L̂EOFGLJURJ̀KLGURLaXFRHLMUIYYLFEGO\[LGURLTHJUOGRJGLIFSLGURLDEFMGHNJGOEFL
PIFIQRHKLPIFIQRHLIFSL_EGULXOYYLHR\YRJGLMNJULZI[WRFGLEFLGURLFReGLDRHGO\OJIGRL\EHL]I[WRFGb
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DEFGHGHIJKLMNLOPLQRSNRTIQRULONRTIQVKWXILKILOXIYKRLZQZU[ILOXI\MRXZIOQPILOXIZNTOLILKIMNLOOK]SÎQU_XRLILKILOXÌKRLZQYLKZI
LKÎZKLXYLINLPX]aIQTQNRPLISQ_QTXPINRYbZZXSIKZIMONYOI_QUIVXINRYbZZXSIQPIQIZXPb]LIKaILOXÌKRLZQYLKZcPIVZXQYOIKZI
RXT]NTXRYX[INRY]bSNRT[IVbLIRKLI]N_NLXSILK[ILOXINLX_PIPXLIaKZLOINRIdXYLNKRIefgfhfIiNLOIZXP̂XYLILKIQRUI]NXRP[IY]QN_P[IKZIKLOXZI
YNZYb_PLQRYXPIaKZIMONYOILOXI\MRXZINPIXRLNL]XSILKIMNLOOK]SÎQU_XRLPÎbZPbQRLILKISXYNPNKRPIVUILOXIjZYONLXYLÎbZPbQRLILKI
dXYLNKRIefgfh[ILOXI\MRXZIPOQ]]IVXIXRLNL]XSILKIMNLOOK]SIQIPb_IXkbQ]ILKILMNYXILOXIPLQLXSIQ_KbRLPIKaIPbYOI]NXRPIKZIY]QN_P[I
KZ[IMOXZXILOXZXINPIRKIPLQLXSIQ_KbRL[ILMNYXILOXIQ_KbRLISXLXZ_NRXSIVUILOXIjZYONLXYLILKIVXIRXYXPPQZUILKÎZKLXYLILOXI
NRLXZXPLPIKaILOXI\MRXZfIlOXI\MRXZIMN]]IZX]XQPXÎQU_XRLPIMNLOOX]SISbXILKI]NXRPÎZKWNSXSILOQLILOXÌKRLZQYLKZIKVLQNRPIQI
SNPYOQZTXIKaIZXYKZSIKaIPbYOI]NXR[IVUIVKRSNRTIKZIKLOXZMNPXfImUÎKPLNRTIQI]NXRISNPYOQZTXIVKRS[IOKMXWXZ[ILOXÌKRLZQYLKZI
POQ]]IRKLIVXIZX]NXWXSIKaIQRUIZXP̂KRPNVN]NLNXPIKZIKV]NTQLNKRPIbRSXZILOXIjTZXX_XRL[INRY]bSNRT[IMNLOKbLI]N_NLQLNKR[ILOXISbLUI
LKISXaXRS[INRSX_RNaU[IQRSIOK]SIOQZ_]XPPILOXInRSX_RNLXXPIoQPISXaNRXSÎZXWNKbP]UINRIdXYLNKRIpfhqrfIlOXIYKPLIKaIQRUI
ẐX_Nb_PIKZIKLOXZIXŝXRPXPINRYbZZXSINRIYKRRXYLNKRIMNLOIPbYOIVKRSPIKZIKLOXZI_XQRPIKaISNPYOQZTXIKaIZXYKZSIPOQ]]IVXILOXI
PK]XIZXP̂KRPNVN]NLUIKaILOXÌKRLZQYLKZIQRSIPOQ]]IRKLIVXÎQZLIKa[IKZIYQbPXIQRUIQStbPL_XRLILK[ILOXÌKRLZQYLIdb_f

DEFGHGuInaILOXI\MRXZINPIXRLNL]XSILKIZXN_VbZPX_XRLIKZÎQU_XRLIaZK_ILOXÌKRLZQYLKZIbRSXZIKZÎbZPbQRLILKILOXÌKRLZQYL[I
NRY]bSNRTIVbLIRKLI]N_NLXSILKILOXPXIvXRXZQ]ÌKRSNLNKRP[IPbYOÎQU_XRLIPOQ]]IVXI_QSXÎZK_̂ L]UIb̂KRISX_QRSIVUILOXI
\MRXZfIJKLMNLOPLQRSNRTIQRULONRTIYKRLQNRXSIOXZXNRILKILOXIYKRLZQZU[INaILOXÌKRLZQYLKZIaQN]PILKÎZK_̂ L]UI_QwXIQRUI
Q̂U_XRLISbXILOXI\MRXZ[IKZILOXI\MRXZINRYbZPIQRUIYKPLPIQRSIXŝXRPXPILKIYbZXIQRUISXaQb]LIKaILOXÌKRLZQYLKZIKZILKIYKZZXYLI
SXaXYLNWXIMKZw[ILOXI\MRXZIPOQ]]IOQWXIQRIQVPK]bLXIZNTOLILKIKaaPXLIPbYOIQ_KbRLIQTQNRPLILOXÌKRLZQYLIdb_IQRSI_QU[INRILOXI
\MRXZcPIPK]XISNPYZXLNKR[IX]XYLIXNLOXZILKxIohrISXSbYLIQRIQ_KbRLIXkbQ]ILKILOQLIMONYOILOXI\MRXZINPIXRLNL]XSIaZK_IQRUI
Q̂U_XRLILOXRIKZILOXZXQaLXZISbXILOXÌKRLZQYLKZIaZK_ILOXI\MRXZ[IKZIoyrINPPbXIQIMZNLLXRIRKLNYXILKILOXÌKRLZQYLKZIZXSbYNRTI
LOXÌKRLZQYLIdb_IVUIQRIQ_KbRLIXkbQ]ILKILOQLIMONYOILOXI\MRXZINPIXRLNL]XSf
z{|}EH~

DEFGuG�IjaLXZILOXIjZYONLXYLIOQPINPPbXSIQÌXZLNaNYQLXIaKZI�QU_XRLIKZI�ZKtXYLÌXZLNaNYQLXIaKZI�QU_XRL[ILOXI\MRXZIPOQ]]I
_QwXÎQU_XRLINRILOXI_QRRXZIQRSIMNLONRILOXILN_XÎZKWNSXSINRILOXÌKRLZQYLI�KYb_XRLPIbR]XPPIPbYOIZXkbNPNLNKRINPIRKLINRI
QYYKZSQRYXIMNLOILOXILXZ_PIKaILOXÌKRLZQYLI�KYb_XRLP[IQRSIPOQ]]IPKIRKLNaUILOXÌKRPLZbYLNKRI�QRQTXZIQRSIjZYONLXYLf

DEFGuG~I�QU_XRLPIZXYXNWXSIVUILOXÌKRLZQYLKZIaKZIiKZwÎZK̂XZ]UÎXZaKZ_XSIVUIdbVYKRLZQYLKZPIQRSIPb̂ ]̂NXZPIPOQ]]IVXI
OX]SINRILZbPLIVUILOXÌKRLZQYLKZIaKZILOKPXIdbVYKRLZQYLKZPIKZIPb̂ ]̂NXZPIMOKÎXZaKZ_XSIiKZwIKZIabZRNPOXSI_QLXZNQ]P[IKZI
VKLO[IbRSXZIYKRLZQYLPIMNLOILOXÌKRLZQYLKZIaKZIMONYOÎQU_XRLIMQPI_QSXIVUILOXI\MRXZfIlOXÌKRLZQYLKZIPOQ]]IPLZNYL]UI
YK_̂ ]UIMNLOIQRUIYK__KRI]QM[IPLQLbLKZU[IKZISXYNPNKRQ]I]QMILZbPLIabRSIZXkbNZX_XRLPINRILOXIdLQLXIKaIJXMI�KZwI
oNRY]bSNRT[IMNLOKbLI]N_NLQLNKR[ILOXIZXkbNZX_XRLPIKaIJXMI�KZwI�NXRI�QMIjZLNY]XIp�jr[IQRSIOXZXVUIQTZXXPILOQLILOXI
\MRXZIOQPILOXIPQ_XIZNTOLPIQPIQRUIVXRXaNYNQZUIKaIPbYOILZbPLPILKIXsQ_NRXILOXIVKKwPIQRSIZXYKZSPIKaILOXÌKRLZQYLKZILKI
SXLXZ_NRXIPbYOIYK_̂ ]NQRYX[IaZK_ILN_XILKILN_XIQLILOXI\MRXZcPIPK]XISNPYZXLNKRfIlOXÌKRLZQYLKZIPOQ]]ÎZK_̂ L]UÎQUIXQYOI
dbVYKRLZQYLKZ[IRKI]QLXZILOQRIPXWXRISQUPIQaLXZIb̂KRIZXYXN̂LIKaÎQU_XRLIaZK_ILOXI\MRXZ[ILOXIQ_KbRLILKIMONYOILOXIKbLIKaI
LOXIQ_KbRLÎQNSILKILOXÌKRLZQYLKZIKRIQYYKbRLIKaIPbYOIdbVYKRLZQYLKZcPÎKZLNKRIKaILOXIiKZw[ILOXIQ_KbRLILKIMONYOIPQNSI
dbVYKRLZQYLKZINPIXRLNL]XS[IZXa]XYLNRTÎXZYXRLQTXPIQYLbQ]]UIZXLQNRXSIaZK_ÎQU_XRLPILKILOXÌKRLZQYLKZIKRIQYYKbRLIKaILOXI
PbYOIdbVYKRLZQYLKZcPÎKZLNKRIKaILOXIiKZwfIlOXÌKRLZQYLKZIPOQ]][IVUIQ̂ ẐK̂ZNQLXIQTZXX_XRLIMNLOIXQYOIdbVYKRLZQYLKZ[I
ZXkbNZXIXQYOIdbVYKRLZQYLKZILKI_QwXÎQU_XRLPILKIdbV�PbVYKRLZQYLKZPINRIQIPN_N]QZI_QRRXZfPN_N]QZI_QRRXZf

DEFGuG~G�IiNLONRIPXWXRIo�rISQUPIKaIZXYXN̂LIKaIQÎQU_XRLIaZK_ILOXI\MRXZ[ILOXÌKRLZQYLKZIPOQ]]ÎQUIXQYOIKaINLPI
dbVYKRLZQYLKZPIQRSIPb̂ ]̂NXZPIaKZIMKZwÎXZaKZ_XSIQRSI_QLXZNQ]PIabZRNPOXSIVUILOX_IQPIZXa]XYLXSINRILOXÎQU_XRLIaZK_ILOXI
\MRXZ[I]XPPIQRIQ_KbRLIRXYXPPQZUILKIPQLNPaUIQRUIKbLPLQRSNRTIY]QN_P[I]NXRP[IKZItbST_XRLPIQRSI]XPPIQIZXLQNRXSIQ_KbRLIKaI
RKLI_KZXILOQRIg�[IXsYX̂LILOQLILOXÌKRLZQYLKZI_QUIZXLQNRIRKLI_KZXILOQRIh��ÎZKWNSXSILOQLÎZNKZILKIXRLXZNRTINRLKIQI
dbVYKRLZQYLIMNLOILOXÌKRLZQYLKZ[ILOXIdbVYKRLZQYLKZINPIbRQV]XIKZIbRMN]]NRTILKÎZKWNSXIQÎXZaKZ_QRYXIVKRSIQRSI]QVKZI
QRSI_QLXZNQ]ÎQU_XRLIVKRSIVKLOINRILOXIab]]IQ_KbRLIKaILOXIPbVYKRLZQYLIQLILOXIZXkbXPLIKaILOXÌKRLZQYLKZfIlOXÌKRLZQYLKZI
POQ]]IRKLIZXLQNRÎKZLNKRPIKaILOXÎZKYXXSPIKMXSIQRUIdbVYKRLZQYLKZIKZIPb̂ ]̂NXZIaZK_ILOXI\MRXZcPÎQU_XRLILKILOXI
K̀RLZQYLKZIaKZILOXI�YKRLZQYLIVQ]QRYXf�IdN_N]QZÎZKWNPNKRPIQ̂ ]̂UILKILOXIdbVYKRLZQYLKZIQRS�KZIPb̂ ]̂NXZÎQUNRTIXQYOIKaINLPI
dbVYKRLZQYLKZPIQRSIPb̂ ]̂NXZPfIJKLONRTINRILONPIdXYLNKRIPOQ]]IYZXQLXINRILOXI\MRXZIQRUIKV]NTQLNKRILKÎQU[IKZILKIXRPbZXILOQLI
LOXÌKRLZQYLKZÎQUP[IQRUIdbVYKRLZQYLKZIKZIPb̂ ]̂NXZ[IKZIQRUIZX]QLNKRPON̂INRIYKRLZQYLIKZIKLOXZMNPX[IN_̂ ]NXSIKZIXŝZXPPXS[I
VXLMXXRIQRUIdbVYKRLZQYLKZIKZIPb̂ ]̂NXZIQRSILOXI\MRXZfIlOXÌKRLZQYLKZIQTZXXPILOQLINLIPOQ]]IYK_̂ ]UIMNLOILOXÎQU_XRLI
ZXkbNZX_XRLPIKaIdXYLNKRIh���VoyrIKaILOXIJXMI�KZwIvXRXZQ]I�bRNYN̂Q]I�QM[IQPIQ_XRSXS[IQRSILOQLILKILOXIXsLXRLILOXZXINPI
QRUIYKRa]NYLIVXLMXXRILOQLIPLQLbLKZUIPXYLNKRIQRSILOXÎZKWNPNKRPIKaILONPIdXYLNKRIef�fyfh[ILOXÎZKWNPNKRPIKaILOXIPLQLbLXIPOQ]]I
ẐXWQN]f
z{|}EH�
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BC

DEFGHGIJKLMJNOPMQJLRSJTLMJQUVLTJTWJQMXYMSTJOQUTTMPJMZU[MP\MJ]QŴ JTLMJ_WPTQR\TWQJTLRTJTLMJ_WPTQR\TWQJLRSJ̀QẀMQabJ̀RU[J
cYd\WPTQR\TWQSJRP[ĴRTMQURaJRP[JMXYÙ̂ MPTJSỲ àUMQSJR̂WYPTSJ̀RU[JdbJTLMJNOPMQJTWJTLMJ_WPTQR\TWQJ]WQJSYd\WPTQR\TM[J
eWQfgJh]JTLMJ_WPTQR\TWQJ]RUaSJTWJ]YQPUSLJSY\LJMZU[MP\MJOUTLUPJSMZMPJijkJ[RbSlJTLMJNOPMQJSLRaaJLRZMJTLMJQUVLTJTWJ\WPTR\TJ
cYd\WPTQR\TWQSJRP[JSỲ àUMQSJTWJRS\MQTRUPJOLMTLMQJTLMbJLRZMJdMMPJ̀QẀMQabJ̀RU[gJmMUTLMQJTLMJNOPMQlJNOPMQJPWQJ
_WPSTQY\TUWPJnRPRVMQJPWQJoQ\LUTM\TJSLRaaJLRZMJRPJWdaUVRTUWPJTWJ̀RblJ̀RbJWQJTWJSMMJTWJTLMJ̀Rb̂ MPTJW]ĴWPMbJTWlJTWJRJ
cYd\WPTQR\TWQJWQJSỲ àUMQlJMp\M̀TJRSĴRbJWTLMQOUSMJdMJQMXYUQM[JdbJaROg

DEFGHGqJKLMJ_WPTQR\TWQrSJ̀Rb̂ MPTSJTWJUTSJSỲ àUMQSJSLRaaJdMJTQMRTM[JUPJRĴRPPMQJSÛUaRQJTWJTLRTJ̀QWZU[M[JUPJcM\TUWPSJ
sgtgulJsgtgvJRP[Jsgtgwg

x

DEFGHGyJzPaMSSJTLMJ_WPTQR\TWQJ̀QWZU[MSJTLMJNOPMQJOUTLJRJ̀Rb̂ MPTJdWP[JUPJTLMJ]YaaJ̀MPRaJSŶ JW]JTLMJ_WPTQR\TJcŶ lJ
R̀b̂ MPTSJ{Rb̂ MPTSJQM\MUZM[JdbJTLMJ_WPTQR\TWQJ]WQJeWQfJ̀QẀMQabJ̀MQ]WQ̂M[JdbJcYd\WPTQR\TWQSJWQJ̀QWZU[M[JdbJRP[J
SỲ àUMQSJSLRaaJdMJLMa[JdbJTLMJ_WPTQR\TWQJ]WQJTLWSMJcYd\WPTQR\TWQSJWQJSỲ àUMQSJOLWJ̀MQ]WQ̂M[JeWQfJWQJ]YQPUSLM[J
R̂TMQURaSlJWQJdWTLlJYP[MQJ\WPTQR\TJOUTLJTLMJ_WPTQR\TWQJ]WQJOLU\LJ̀Rb̂ MPTJORSĴR[MJdbJTLMJNOPMQgJmWTLUPVJ\WPTRUPM[J
LMQMUPJSLRaaJQMXYUQMĴWPMbJTWJdMJ̀aR\M[JUPJRJSM̀RQRTMJR\\WYPTJRP[JPWTJ\Ŵ ÛPVaM[JOUTLĴWPMbJW]JTLMJ_WPTQR\TWQlJSLRaaJ
\QMRTMJRPbJ]U[Y\URQbJaURdUaUTbJWQJTWQTJaURdUaUTbJWPJTLMJ̀RQTJW]JTLMJ_WPTQR\TWQJ]WQJdQMR\LJW]JTQYSTlJWQJTQYSTJWQJSLRaaJMPTUTaMJRPbJ
M̀QSWPJWQJMPTUTbJTWJRPJRORQ[JW]J̀YPUTUZMJ[R̂RVMSJRVRUPSTJTLMJ_WPTQR\TWQJ]WQJdQMR\LJW]JTLMJQMXYUQM̂MPTSJW]JTLUSJ
Q̀WZUSUWPg

DEFGHG|J{QWZU[M[JTLMJNOPMQJLRSJ]Ya]UaaM[JUTSJ̀Rb̂ MPTJWdaUVRTUWPSJYP[MQJTLMJ_WPTQR\TJ}W\Ŷ MPTSlJTLMJ_WPTQR\TWQJSLRaaJ
[M]MP[JRP[JUP[M̂PU]bJTLMJNOPMQJ]QŴ JRaaJaWSSlJaURdUaUTblJ[R̂RVMJWQJMp̀MPSMlJUP\aY[UPVJQMRSWPRdaMJRTTWQPMbrSJ]MMSJRP[J
aUTUVRTUWPJMp̀MPSMSlJRQUSUPVJWYTJW]JRPbJaUMPJ\aRÛJWQJWTLMQJ\aRÛJ]WQJ̀Rb̂ MPTJdbJRPbJcYd\WPTQR\TWQJWQJSỲ àUMQJW]JRPbJ
TUMQgJz̀WPJQM\MÙTJW]JPWTU\MJW]JRJaUMPJ\aRÛJWQJWTLMQJ\aRÛJ]WQJ̀Rb̂ MPTlJTLMJNOPMQJSLRaaJPWTU]bJTLMJ_WPTQR\TWQgJh]J
R̀ Q̀WZM[JdbJTLMJR̀ àU\RdaMJ\WYQTlJOLMPJQMXYUQM[lJTLMJ_WPTQR\TWQĴRbJSYdSTUTYTMJRJSYQMTbJdWP[J]WQJTLMJ̀QẀMQTbJRVRUPSTJ
OLU\LJTLMJaUMPJWQJWTLMQJ\aRÛJ]WQJ̀Rb̂ MPTJLRSJdMMPJRSSMQTM[g

h]JTLMJ_WPSTQY\TUWPJnRPRVMQJRP[JoQ\LUTM\TJ[WJPWTJUSSYMJRJ_MQTU]U\RTMJ]WQJ{Rb̂ MPTJWQJRJ{QW~M\TJ_MQTU]U\RTMJ]WQJ{Rb̂ MPTlJ
TLQWYVLJPWJ]RYaTJW]JTLMJ_WPTQR\TWQlJOUTLUPJ]WYQTMMPJ[RbSJR]TMQJTLMJ_WPSTQY\TUWPJnRPRVMQrSJQM\MÙTJW]JTLMJ_WPTQR\TWQrSJ
ò àU\RTUWPJ]WQJ{Rb̂ MPTlJWQJU]JTLMJNOPMQJ[WMSJPWTJ̀RbJTLMJ_WPTQR\TWQJOUTLUPJSMZMPJ[RbSJR]TMQJTLMJ[RTMJMSTRdaUSLM[JUPJ
TLMJ_WPTQR\TJ}W\Ŷ MPTSlJTLMJR̂WYPTJ\MQTU]UM[JdbJTLMJ_WPSTQY\TUWPJnRPRVMQJRP[JoQ\LUTM\TJWQJRORQ[M[JdbJdUP[UPVJ
[US̀YTMJQMSWaYTUWPlJTLMPJTLMJ_WPTQR\TWQĴRblJỲWPJSMZMPJR[[UTUWPRaJ[RbSrJPWTU\MJTWJTLMJNOPMQlJ_WPSTQY\TUWPJnRPRVMQJ
RP[JoQ\LUTM\TlJSTẀJTLMJeWQfJYPTUaJ̀Rb̂ MPTJW]JTLMJR̂WYPTJWOUPVJLRSJdMMPJQM\MUZM[gJKLMJ_WPTQR\TJKÛMJSLRaaJdMJ
MpTMP[M[JR̀ Q̀ẀQURTMabJRP[JTLMJ_WPTQR\TJcŶ JSLRaaJdMJUP\QMRSM[JdbJTLMJR̂WYPTJW]JTLMJ_WPTQR\TWQrSJQMRSWPRdaMJ\WSTSJW]J
SLYT[WOPlJ[MaRbJRP[JSTRQT�ỲlJ̀aYSJUPTMQMSTJRSJ̀QWZU[M[J]WQJUPJTLMJ_WPTQR\TJ}W\Ŷ MPTSgDEFGyG�Jh]lJTLQWYVLJPWJ]RYaTJW]JTLMJ
_WPTQR\TWQlJTLMJ_WPSTQY\TUWPJnRPRVMQJRP[JoQ\LUTM\TJ[WJPWTJUSSYMJRJ_MQTU]U\RTMJ]WQJ{Rb̂ MPTJOUTLUPJu�J[RbSJW]JTLMJ
_WPSTQY\TUWPJnRPRVMQrSJQM\MÙTJW]JTLMJ_WPTQR\TWQrSJò àU\RTUWPJ]WQJ{Rb̂ MPTJWQJU]lJTLQWYVLJPWJ]RYaTJW]JTLMJ_WPTQR\TWQlJ
TLMJNOPMQJ[WMSJPWTJ̀RbJTLMJ_WPTQR\TWQJTLMJR̂WYPTJ\MQTU]UM[JdbJTLMJ_WPSTQY\TUWPJnRPRVMQJRP[JoQ\LUTM\TlJSYd~M\TJTWJTLMJ
NOPMQrSJQUVLTJTWJOUTLLWa[J̀Rb̂ MPTJYP[MQJTLMJTMQ̂SJW]JTLMJ_WPTQR\TJ}W\Ŷ MPTSlJOUTLUPJv�J[RbSJW]JTLMJ[RTMJMSTRdaUSLM[J
]WQJSY\LJ̀Rb̂ MPTJUPJTLMJ_WPTQR\TJ}W\Ŷ MPTSlJTLMPJTLMJ_WPTQR\TWQĴRblJỲWPJSMZMPJijkJR[[UTUWPRaJ[RbSrJOQUTTMPJPWTU\MJ
RP[JẀ ẀQTYPUTbJTWJ\YQMJTWJTLMJNOPMQlJ_WPSTQY\TUWPJnRPRVMQJRP[JoQ\LUTM\TlJSTẀJTLMJeWQfJYPTUaJ̀Rb̂ MPTJW]JTLMJ
R̂WYPTJWOUPVJLRSJdMMPJQM\MUZM[gJKWJTLMJMpTMPTJUTJUSJ[MTMQ̂UPM[JTLRTJ̀Rb̂ MPTJTWJTLMJ_WPTQR\TWQJORSJÛ Q̀ẀMQabJLMa[J
TLQWYVLJPWJ]RYaTJW]JTLMJ_WPTQR\TWQJRP[JTLMJ_WPTQR\TWQJMaM\TM[JTWJSTẀJUTSJeWQfJ\WPSUSTMPTJOUTLJTLMJ̀QW\M[YQMJSMTJ]WQTLJUPJ
TLUSJcM\TUWPlJTLMJ_WPTQR\TJKÛMJSLRaaJdMJMpTMP[M[JR̀ Q̀ẀQURTMabJRP[JTLMJ_WPTQR\TJcŶ JSLRaaJdMJUP\QMRSM[JdbJTLMJR̂WYPTJ
W]JTLMJ_WPTQR\TWQrSJQMRSWPRdaMJ\WSTSJW]JSLYT�[WOPlJ[MaRbJRP[JSTRQT�ỲJRSJ̀QWZU[M[J]WQJUPJTLMJ_WPTQR\TJ}W\Ŷ MPTSgJ
�WOMZMQlJU]JTLMJ_WPTQR\TWQJSTẀSJUTSJeWQfJRP[JUTJUSJ[MTMQ̂UPM[JTLRTJTLMJNOPMQJLR[JTLMJQUVLTJTWJOUTLLWa[J̀Rb̂ MPTJYP[MQJ
TLMJTMQ̂SJW]JTLMJ_WPTQR\TJ}W\Ŷ MPTSlJTLMPJTLMJ_WPTQR\TWQJSLRaaJdMJQMS̀WPSUdaMJTWJTLMJNOPMQJ]WQJRaaJ\WSTSJRP[J[R̂RVMSJ
iUP\aY[UPVJRTTWQPMbSrJ]MMSkJRQUSUPVJ]QŴ JSY\LJSTẀ R̀VMJW]JeWQfJRP[JTLMJ_WPTQR\TWQJSLRaaJPWTJdMJMPTUTaM[JTWJRPbJ
R[~YST̂MPTJUPJTLMJ_WPTQR\TJcŶ JWQJTLMJ_WPTQR\TJKÛMgJKLUSJcM\TUWPJSLRaaJPWTJR̀ àb�JiRkJTWJTLMJMpTMPTJTLRTJTLMJ_WPTQR\TWQJ
WOMSJTWJTLMJNOPMQJRPbJR̂WYPTJ̀YQSYRPTJTWJTLMJ̀QWZUSUWPSJW]JTLUSJ_WPTQR\TlJWQJidkJTWJTLMJMpTMPTJTLMJNOPMQJUSJQMXYUQM[JTWJ
Mp̀MP[JR̂WYPTSJTWJ̀YQ\LRSMJR[[UTUWPRaJUPSYQRP\MJWPJdMLRa]JW]JTLMJ_WPTQR\TWQJTWĴMMTJTLMJUPSYQRP\MJQMXYUQM̂MPTSJW]J
TLUSJoVQMM̂MPTg

DEFGyG�Eh]JTLMJNOPMQJUSJMPTUTaM[JTWJ̀Rb̂ MPTJ]QŴ JTLMJ_WPTQR\TWQJYP[MQJWQJ̀YQSYRPTJTWJTLMJ_WPTQR\TJ}W\Ŷ MPTSlJSY\LJ
R̀b̂ MPTJSLRaaJdMĴR[MJ̀QŴ T̀abJỲWPJ[M̂RP[JdbJTLMJNOPMQgJmWTOUTLSTRP[UPVJRPbTLUPVJ\WPTRUPM[JUPJTLMJ_WPTQR\TJ



��������������	
�
�������
������������	����
������������������������� �����!�����!���������"��������������
�
�#
���$%�
���
��������������
����������
���!&�
$��
��������������
����������
���!&�$���!&���
�����'���!�����$�������������	����
���&���
�����
���(�����%�
���
��������������
����������
�����%����������)���
�����
������*+��+,��-%�����*.��.��������
��/��
��0�����,�,�����)�����
1��
������2.��.����!�������������
���
!�������
��
��������
3���
���
�����!��������������
4
���
��������������
�)������
��������������	����
���5�%
�������6
�#��
��%���
�������������#���������!�
3������������7�����������������
89:;�<=>:9?� @����2��,��A

BC

DEFGHIJKLMKEMKNIMFEJKOPOQRMSTMKNIMUEJKOPFKEOMTPSVLMKEMWOEHWKVQMHPXIMPJQMWPQHIJKMYGIMKNIMZ[JIORMEOMKNIMZ[JIOMSJFGOLM
PJQMFELKLMEOMI\WIJLILMKEMFGOIMPJQMYITPGVKMETMKNIMUEJKOPFKEOMEOMKEMFEOOIFKMYITIFKS]IM[EOXRMKNIMZ[JIOMLNPVVMNP]IMPJM
P̂LEVGKIMOS_NKMKEMETTLIKMLGFNMPHEGJKMP_PSJLKMKNIMUEJKOPFKM̀GHMPJYMHPQRMSJMKNIMZ[JIOaLMLEVIMYSLFOIKSEJRMIVIFKMISKNIOMKEM
bcdMYIYGFKMPJMPHEGJKMIeGPVMKEMKNPKM[NSFNMKNIMZ[JIOMSLMIJKSKVIYMTOEHMPJQMWPQHIJKMKNIJMEOMKNIOIPTKIOMYGIMKNIMUEJKOPFKEOM
TOEHMKNIMZ[JIORMEOMbfdMSLLGIMPM[OSKKIJMJEKSFIMKEMKNIMUEJKOPFKEOMOIYGFSJ_MKNIMUEJKOPFKM̀GHM̂QMPJMPHEGJKMIeGPVMKEMKNPKM
[NSFNMKNIMZ[JIOMSLMIJKSKVIYg
hijklmn

olpqrqsM̀ĜLKPJKSPVMUEHWVIKSEJMSLMKNIMLKP_IMSJMKNIMWOE_OILLMETMKNIMtEOXM[NIJMKNIMtEOXMEOMYILS_JPKIYMWEOKSEJMKNIOIETMSLM
uNIMYPKIMETM̀ĜLKPJKSPVMUEHWVIKSEJMETMKNIMvOEwIFKMEOMPMYILS_JPKIYMWEOKSEJMKNIOIETMSLMKNIMYPKIM[NIJMFEJLKOGFKSEJMSLM
LGTTSFSIJKVQMFEHWVIKIMSJMPFFEOYPJFIM[SKNMKNIMUEJKOPFKMDEFGHIJKLMLEMKNIMZ[JIOMFPJMEFFGWQMEOMGKSVSxIMKNIMtEOXMTEOMSKLM
SJKIJYIYMGLIgKNIMIJKSOIMvOEwIFKMbEOMLGFNMWEOKSEJMKNIOIETMPLMZ[JIOMIPOVSIOMIVIFKLMKEMEFFGWQMEOMGKSVSxIdMTEOMKNIMGLIMTEOM
[NSFNMSKMSLMSJKIJYIYgMySJEOMSKIHLMETMFEHWVIKSEJMEOMFEOOIFKSEJMbzvGJFNM{SLKMtEOXzdMHPQM̂IMWIOTEOHIYMPTKIOM̀ĜLKPJKSPVM
UEHWVIKSEJRMWOE]SYIYMKNPKMLGFNMSKIHLMFPJMPJYMLNPVVM̂IMWIOTEOHIYMPKMLGFNMKSHILMPJYMSJMLGFNMHPJJIOMKNPKMLGFNMtEOXM
YEILMJEKMGJOIPLEJP̂VQMSJKIOTIOIM[SKNMKNIMZ[JIOaLMEFFGWPJFQMPJYMGLIMETMKNIMvOEwIFKgM̀ĜLKPJKSPVMUEHWVIKSEJMLNPVVMJEKM
ÎMYIIHIYMKEMI\SLKMGJKSVMbPdMKNIMZ[JIOMOIFIS]ILMPMUIOKSTSFPKIMETMZFFGWPJFQMTEOMKNIMvOEwIFKMbEOMLGFNMWEOKSEJMPLMIVIFKIYM
Q̂MZ[JIOdMSTMLGFNMUIOKSTSFPKIMETMZFFGWPJFQMSLMOIeGSOIYRMPJYMPJQMEKNIOMWIOHSKLRMPWWOE]PVLRMVSFIJLILMPJYMPJQMEKNIOM
YEFGHIJKLMTOEHM_E]IOJHIJKPVMPGKNEOSKSILMNP]SJ_MwGOSLYSFKSEJMKNIOITEOIMJIFILLPOQMTEOMKNIM̂IJITSFSPVMEFFGWPJFQMETMKNIM
vOEwIFKMPJYMb̂dMKNIMUEJKOPFKEORMUEJLKOGFKSEJMyPJP_IORM|OFNSKIFKMPJYMZ[JIOMNP]IMP_OIIYMGWEJMPMLFNIYGVIMTEOMTSJPVM
FEHWVIKSEJMPJYMKEMWOE]SYIMKNIMZ[JIOM[SKNMPVVMPL}̂GSVKMYOP[SJ_LRMEWIOPKSJ_MHPJGPVLRM[POOPJKSILMPJYMEKNIOMOIeGSOIYM
FVELIEGKMYEFGHIJKLgMtPOOPJKSILMFPVVIYMTEOM̂QMKNIM|_OIIHIJKMEOM̂QMKNIMDOP[SJ_LMPJYM̀WIFSTSFPKSEJLMLNPVVMFEHHIJFIM
EJMKNIMYPKIMETM̀ĜLKPJKSPVMUEHWVIKSEJMETMKNIMvOEwIFKMEOMYILS_JPKIYMWEOKSEJMKNIOIETRMEOMPJQMVPKIOMYPKIMKNPKMKNIMWPOKSILM
P_OIIgMuNSLMYPKIMLNPVVM̂IMILKP̂VSLNIYM̂QMPMUIOKSTSFPKIMETM̀ĜLKPJKSPVMUEHWVIKSEJMLS_JIYM̂QMKNIMZ[JIORMUEJKOPFKEORM
|OFNSKIFKMPJYMUEJLKOGFKSEJMyPJP_IOg

olpqrq~MtNIJMKNIMUEJKOPFKEOMFEJLSYIOLMKNPKMKNIMtEOXRMEOMPMWEOKSEJMKNIOIETM[NSFNMKNIMZ[JIOMP_OIILMKEMPFFIWKM
LIWPOPKIVQRMSLMLĜLKPJKSPVVQMFEHWVIKIRMKNIMUEJKOPFKEOMLNPVVMJEKSTQMKNIMUEJLKOGFKSEJMyPJP_IORMPJYMKNIMUEJKOPFKEOMPJYM
UEJLKOGFKSEJMyPJP_IOMLNPVVMwESJKVQMWOIWPOIMPJYMLĜHSKMKEMKNIM|OFNSKIFKMPMFEHWOINIJLS]IMVSLKMETMSKIHLMKEM̂IMFEHWVIKIYM
EOMFEOOIFKIYMWOSEOMKEMTSJPVMWPQHIJKgM[NSFNMLNPVVMSYIJKSTQMPVVMJEJ}FEJTEOHSJ_RMYITIFKS]IMPJYMSJFEHWVIKIMtEOXMPJYM
ILKP̂VSLNMKNIMYPKIMETMFEHHIJFIHIJKMETM[POOPJKSILMSJMFEJJIFKSEJM[SKNMPJQMLGFNMtEOXgM�PSVGOIMKEMSJFVGYIMPJMSKIHMEJM
LGFNMVSLKMYEILMJEKMPVKIOMKNIMOILWEJLŜSVSKQMETMKNIMUEJKOPFKEOMKEMFEHWVIKIMPVVMtEOXMSJMPFFEOYPJFIM[SKNMKNIMUEJKOPFKM
DEFGHIJKLg

olpqrq�M�WEJMOIFISWKMETMKNIMVSLKRMKNIM|OFNSKIFKRMPLLSLKIYM̂QMKNIMUEJLKOGFKSEJMyPJP_IORM[SVVMHPXIMPJMSJLWIFKSEJMKEM
YIKIOHSJIM[NIKNIOMKNIMtEOXMEOMYILS_JPKIYMWEOKSEJMKNIOIETMSLMLĜLKPJKSPVVQMFEHWVIKIgM�TMKNIM|OFNSKIFKaLMSJLWIFKSEJM
YSLFVELILMPJQMSKIHRM[NIKNIOMEOMJEKMSJFVGYIYMEJMKNIMVSLKRM[NSFNMSLMJEKMLGTTSFSIJKVQMFEHWVIKIMSJMPFFEOYPJFIM[SKNMKNIM
OIeGSOIHIJKLMETMKNIMUEJKOPFKMDEFGHIJKLMLEMKNPKMKNIMZ[JIOMFPJMEFFGWQMEOMGKSVSxIMKNIMtEOXMEOMYILS_JPKIYMWEOKSEJM
KNIOIETMTEOMSKLMSJKIJYIYMGLIRMKNIMUEJKOPFKEOMLNPVVRM̂ITEOIMSLLGPJFIMETMKNIMUIOKSTSFPKIMETM̀ĜLKPJKSPVMUEHWVIKSEJRM
FEHWVIKIMEOMFEOOIFKMLGFNMSKIHMGWEJMJEKSTSFPKSEJM̂QMKNIMUEJLKOGFKSEJMyPJP_IOMEOM|OFNSKIFKgM�JMLGFNMFPLIRMKNIMUEJKOPFKEOM
LNPVVMKNIJMLĜHSKMPMOIeGILKMTEOMPJEKNIOMSJLWIFKSEJM̂QMKNIM|OFNSKIFKRMPLLSLKIYM̂QMKNIMUEJLKOGFKSEJMyPJP_IORMKEMYIKIOHSJIM
G̀̂LKPJKSPVMUEHWVIKSEJgM�TMKNIM|OFNSKIFKMPJYMKNIMUEJLKOGFKSEJMyPJP_IOMPOIMOIeGSOIYMKEMWIOTEOHMPYYSKSEJPVMLĜLKPJKSPVM
FEHWVIKSEJMSJLWIFKSEJLM̂IFPGLIMKNIMtEOXMTPSVLMKEM̂IMLĜLKPJKSPVVQMFEHWVIKIRMKNIMPHEGJKMETMFEHWIJLPKSEJMWPSYMKEMKNIM
|OFNSKIFKMPJYMKNIMUEJLKOGFKSEJMyPJP_IOM̂QMKNIMZ[JIOMTEOMPYYSKSEJPVMLIO]SFILMLNPVVM̂IMYIYGFKIYMTOEHMKNIMTSJPVMWPQHIJKM
KEMKNIMUEJKOPFKEOg

olpqrqnMtNIJMKNIM|OFNSKIFKRMPLLSLKIYM̂QMKNIMUEJLKOGFKSEJMyPJP_IORMYIKIOHSJILMKNPKMKNIMtEOXMETMPVVMETMKNIMUEJKOPFKEOLRM
EOMYILS_JPKIYMWEOKSEJMKNIOIETRMKNIOIETMSLMLĜLKPJKSPVVQMFEHWVIKIRMKNIMUEJLKOGFKSEJMyPJP_IOM[SVVMWOIWPOIRMPJYMKNIM
UEJLKOGFKSEJMyPJP_IOMPJYM|OFNSKIFKMLNPVVMI\IFGKIRMI\IFGKIMPMUIOKSTSFPKIMETM̀ĜLKPJKSPVMUEHWVIKSEJMKNPKMLNPVVMILKP̂VSLNM
KNIMYPKIMETM̀ĜLKPJKSPVMUEHWVIKSEJ�MUEHWVIKSEJRMLNPVVMILKP̂VSLNMOILWEJLŜSVSKSILMETMKNIMZ[JIOMPJYMUEJKOPFKEOMTEOM
LIFGOSKQRMHPSJKIJPJFIRMNIPKRMGKSVSKSILRMYPHP_IMKEMKNIMtEOXMPJYMSJLGOPJFI�MPJYMSJLGOPJFIRMPJYMLNPVVMTS\MKNIMKSHIM[SKNSJM
[NSFNMKNIMUEJKOPFKEOMLNPVVMTSJSLNMPVVMSKIHLMEJMKNIMVSLKMPFFEHWPJQSJ_MKNIMUIOKSTSFPKIgMvGJFNM{SLKMtEOXRM[NSFNMKSHITOPHIM
LNPVVMJEKMI\FIIYM��MYPQLgMtPOOPJKSILMOIeGSOIYM̂QMKNIMUEJKOPFKMDEFGHIJKLMLNPVVMFEHHIJFIMEJMKNIMYPKIMETM̀ĜLKPJKSPVM
UEHWVIKSEJMETMKNIMtEOXMEOMYILS_JPKIYMWEOKSEJMKNIOIETMGJVILLMEKNIO[SLIMWOE]SYIYMSJMKNIMUIOKSTSFPKIMETM̀ĜLKPJKSPVM
UEHWVIKSEJg

olpqrqmMuNIMUIOKSTSFPKIMETM̀ĜLKPJKSPVMUEHWVIKSEJMLNPVVM̂IMLĜHSKKIYMKEMKNIMZ[JIOMPJYMUEJKOPFKEOMTEOMKNISOM[OSKKIJM
PFFIWKPJFIMETMOILWEJLŜSVSKSILMPLLS_JIYMKEMKNIHMSJMKNIMLGFNMUIOKSTSFPKIgM�WEJMLGFNMPFFIWKPJFIRMPFFIWKPJFIMPJYMFEJLIJKM
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CDEFGHIJKEFGHIJKLEMDENOKLEJPIEQROIHEFPNSSETNUIEVNKTIOJECDEHIJNMONWIENVVSKMOWEJCEJPIEFGXPEYCHUECHEZIFMWONJIZEVCHJMCOE
JPIHICD[E\GXPEVNKTIOJEFPNSSE]IENẐGFJIZEDCHEYCHUEJPNJEMFEMOXCTVSIJIECHEOCJEMOENXXCHZNOXIERMJPEJPIEHI_GMHITIOJFECDEJPIE
C̀OJHNXJEaCXGTIOJF[

bcdefegehciOEXCODCHTNOXIERMJPEjIREkCHUElIOIHNSEmGOMXMVNSEnNRE\IXJMCOEopqr]sotsNtLEGVCOEVHCVIHEIuIXGJMCOECDE
ÌHJMDMXNJIECDE\G]FJNOJMNSÈCTVSIJMCOECDEYCHULEJPIÈCOJHNXJCHEFPNSSEFG]TMJENEHI_GMFMJMCOEDCHEVNKTIOJECDEJPIEHITNMOMOWE
NTCGOJECDEJPIÈCOJHNXJE\GT[EvVCOEXIHJMDMXNJMCOECDEVNKTIOJE]KEJPIEwHXPMJIXJLEJPIEQROIHERMSSENVVHCxIENOZEVHCTVJSKE
VNKEJPIEHITNMOMOWENTCGOJECDEJPIÈCOJHNXJE\GTESIFFEJRCEJMTIFExNSGIECDENOKEHITNMOMOWEMJITFEJCE]IEXCTVSIJIZECHE
XCHHIXJIZENOZESIFFENOENTCGOJEOIXIFFNHKEJCEFNJMFDKENOKEXSNMTFLESMIOFECHÊGZWTIOJFENWNMOFJÈCOJHNXJCHERPMXPEPNxIEOCJE
]IIOEFGMJN]SKEZMFXPNHWIZ[E\GXPEVNKTIOJEFPNSSE]IETNZIEGOZIHEJIHTFENOZEXCOZMJMCOFEWCxIHOMOWEDMONSEVNKTIOJEIuXIVJE
JPNJEJPIEQROIHyFETNUMOWECDEFGXPEVNKTIOJEFPNSSEOCJEXCOFJMJGJIEJPIEQROIHyFERNMxIHECDENOKEC]̂IXJMCOEJCENSSECHENOKEVCHJMCOE
CDEJPIEYCHUEVIHDCHTIZE]KEJPIÈCOJHNXJCHECHENOKEXSNMTFEJPIEQROIHETNKEJPIOEPNxIENWNMOFJEJPIÈCOJHNXJCH[

bcdefegezcjIMJPIHEJPIEHI_GMFMJMCOEDCHEVNKTIOJEFJMVGSNJIZEMOE\IXJMCOE{[|[}[oEOCHENOKEVCHJMCOECDEHIJNMOIZEVIHXIOJNWIEFPNSSE
]IXCTIEZGIEGOJMSEJPIÈCOJHNXJCHEFG]TMJFEJCEJPIÈCOFJHGXJMCOEmNONWIH~

eh NOENDDMZNxMJEJPNJENSSEVNKHCSSFLE]MSSFEDCHETNJIHMNSFENOZEI_GMVTIOJLENOZECJPIHEMOZI]JIZOIFFEXCOOIXJIZERMJPE
JPIERCHUEDCHERPMXPEJPIEQROIHECHEJPIEQROIHyFEVHCVIHJKETMWPJEMOENOKERNKE]IEHIFVCOFM]SILEPNxIE]IIOEVNMZE
CHECJPIHRMFIEFNJMFDMIZLEJPIEDCHTECDERPMXPERMSSE]IEJPIEXGHHIOJSKENGJPCHM�IZEwiwEaCXGTIOJEl�pqLE
�̀COJHNXJCHyFEwDDMZNxMJECDE�NKTIOJECDEaI]JFENOZÈSNMTF��

ez XCOFIOJECDENSSEFGHIJMIFLEMDENOKLEJCEFGXPEVNKTIOJLEJPIEDCHTECDERPMXPERMSSE]IEJPIEXGHHIOJSKENGJPCHM�IZEwiwE
aCXGTIOJEl�p�wLE�̀COFIOJECDE\GHIJKEJCE�IZGXJMCOEMOECHE�NHJMNSE�ISINFIECDE�IJNMONWIL�E]GJERPMXPERMSSE
OCJE]IEHI_GMHIZEMDEJPIENTCGOJERMJPPISZEGOZIHE\IXJMCOE{[|[�[oEIuXIIZFEJPIENTCGOJECDEHIJNMONWI�ENOZ

e� MDEHI_GMHIZE]KEJPIEQROIHLECJPIHEZNJNEIFJN]SMFPMOWEVNKTIOJECHEFNJMFDNXJMCOECDENSSEFGXPEC]SMWNJMCOFLEFGXPENFE
HIXIMVJFLEHISINFIFLENOZERNMxIHFECDESMIOFENHMFMOWECGJECDEXCOJHNXJEJCEFGXPEIuJIOJENOZEMOEFGXPEDCHTENFETNKE]IE
ZIFMWONJIZE]KEJPIEQROIH[

bcdefege�cwFEJPIE�GOXPEnMFJEYCHUEMFEFNJMFDNXJCHMSKEXCTVSIJIZECHEXCHHIXJIZLEJPIÈCOJHNXJCHETNKEFG]TMJENEHI_GMFMJMCOEDCHE
VNKTIOJECDEJPIFIEMJITF[E�PIÈCOJHNXJCHEFPNSSEFG]TMJERMJPEINXPEFGXPEHI_GMFMJMCOEDCHEVNKTIOJENDDMZNxMJFLEXCOFIOJFECDE
FGHIJKLENOZECJPIHEZNJNENFEZIFXHM]IZEMOE\IXJMCOE{[|[}[�EXCxIHMOWERCHUEDCHERPMXPEVNKTIOJEMFEHI_GIFJIZ[EvVCOE
XIHJMDMXNJMCOECDEFGXPEHI_GMFMJMCOFE]KEJPIEwHXPMJIXJENOZÈCOFJHGXJMCOEmNONWIHLEJPIEQROIHERMSSENVVHCxIENOZEVHCTVJSKE
VNKEJPIEHI_GMFMJMCOESIFFENOENTCGOJEJRCEJMTIFEJPNJERPMXPEMFEOIXIFFNHKEJCEFNJMFDKENOKEXSNMTFLESMIOFECHÊGZWTIOJFENWNMOFJE
JPIÈCOJHNXJCHERPMXPEPNxIEOCJE]IIOEFGMJN]SKEZMFXPNHWIZ[

bcdefege��YPIHIEJPIE�HĈIXJEMOXSGZIFEPINJMOWLENMHEXCOZMJMCOMOWLEISIXJHMXNSLEXCTTGOMXNJMCOLEZNJNECHECJPIHEFKFJITFERPMXPE
NHIEOCJEVGJEMOJCECVIHNJMCOENJEJPIEJMTIECDECXXGVNOXKLENEFGTEFPNSSE]IERMJPPISZEGOJMSEJPIFIEFKFJITFEPNxIECVIHNJIZEJCEJPIE
WIOIHNSEFNJMFDNXJMCOECDEJPIEwHXPMJIXJ[E�PIÈCOJHNXJCHEFPNSSEVHCxMZIEXCTVSIJIEFJNHJEGVENOZEXCTTMFFMCOMOWECDEJPIEFKFJITFE
RMJPENEZIJNMSIZEXPIXUESMFJENFEHIXCTTIOZIZE]KEJPIEI_GMVTIOJECHEFKFJITETNOGDNXJGHIH[E�PIEHIJNMOIZENTCGOJEFPNSSE
NVVHCuMTNJIEDMxIEVIHXIOJEs}�tECDEJPIEXCFJECDEJPIEFKFJITFENFEZIJIHTMOIZE]KEJPIEXCFJE]HINUZCROEFG]TMJJIZ[E�PIE
WGNHNOJK�RNHHNOJKEVIHMCZEDCHEFGXPEFKFJITFERMSSEOCJEXCTTIOXIEGOJMSENDJIHEFGXPEwHXPMJIXJENVVHCxNS[

bcdefegegE�PIÈCOJHNXJCHEFPNSSEXCTVSIJIEJPIE�GOXPEnMFJEYCHUEDCHEJPIE�HĈIXJEOCESNJIHEJPNOE�pEZNKFENDJIHE\G]FJNOJMNSE
C̀TVSIJMCOECDEJPIE�HĈIXJ[E�PIÈCOJHNXJCHEFPNSSE]IEDGSSKESMN]SIEJCEJPIEQROIHEDCHENSSEZNTNWIFEFGDDIHIZE]KEJPIEQROIHENFE
NEHIFGSJECDEZISNKEMOENXPMIxMOWEDMONSEXCTVSIJMCOECDEJPIEYCHULEMOXSGZMOWERMJPCGJESMTMJNJMCOLENZZMJMCONSENHXPMJIXJGHNSENOZE
XCOFJHGXJMCOETNONWITIOJEDIIFEHISNJIZEJCEIuJIOZIZEFIHxMXIF[

bcdefe�EiDEJPIEwHXPMJIXJECHEJPIÈCOFJHGXJMCOEmNONWIHEMFEHI_GMHIZEJCEMOFVIXJEJPIEYCHUETCHIEJPNOEJRCEs�tEJMTIFEVHMCHEJCE
XIHJMDKMOWEJPIEYCHUENFE]IMOWEFG]FJNOJMNSSKEXCTVSIJIECOENXXCGOJECDEJPIEZMFXCxIHKECDECOIECHETCHIEMJITFEJPNJENHIEOCJE
FGDDMXMIOJSKEXCTVSIJILEJPIÈCOJHNXJCHEFPNSSE]IESMN]SIEJCEJPIEQROIHEDCHEJPIENTCGOJECDENOKEXCFJFLENZZMJMCONSEDIIFECHE
XCTVIOFNJMCOEZGIEDHCTECHEVNMZE]KEJPIEQROIHEJCEJPIEwHXPMJIXJENOZ�CHEJPIÈCOFJHGXJMCOEmNONWIHEDCHEJPIENZZMJMCONSE
MOFVIXJMCOF[E
����cg�

bcdedehE�PIEQROIHETNKECXXGVKECHEGFIENOKEXCTVSIJIZECHEVNHJMNSSKEXCTVSIJIZEVCHJMCOECDEJPIEYCHUENJENOKEFJNWIERPIOE
FGXPEVCHJMCOEMFEZIFMWONJIZE]KEFIVNHNJIENWHIITIOJERMJPEJPIÈCOJHNXJCHLEVHCxMZIZEFGXPECXXGVNOXKECHEGFIEMFEXCOFIOJIZEJCE
]KEJPIEMOFGHIHENFEHI_GMHIZEGOZIHE\IXJMCOEoo[�[o[}ENOZENGJPCHM�IZE]KEVG]SMXENGJPCHMJMIFEPNxMOWÊGHMFZMXJMCOECxIHEJPIE
�HĈIXJ[E\GXPEVNHJMNSECXXGVNOXKECHEGFIETNKEXCTTIOXIERPIJPIHECHEOCJEJPIEVCHJMCOEMFEFG]FJNOJMNSSKEXCTVSIJILEVHCxMZIZE
JPIEQROIHENOZÈCOJHNXJCHEPNxIENXXIVJIZEMOERHMJMOWEJPIEHIFVCOFM]MSMJMIFENFFMWOIZEJCEINXPECDEJPITEDCHEVNKTIOJFLE
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DEFGHIGJEKHLKGIMNKOEPQDHFMNKRGHIFEIGIPENKSEGFNKQFHTHFHEONKUGRGJEKFVKFSEKWVDXKGIUKHIOQDGIPENKGIUKSGYEKGJDEEUKHIKZDHFHIJK
PVIPEDIHIJKFSEK[EDHVUKLVDKPVDDEPFHVIKVLKFSEKWVDXKGIUKPVRREIPEREIFKVLKZGDDGIFHEOKDE\QHDEUK]MKFSEK̂VIFDGPFK
_VPQREIFÒKWSEIKFSEK̂VIFDGPFVDKPVIOHUEDOKGK[VDFHVIKOQ]OFGIFHGTTMKPVR[TEFENKFSEK̂VIFDGPFVDKGIUK̂VIOFDQPFHVIK
aGIGJEDKOSGTTKbVHIFTMK[DE[GDEKGIUKOQ]RHFKGKTHOFKFVKFSEKcDPSHFEPFKGOK[DVYHUEUKQIUEDKdEPFHVIKèf̀g̀K̂VIOEIFKVLKFSEK
V̂IFDGPFVDKFVK[GDFHGTKVPPQ[GIPMKVDKQOEKOSGTTKIVFK]EKQIDEGOVIG]TMKZHFSSETÙKhSEKOFGJEKVLKFSEK[DVJDEOOKVLKFSEKWVDXKOSGTTK
]EKUEFEDRHIEUK]MKZDHFFEIKGJDEEREIFK]EFZEEIKFSEKiZIEDKGIUK̂VIFDGPFVDKVDNKHLKIVKGJDEEREIFKHOKDEGPSEUNK]MKUEPHOHVIKVLK
FSEKcDPSHFEPFKGLFEDKPVIOQTFGFHVIKZHFSKFSEK̂VIOFDQPFHVIKaGIGJED̀

j

klmnmno�hSEK̂VIFDGPFVDKOSGTTKPVV[EDGFEKZHFSKFSEKiZIEDKHIKVDUEDKFVKRGXEK[VDFHVIOKVLKFSEKpDVbEPFKGYGHTG]TEKGOKOVVIKGOK
[VOOH]TÈ

klmnmnoqrKhSEKpDVbEPFKOHFEKGIUK]QHTUHIJONKZSEFSEDKZVDXKVLKFSEK̂VIFDGPFVDKHOK[GDFHGTTMKVDKLQTTMKPVR[TEFEUKVDKIVFNKGDEK
[DV[EDFMKVLKFSEKiZIEDKZSVKOSGTTKSGYEKPEDFGHIKDHJSFOKGIUK[DHYHTEJEOKHIKPVIIEPFHVIKZHFSKQOEKVLKOGRÈ

klmnmnonstdSVQTUKFSEDEK]ENKHIKFSEKV[HIHVIKVLKFSEKcDPSHFEPFKVDK̂VIOFDQPFHVIKaGIGJEDNKQIZGDDGIFEUKUETGMKVIK[GDFKVLKGIMK
V̂IFDGPFVDKHIKPVR[TEFHVIKVLKHIPVR[TEFEKVDKUELEPFHYEKZVDXKVDKVFSEDK̂VIFDGPFKDE\QHDEREIFONKGIUKFSEKcDPSHFEPFKOVK
PEDFHLHEONKFSEKiZIEDKRGMKSGYEKLQTTKVDK[GDFHGTKQOEKGIUKVPPQ[GIPMKVLKGIMKVDKGTTK[VDFHVIOKVLK]QHTUHIJOKGOKDE\QHDEUKLVDK
RVYHIJKHIKVDKHIOFGTTHIJKLQDIHFQDENKLHuFQDEONKOQ[[THEONKVDKE\QH[REIFKGIUKLVDKJEIEDGTKPTEGIHIJKGIUKRGHIFEIGIPEKZVDX̀KvIK
OQPSKEYEIFNKFSEK̂VIFDGPFVDKZSVOEKQILHIHOSEUKZVDXKHOKUVIEKOQ]OE\QEIFKFVKHIOFGTTGFHVIKVLKLQDIHFQDENKLHuFQDEONKE\QH[REIFNK
EFP̀NKOSGTTK]EKDEO[VIOH]TEKLVDKFSEK[DEYEIFHVIKVLKGIMKUGRGJEKFVKOQPSKHIOFGTTGFHVÌKdQPSKQOEKVDKVPPQ[GIPMK]MKFSEKiZIEDK
OSGTTKHIKIVKHIOFGIPEKPVIOFHFQFEKGPPE[FGIPEKVLKGIMKVLKFSEKWVDX̀

klmnrwnrKx[VIKPVR[TEFHVIKVLKFSEKWVDXNKFSEK̂VIFDGPFVDKOSGTTKLVDZGDUKFVKFSEK̂VIOFDQPFHVIKaGIGJEDKGKZDHFFEIKIVFHPEKFSGFK
FSEKWVDXKHOKDEGUMKLVDKLHIGTKHIO[EPFHVIKGIUKGPPE[FGIPENKGPPE[FGIPEKGIUKOSGTTKGTOVKLVDZGDUKFVKFSEK̂VIOFDQPFHVIKaGIGJEDK
GKLHIGTK̂VIFDGPFVDyOKc[[THPGFHVIKLVDKpGMREIF̀Kx[VIKDEPEH[FNKFSEK̂VIOFDQPFHVIKaGIGJEDKOSGTTK[EDLVDRKGIKHIO[EPFHVIKFVK
PVILHDRKZHTTKEYGTQGFEKFSEKPVR[TEFHVIKVLKWVDXKVLKFSEK̂VIFDGPFVD̀KhSEK̂VIOFDQPFHVIKaGIGJEDKOSGTTKRGXEK
DEPVRREIUGFHVIOKFVKFSEKcDPSHFEPFKZSEIKFSEKWVDXKVLKGTTKVLKFSEK̂VIFDGPFVDOKHOKDEGUMKLVDKLHIGTKHIO[EPFHVINKGIUKOSGTTKFSEIK
LVDZGDUKFSEK̂VIFDGPFVDOyKIVFHPEOKGIUKc[[THPGFHVIKLVDKpGMREIFKVDKpDVbEPFKc[[THPGFHVIKLVDKpGMREIFNKFVKFSEKcDPSHFEPFNK
V̂IFDGPFVDKGIUKFSEIKLVDZGDUKFSEKIVFHPEKGIUKc[[THPGFHVINKZHFSKFSEK̂VIOFDQPFHVIKaGIGJEDyOKDEPVRREIUGFHVIONKFVKFSEK
cDPSHFEPFKZSVKZHTTK[DVR[FTMKRGXEKOQPSKHIO[EPFHVÌKWSEIKFSEKcDPSHFEPFKcDPSHFEPFNKLHIUOKFSEKWVDXKGPPE[FG]TEKQIUEDKFSEK
V̂IFDGPFK_VPQREIFOKGIUKFSEK̂VIFDGPFKLQTTMK[EDLVDREUNKFSEK̂VIOFDQPFHVIKaGIGJEDKGIUKcDPSHFEPFKZHTTK[DVR[FTMKHOOQEKGK
LHIGTK̂EDFHLHPGFEKLVDKpGMREIFKVDKpDVbEPFK̂EDFHLHPGFEKLVDKpGMREIFKOFGFHIJKFSGFKFVKFSEK]EOFKVLKFSEHDKXIVZTEUJENKHILVDRGFHVIK
GIUK]ETHELNKGIUKVIKFSEK]GOHOKVLKFSEHDKVIzOHFEKYHOHFOKGIUKHIO[EPFHVIONKFSEKWVDXKSGOK]EEIKPVR[TEFEUKHIKGPPVDUGIPEKZHFSKFSEK
V̂IFDGPFK_VPQREIFOKGIUKFSGFKFSEKEIFHDEK]GTGIPEKLVQIUKFVK]EKUQEKFSEK̂VIFDGPFVDKGIUKIVFEUKHIKFSEKLHIGTK̂EDFHLHPGFEKHOKUQEK
GIUK[GMG]TÈKhSEK̂VIOFDQPFHVIKaGIGJEDyOKGIUKcDPSHFEPFyOKLHIGTK̂EDFHLHPGFEKLVDKpGMREIFKVDKpDVbEPFK̂EDFHLHPGFEKLVDK
pGMREIFKZHTTKPVIOFHFQFEKGKLQDFSEDKDE[DEOEIFGFHVIKFSGFKPVIUHFHVIOKTHOFEUKHIKdEPFHVIKè{|̀gKGOK[DEPEUEIFKFVKFSEK
V̂IFDGPFVDyOK]EHIJKEIFHFTEUKFVKLHIGTK[GMREIFKSGYEK]EEIKLQTLHTTEÙ

klmnrwnrnrKvLKFSEKWVDXKHOKIVFKGPPE[FEUK]MKFSEKiZIEDKGLFEDKLHIGTKHIO[EPFHVIKGIUKGUUHFHVIGTKFHREKHOKDE\QHDEUKFVKPVR[TEFEK
HFEROKHUEIFHLHEUKUQDHIJKFSEKLHIGTKHIO[EPFHVINKFSEKUGFEKOFGDFHIJKFSEKVIEzMEGDKPVDDEPFHVIK[EDHVUKUEOPDH]EUKHIKcDFHPTEK{g̀gK
OSGTTK]EKOEFK]MKFSEKcDPSHFEPFKGFKSHOKUHOPDEFHVINK]QFKIVFKTGFEDKFSGIKFSEKUGFEKVLKFSEKLHIGTK̂EDFHLHPGFEKLVDKpGMREIF̀KK

kmnrwnrnsKvLKFSEKcDPSHFEPFKGIUKFSEK̂VIOFDQPFHVIKaGIGJEDKGDEKDE\QHDEUKFVK[DVYHUEKGUUHFHVIGTKOEDYHPEONKEuFEIUKFSEKUQDGFHVIK
VLKOEDYHPEOKFVKFSEKiZIEDNKGIU}VDK[EDLVDRKGUUHFHVIGTKLHIGTKHIO[EPFHVIOK]EPGQOEKFSEKWVDXKLGHTOKFVKPVR[TMKZHFSKFSEK
DE\QHDEREIFOKVLKFSEK̂VIFDGPFK_VPQREIFONKVDKFSEK̂VIFDGPFVDKUHUKIVFKPVR[TEFEKFSEKWVDXKHIKGPPVDUGIPEKZHFSKFSEK
PVIOFDQPFHVIKOPSEUQTEKVDKpDVbEPFKOPSEUQTENKFSEKGRVQIFKVLKPVR[EIOGFHVIK[GHUKFVKFSEKcDPSHFEPFKGIUKFSEK̂VIOFDQPFHVIK
aGIGJEDK]MKFSEKiZIEDKLVDKGUUHFHVIGTKOEDYHPEOKOSGTTK]EKUEUQPFEUKLDVRKFSEKLHIGTK[GMREIFKUQEKFVKFSEK̂VIFDGPFVD̀

klmnrwnsK~EHFSEDKLHIGTK[GMREIFKIVDKGIMKDERGHIHIJKDEFGHIEUK[EDPEIFGJEKOSGTTK]EPVREKUQEKQIFHTKFSEK̂VIFDGPFVDKOQ]RHFOKFVK
FSEKcDPSHFEPFKFSDVQJSKFSEK̂VIOFDQPFHVIKaGIGJEDK�{�KGTTKPTVOEVQFKUVPQREIFOKDE\QHDEUK]MKFSEK̂VIFDGPFK_VPQREIFONK
HIPTQUHIJNKZHFSVQFKTHRHFGFHVINKGOz]QHTFKUDGZHIJONKGFFHPKOFVPXNKRGHIFEIGIPEKRGIQGTNKV[EDGFHIJKHIOFDQPFHVIOKGIUKVFSEDK
UVPQREIFOKDE\QHDEUKFVK]EKUETHYEDEUKQIUEDKFSEK̂VIFDGPFKHIKPVIIEPFHVIKZHFSKFSEKWVDXKHIKFSEKLVDRKDE\QHDEUK]MKFSEKiZIEDNK
�g�KGIKGLLHUGYHFKFSGFK[GMDVTTONK]HTTOKLVDKRGFEDHGTOKGIUKE\QH[REIFNKGIUKVFSEDKHIUE]FEUIEOOKPVIIEPFEUKZHFSKFSEKWVDXKLVDK
ZSHPSKFSEKiZIEDKVDKFSEKiZIEDyOK[DV[EDFMKRHJSFK]EKDEO[VIOH]TEKVDKEIPQR]EDEUK�TEOOKGRVQIFOKZHFSSETUK]MKiZIED�K
SGYEK]EEIK[GHUKVDKVFSEDZHOEKOGFHOLHEUNK�g�K���KGKPEDFHLHPGFEKEYHUEIPHIJKFSGFKHIOQDGIPEKDE\QHDEUK]MKFSEK̂VIFDGPFK
_VPQREIFOKFVKDERGHIKHIKLVDPEKGLFEDKLHIGTK[GMREIFKHOKPQDDEIFTMKHIKELLEPFNK���KELLEPFKGIUKZHTTKIVFK]EKPGIPETEUKVDKGTTVZEUKFVK
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DEFGHDIJKLGMINLIMDNOLIPQIRNSOTIFHGUHIVHGLLDKIKULGWDIXNOIYDDKIZG[DKILUILXDI\VKDH]Î_̀INIVHGLLDKIOLNLDaDKLILXNLILXDI
bUKLHNWLUHIcKUVOIUdIKUIOJYOLNKLGNMIHDNOUKILXNLILXDIGKOJHNKWDIVGMMIKULIYDIHDKDVNYMDILUIWU[DHILXDIFDHGURIHDeJGHDRIYSILXDI
bUKLHNWLIfUWJaDKLO]Î_̀Îg̀IWUKODKLIUdIOJHDLS]IGdINKS]ILUIdGKNMIFNSaDKLÎg̀IRUWJaDKLNLGUKIUdINKSIOFDWGNMIVNHHNKLGDO]I
OJWXINOIaNKJdNWLJHDHOTIVNHHNKLGDOIUHIOFDWGdGWIhJYWUKLHNWLUHIVNHHNKLGDO]INKRIFNSaDKL]Îì]IGdIHDeJGHDRIYSILXDI\VKDH]I
ULXDHIRNLNIDOLNYMGOXGKZIFNSaDKLIUHIONLGOdNWLGUKIUdIUYMGZNLGUKO]IOJWXINOIHDWDGFLOINKRIHDWDGFLO]IHDMDNODOINKRIVNG[DHOIUdI
MGDKO]IWMNGaO]IODWJHGLSIGKLDHDOLO]IGKLDHDOLOIUHIDKWJaYHNKWDOINHGOGKZIUJLIUdILXDIbUKLHNWL]ILUILXDIDELDKLINKRIGKIOJWXIdUHaINOI
aNSIYDIRDOGZKNLDRIYSILXDI\VKDHjIYSILXDI\VKDH]INKRÎk̀INMMIVNHHNKLGDOINKRIZJNHNKLDDOIHDeJGHDRIYSILXDIbUKLHNWLI
fUWJaDKLOjIldINIhJYWUKLHNWLUHIHDdJODOILUIdJHKGOXINIHDMDNODIUHIVNG[DHIHDeJGHDRIYSILXDI\VKDH]ILXDIbUKLHNWLUHIaNSI
dJHKGOXINIYUKRIONLGOdNWLUHSILUILXDI\VKDHILUIGKRDaKGdSILXDI\VKDHINZNGKOLIOJWXIMGDK]IWMNGa]IODWJHGLSIGKLDHDOL]IUHI
DKWJaYHNKWDjIldINIMGDK]IWMNGa]IODWJHGLSIGKLDHDOL]IUHIDKWJaYHNKWDIMGDKjIldIOJWXIMGDKIHDaNGKOIJKONLGOdGDRINdLDHIFNSaDKLOI
NHDIaNRD]ILXDIbUKLHNWLUHIOXNMMIHDdJKRILUILXDI\VKDHINMMIaUKDSILXNLILXDI\VKDHIaNSIYDIWUaFDMMDRILUIFNSIGKIRGOWXNHZGKZI
LXDIMGDK]IWMNGa]IODWJHGLSIGKLDHDOL]IUHIDKWJaYHNKWD]IOJWXIMGDK]IGKWMJRGKZINMMIWUOLOINKRIHDNOUKNYMDINLLUHKDSOTIdDDOj

mnopqrpspqIlKINRRGLGUKILUILXDIOJYaGLLNMOIHDeJGHDRIGKIhDWLGUKItjuQjvINYU[D]ILXDIbUKLHNWLUHIOXNMMIOJYaGLIODFNHNLDIdGKNMI
HDMDNODIUHIVNG[DHOIUdIMGDKIdUHIDNWXIhJYWUKLHNWLUH]IaNLDHGNMIOJFFMGDH]IUHIULXDHOIVGLXIMGDKIHGZXLOINZNGKOLILXDIwHUxDWL]INKRI
OXNMMIOJYaGLINIMGOLIUdIOJWXIFNHLGDOj
yz{|n}~

mnopqrp�I�XDIaNcGKZIUdIdGKNMIFNSaDKLIOXNMMIWUKOLGLJLDINIVNG[DHIUdIbMNGaOIYSILXDI\VKDHIDEWDFLILXUODINHGOGKZIdHUa
pq MGDKO]IbMNGaO]IODWJHGLSIGKLDHDOLO]IUHIDKWJaYHNKWDOINHGOGKZIUJLIUdILXDIbUKLHNWLINKRIJKODLLMDR�
ps dNGMJHDIUdILXDI�UHcILUIWUaFMSIVGLXILXDIHDeJGHDaDKLOIUdILXDIbUKLHNWLIfUWJaDKLO�
p� LDHaOIUdIOFDWGNMIVNHHNKLGDOIHDeJGHDRIYSILXDIbUKLHNWLIfUWJaDKLO�IUH

p� NJRGLOIFDHdUHaDRIYSILXDI\VKDH]IGdIFDHaGLLDRIYSILXDIbUKLHNWLIfUWJaDKLO]INdLDHIdGKNMIFNSaDKLjYSILXDI\VKDHI
OXNMMIKULIWUKOLGLJLDINIVNG[DHIUdIWMNGaO]IWNJODOIUdINWLGUK]IRNaNZDOIUHIWUaFMNGKLOIYSILXDI\VKDHj

mnopqrp}I�WWDFLNKWDIUdIdGKNMIFNSaDKLIYSILXDIbUKLHNWLUH]INIhJYWUKLHNWLUH]IUHINIOJFFMGDH]IhJYWUKLHNWLUHIUHIaNLDHGNMI
OJFFMGDHIOXNMMIWUKOLGLJLDINIVNG[DHIUdIWMNGaOIYSILXNLIFNSDDIDEWDFLILXUODIFHD[GUJOMSIaNRDIGKIVHGLGKZIGKINWWUHRNKWDIVGLXI
�HLGWMDIugINKRIGRDKLGdGDRIYSILXNLIFNSDDIGKIVHGLGKZINOIJKODLLMDRINLILXDILGaDIUdILXDIdGKNMI�FFMGWNLGUKIdUHIwNSaDKLj

mnopqrp�I�LINKSILGaDINIMGDKIGOIdGMDRINZNGKOLILXDIwHUxDWLIdJKRO]ILXDI\VKDHIaNSIRDaNKRILXNLILXDIbUKLHNWLUHIRGOWXNHZDIONGRI
MGDK]ILXHUJZXIYUKRGKZIUHIULXDHVGOD]INKRILXDIbUKLHNWLUHIaJOLIUYLNGKILXDIRGOWXNHZDIUdIONGRIMGDKIVGLXGKIOD[DKÎk̀IRNSOIUdI
OJWXIRDaNKRINLILXDIbUKLHNWLUHTOIOUMDIWUOLINKRIDEFDKOD]INKRINLIKUIWUOLILUILXDI\VKDHjIldINKSIMGDKIUHIULXDHIDKWJaYHNKWDI
HDeJGHDRILUIYDIHDaU[DRINLILXDIbUKLHNWLUHTOIOUMDIWUOLINKRIDEFDKODIFJHOJNKLILUILXGOIhDWLGUKIGOIKULIRGOWXNHZDRIUdIHDWUHRINOI
NdUHDONGR]ILXDI\VKDHIOXNMMIXN[DILXDIHGZXLILUILNcDIOJWXINWLGUKINOILXDI\VKDHIOXNMMIRDDaINFFHUFHGNLDÎVXGWXIOXNMMIGKWMJRDI
LXDIHGZXLILUIWNJODIOJWXIMGDKIUHIULXDHIDKWJaYHNKWDILUIYDIWNKWDMDRINKRIRGOWXNHZDRIUdIHDWUHR̀]INKRIGKIOJWXID[DKL]INMMIWUOLOI
NKRIDEFDKODOIGKWJHHDRIYSILXDI\VKDHIGKIWUKKDWLGUKILXDHDVGLXÎGKWMJRGKZ]IVGLXUJLIMGaGLNLGUK]IFHDaGJaOIdUHINKSIYUKRI
dJHKGOXDRIGKIWUKKDWLGUKILXDHDVGLX]INKRIHDNOUKNYMDINLLUHKDSOTIdDDO]
WUJHLIWUOLOINKRIRGOYJHODaDKLÒ]IOXNMMIYDIFNGRIYSILXDIbUKLHNWLUHILUILXDI\VKDHIUKIRDaNKRIUH]INLILXDIUFLGUKIUdILXDI\VKDH]I
RDRJWLDRIdHUaINKSIFNSaDKLILXDKIRJDIUHILXDHDNdLDHIYDWUaGKZIRJDIdHUaILXDI\VKDHILUILXDIbUKLHNWLUHIGKINWWUHRNKWDIVGLXI
LXDIFHU[GOGUKOIUdILXDODI�DKDHNMIbUKRGLGUKOj

mnopqrp~��EGOLGKZIVNHHNKLGDOIOXNMMIKULIRDFHG[DILXDI\VKDHIUdINKSIWNJODIUdINWLGUK]IHGZXL]IUHIHDaDRSIULXDHVGODIN[NGMNYMDI
dUHIYHDNWXIUdINKSIUdILXDIFHU[GOGUKOIUdILXDIbUKLHNWLIfUWJaDKLOjI�XDIFDHGUROIHDdDHHDRILUINYU[DIOXNMMIKULIYDIWUKOLHJDRINOI
MGaGLNLGUKOIUKILXDILGaDIGKIVXGWXILXDI\VKDHIaNSIFJHOJDINKSIOJWXINWLGUK]IHGZXLIUHIHDaDRSj

mnopqrp�I�XDIbUKLHNWLUHIOXNMMINWXGD[DIdGKNMIWUaFMDLGUKIUdINMMI�UHc]IGKWMJRGKZ]IVGLXUJLIMGaGLNLGUK]IWUHHDWLGUKIUdI
FJKWX�MGOLIGLDaO]IFHDFNHNLGUKINKRIRDMG[DHSIUdINMMIaNKJNMO]IFHDODKLNLGUKIUdILHNGKGKZINKRIWUaFMDLGUKIUdIdGKNMIFNFDHI
OJYaGOOGUKOIKULIMNLDHILXNKIPQIRNSOIdUMMUVGKZILXDIRNLDIUdIhJYOLNKLGNMIbUaFMDLGUKjIlKILXDID[DKLILXDIbUKLHNWLUHIOXNMMIdNGMI
LUINWXGD[DIdGKNMIWUaFMDLGUKIUdILXDI�UHcIVGLXGKIOJWXINIFDHGURIUdILGaD]ILXDIbUKLHNWLUHINKRILXDIbUKLHNWLUHTOIOJHDLS]IGdI
NKS]IOXNMMIYDIMGNYMDIdUHINKRIOXNMMIHDGaYJHODILXDI\VKDHIdUHINKSINKRINMMIdDDOIFNGRILUILXDI�HWXGLDWLINKRIbUKOLHJWLGUKI
�NKNZDHINKRIULXDHIDEFDKODOIaNRDIKDWDOONHSIYSILXDIbUKLHNWLUHTOIdNGMJHDjI�RRGLGUKNMIdDDOINKRIDEFDKODOIOXNMMIYDI
WXNHZDRIYSILXDI\VKDHINZNGKOLINKSI�GKNMIwNSaDKLIRJDIUHIVXGWXIaNSIYDWUaDIRJDILUILXDIbUKLHNWLUH]INKRILXDIbUKLHNWLUHI
OXNMMIFHUaFLMSIFNSIUHIHDdJKRILXDI\VKDHILXDIDEWDOO]IGdINKS]IJFUKILXDI\VKDHTOIVHGLLDKIHDeJDOLj
yz{|n}�

�XDIbUKLHNWLUHIOXNMMIYDIHDOFUKOGYMDIdUHIGKGLGNLGKZ]IGaFMDaDKLGKZ]IRGHDWLGKZ]IWUKLHUMMGKZ]IaNGKLNGKGKZ]INKRIOJFDH[GOGKZI
NMMIONdDLSIFHDWNJLGUKOINKRIFHUZHNaOIGKIWUKKDWLGUKIVGLXILXDIFDHdUHaNKWDIUdILXDIbUKLHNWLjI�XDIbUKLHNWLUHIOXNMMIOJYaGLI
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BC

DEFGHIJDKLMDIKNOGOLPFDQGRKISKLTGDIGDEFGHIJODKUMDVIJGWLJLSFKGPIKGKFXVFYGLJZGMIIKZVJLDVIJGYVDEGDEFGOLPFDQGRKISKLTOGIPG
IDEFKGHIJDKLMDIKO[G\EFGHIJODKUMDVIJGWLJLSFKNOGKFORIJOV]V̂VDVFOGPIKGKFXVFYGLJZGMIIKZVJLDVIJGIPGOLPFDQGRKISKLTOGOEL̂̂G
JIDGF_DFJZGDIGZVKFMDGMIJDKÎGIXFKGIKGMELKSFGIPGDEFGLMDOGIKGITVOOVIJOGIPGDEFGHIJDKLMDIKÒGaU]MIJDKLMDIKÒGLSFJDOGIKG
FTR̂IQFFOGIPGDEFGHIJDKLMDIKOGIKGaU]MIJDKLMDIKÒGIKGLJQGIDEFKGRFKOIJOGRFKPIKTVJSGRIKDVIJOGIPGDEFGbIKcGLJZGJIDGZVKFMD̂QG
FTR̂IQFZG]QGDEFGHIJODKUMDVIJGWLJLSFK[G\EFGHIJDKLMDIKNOGOLPFDQGRKFMLUDVIJOGLJZGRKISKLTOGOEL̂̂GVJM̂UZFGORFMVPVMGODFROG
ZFOVSJFZGDIGTVJVTVdFGDEFGKVOcGIPGMIJDKLMDVJSGIKGORKFLZGIPGHefghijk̀GVJM̂UZVJSGRKIXVOVIJGIPGL̂̂GLRRKIRKVLDFGRFKOIJL̂G
RKIDFMDVXFGFlUVRTFJD̀GOIMVL̂GZVODLJMVJS̀GLXIVZVJSGODLMcVJSGIPGDKLZFÒGLJZGIDEFKGKFLOIJL]̂FGRKFMLUDVIJO[

m

nopqrsrpG\EFGHIJDKLMDIKGOEL̂̂GDLcFGKFLOIJL]̂FGJFMFOOLKQGRKFMLUDVIJOGPIKGOLPFDQGIP̀GLJZGOEL̂̂GRKIXVZFGKFLOIJL]̂FG
RKIDFMDVIJGDIGRKFXFJDGZLTLSF̀GVJtUKQ̀GVJPFMDVIJGIKGF_RIOUKFGDIGHefghijk̀GIKĜIOOGDI

m

ru DEFGeYJFKNOGKFL̂GLJZGRFKOIJL̂GRKIRFKDQGLJZGIDEFKGRKIRFKDQGLDGDEFGOVDFGIKGLZtLMFJDGDEFKFDÌGOUMEGLOGDKFFÒG
OEKU]ÒĜLYJÒGYL̂cÒGRLXFTFJDÒGKILZYLQÒGODKUMDUKFÒGODKUMDUKFOGLJZGUDV̂VDVFOGJIDGZFOVSJLDFZGPIKG
KFTIXL̂̀GKF̂IMLDVIJ̀GKF̂IMLDVIJGIKGKFR̂LMFTFJDGVJGDEFGMIUKOFGIPGMIJODKUMDVIJvLJZ

rw MIJODKUMDVIJGIKGIRFKLDVIJOG]QGDEFGeYJFK̀GaFRLKLDFGHIJDKLMDIKÒGIKGIDEFKGHIJDKLMDIKO[HIJDKLMDIKOvGLJZ
rx DEFGF_VODVJSG]UV̂ZVJSOGLJZGRKFTVOFOGVJGDEFGXVMVJVDQGIPGIKGLPPFMDFZG]QGDEFGHIJDKLMDIKNOGIRFKLDVIJO[
ryoooooooDEFGMIJDKLMDIKGLSKFFÒGVJGIKZFKGDELDGDEFGYIKcGYV̂̂G]FGMITR̂FDFZGYVDEGDEFGSKFLDFODGZFSKFFGIPGOLPFDQ̀GDIG
MIJPIKTGDIGDEFGKFlUVKFTFJDOGIPGDEFGz{aGa|hGKFOMUFGKFSÛLDVIJOG}F_MFKRDGIPGDEFGMIJODKUMDIKOGKFORIJOV]V̂VDVFOG
OFMDVIJGj~~[~�GLJZGDEFGeMMURLDVIJL̂GaLPFDQGLJZG�FL̂DEG�MDGIPGjk��G}ea���GLOGLTFJZFZGLJZGDEFG
HIJODKUMDVIJGaLPFDQG�MDGIPGjk�kGLOGLTFJZFZ̀GVJM̂UZVJSGL̂̂GODLJZLKZGLJZGKFSÛLDVIJOGDELDGELXFG]FFJGOVJMFGIKG
OEL̂̂G]FGRKITÛSLDFZG]QGDEFGSIXFKJTFJDL̂GLUDEIKVDVFOGYEVMEGLZTVJVODFKGOUMEGLMDÒGLJZGOEL̂̂GVJZFTJVPQGLJZG
EÎZGELKT̂FOOGDEFGIYJFK̀GHIJODKUMDVIJGWLJLSFK̀GDEFG�KMEVDFMD̀GLJZGL̂̂[�

nopqrsrpryGaLPFGLMMFOOGDIGLJZGFSKFOOGPKITGLJQG]UV̂ZVJSGUJZFKGMIJODKUMDVIJGLOGRLKDGIPGDEVOGHIJDKLMD̀GIKGLJQGF_VODVJSG
]UV̂ZVJSGVJGYEVMEGbIKcGVOG]FVJSGZIJFGUJZFKGDEVOGHIJDKLMD̀GOEL̂̂G]FGTLVJDLVJFZGLJZGKFTLVJGUJFJMUT]FKFZG]QGDEFG
HIJDKLMDIKGVJGLMMIKZLJMFGYVDEGL̂̂GLRR̂VML]̂FGMIZFÒGKÛFOGLJZGKFSÛLDVIJOGIPGLUDEIKVDVFOGELXVJSGtUKVOZVMDVIJGIJGDEFG
bIKc[G\EFGHIJDKLMDIKGLJZGVDOGaU]MIJDKLMDIKOGOEL̂̂GMIIRFKLDFGVJGTLVJDLVJVJSGDEVOGMIJZVDVIJ[G�ILZYLQÒGRLDEÒGYL̂cÒG
F_VDÒGOFKXVMFGZKVXFOGLJZGIDEFKGLKFLOGOEL̂̂GKFTLVJGUJI]ODKUMDFZGLJZGOEL̂̂G]FGTLVJDLVJFZGVJGLGOLPFGLJZGOLDVOPLMDIKQG
MIJZVDVIJ̀GPIKGL̂̂GRFKOIJOGUOVJSGDEFG]UV̂ZVJSGLJZGRKFTVOFO[GWLDFKVL̂OGOEL̂̂GJIDG]FGODIKFZGRKITVOMUIUÔQGL]IUDGDEFGOVDFGIKG
VJGDEFG]UV̂ZVJS̀G]UDGOEL̂̂G]FGMLKFPÛ̂QGODIKFZGVJGLKFLOGYEVMEGYV̂̂GJIDGVJDFKPFKFGYVDEGRFZFODKVLJGDKLPPVMGIKGYVDEGLMMFOOGDIG
LJZGFSKFOOGPKITGLZtLMFJDGRKIRFKDVFOGLJZGUOFGIPGDEFG]UV̂ZVJS[G\EFGHIJDKLMDIKGOEL̂̂GRKIXVZFGLJZGTLVJDLVJGOUMEGDFTRIKLKQG
bIKcGLOGTLQG]FGKFlUVKFZGPIKGDEFGRKIDFMDVIJGIPGVDOGPVJVOEFZGbIKcGYEFKFĜVL]̂FGDIGVJtUKQ[G\EFGHIJDKLMDIKGYV̂̂G]FG
KFORIJOV]̂FGPIKGL̂̂GIPGVDOGbIKc̀GTLDFKVL̂OGLJZGFlUVRTFJDGDELDGTLQG]FGZLTLSFZGIKGODÎFJGZUKVJSGDEFGZUKLDVIJGIPGDEFG
HIJDKLMDGLJZGUJDV̂GDEFGbIKcGVOGLMMFRDFZG]QGDEFGeYJFK[G\EFGHIJDKLMDIKGOEL̂̂GTLcFGSIIZGLJQGOUMEGZLTLSFGIKĜIOOG
YVDEIUDGF_RFJOFGDIGDEFGeYJFK[G\EFGHIJDKLMDIKGOEL̂̂GJIDGRFKTVDGUJJFMFOOLKQGELdLKZOGDIG]FGMKFLDFZGJIKGRFKTVDGDEFTGDIG
MIJDVJUFGVPGDEFQGLKFGZVOMIXFKFZ[G\EFGHIJDKLMDIKNOGODIKLSFGLJZGODLSVJSGLKFLOGOEL̂̂G]FGIĴQGVJĜIMLDVIJOGLOOVSJFZGIKG
LRRKIXFZG]QGDEFGeYJFKGLJZG�KMEVDFMDGLJZGTLQG]FGKFlUVKFZGDIG]FGKF̂IMLDFZG]QGDEFGHIJDKLMDIKGLOG]UV̂ZVJSGIMMURLJMQGIKG
UOFGMELJSFOGZUKVJSGDEFGMIUKOFGIPGDEFGbIKc[G\EVOGKF̂IMLDVIJGYV̂̂G]FGZIJFG]QGDEFGHIJDKLMDIKGLDGJIGLZZVDVIJL̂GMIODGDIGDEFG
eYJFK[

nopqrsrsG\EFGHIJDKLMDIKGOEL̂̂GMITR̂QGYVDÈGLJZGSVXFGJIDVMFOGKFlUVKFZG]QG]Q̀GLRR̂VML]̂FĜLYÒGODLDUDFÒGIKZVJLJMFÒG
MIZFÒGKÛFOGLJZGKFSÛLDVIJÒGLJZĜLYPÛGIKZFKOGIPGRU]̂VMGLUDEIKVDVFÒG]FLKVJSGIJGOLPFDQGIPGRFKOIJOGIKGRKIRFKDQGIKGDEFVKG
RKIDFMDVIJGPKITGZLTLSF̀GVJtUKQ̀GIKĜIOO[

nopqrsrsrpG\EFGHIJDKLMDIKGLMcJIŶFZSFOGDELDGDEFG�L]IKG�LYGIPGDEFGaDLDFGIPGzFYG{IKc̀GLJZGKFSÛLDVIJOGLZIRDFZG
DEFKFUJZFK̀GR̂LMFGURIJG]IDEGDEFGeYJFKGLJZGDEFGHIJDKLMDIKGMFKDLVJGZUDVFOGLJZGDELDĜVL]V̂VDQGPIKGPLV̂UKFGDIGMITR̂QG
DEFKFYVDEGVOGVTRIOFZGIJG]IDEGDEFGeYJFKGLJZGDEFGHIJDKLMDIKGKFSLKẐFOOGIPGDEFVKGKFORFMDVXFGPLÛD[G\EFGHIJDKLMDIKGEFKF]QG
LSKFFOGDELD̀GLOG]FDYFFJGDEFGeYJFKGLJZGDEFGHIJDKLMDIK̀GDEFGHIJDKLMDIKGVOGOÎF̂QGKFORIJOV]̂FGPIKGMITR̂VLJMFGYVDEGL̂̂GOUMEG
L̂YOGLJZGKFSÛLDVIJOGVTRIOFZGPIKGDEFGRKIDFMDVIJGIPGRFKOIJOGRFKPIKTVJSGDEFGHIJDKLMD[G\EFGHIJDKLMDIKGOEL̂̂GVJZFTJVPQG
LJZGEÎZGELKT̂FOOGDEFGeYJFKGIPGLJZGPKITGLJQGLJZGL̂̂ĜVL]V̂VDQGPIKGXVÎLDVIJGIPGOUMEĜLYOGLJZGKFSÛLDVIJOGLJZGOEL̂̂G
ZFPFJZGLJQGM̂LVTOGIKGLMDVIJOGYEVMEGTLQG]FG]KIUSEDGLSLVJODGDEFGeYJFKGLOGDEFGKFOÛDGDEFKFIP[GgJGDEFGFXFJDGDELDGDEFG
HIJDKLMDIKGOEL̂̂GPLV̂GIKGKFPUOFGDIGZFPFJZGLJQGOUMEGLMDVIJ̀GDEFGHIJDKLMDIKGOEL̂̂G]FĜVL]̂FGDIGDEFGeYJFKGPIKGL̂̂GMIODOGIPGDEFG
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BC

DEFGHIJFIKGLGFKJFMINOPQIPRSJTIUHISPVJUFISFKISRRIPUNVNIULIVQGIDEFGHWIJFPROKJFMISVVUHFGXYNILGGWIJFIHGPUZGHJFMINOPQI
KGLGFNGIPUNVNILHUTIVQGI[UFVHSPVUH\

]̂_̀abababIcRRIRSdUHGHNWIEUHeGHNWISFKITGPQSFJPNIGTfRUXGKIJFIVQGIfGHLUHTSFPGIULIVQGIgUHeIULIVQJNIhHUiGPVINQSRRIdGI
PGHVJLJGKISNIQSZJFMINOPPGNNLORRXIPUTfRGVGKISIPUOHNGIJFIPUFNVHOPVJUFINSLGVXISFKIQGSRVQISffHUZGKIdXIVQGIjFJVGKIkVSVGNI
lGfSHVTGFVIULImSdUHYNIDPPOfSVJUFSRIkSLGVXISFKInGSRVQIcKTJFJNVHSVJUFIVQSVIJNISVIRGSNVIopIQUOHNIJFIKOHSVJUF\IqQGI
[UFVHSPVUHISFKIJVNIkOdPUFVHSPVUHNINQSRRIPUFKOPVIVQGJHIUfGHSVJUFIJFISPPUHKSFPGIEJVQIVQGIkSLGVXIrOJKGNILUHI[UFNVHOPVJUFI
SNIJNNOGKIdXIkVSVGIsKOPSVJUFIlGfSHVTGFVWISFKIVQGI[UFVHSPVUHYNINSLGVXIfHUMHST\

]̂_̀ababatIcRRINSLGVXIGuOJfTGFVIJFPROKJFMIQSHKIQSVNWIEGSVQGHIfHUVGPVJZGIMGSHISFKIhhsIHGuOJHGKILUHIVQGI[UFVHSPVUHIVUI
fGHLUHTIJVNIgUHeISHGIVUIdGINOffRJGKIdXIVQGI[UFVHSPVUHIUHIJVNIkOdPUFVHSPVUHN\IgJVQJFIVQGIKGNJMFSVGKIPUFNVHOPVJUFISHGSNWI
VQGI[UFVHSPVUHYNIGTfRUXGGNWINOfGHJFVGFKGFVNWIUHIUVQGHISMGFVNWISFKIJVNIkOdPUFVHSPVUHNWIGTfRUXGGNWINOfGHJFVGFKGFVNWIUHI
UVQGHISMGFVNISHGIHGuOJHGKIVUIEGSHIQSHKIQSVNISFKIUVQGHIHGuOJHGKIUHIGNNGFVJSRINSLGVXIGuOJfTGFV\IsSPQIfGHNUFINGGFIEJVQUOVI
SIQSHKIQSVWIUHIUVQGHEJNGILSJRJFMIVUIPUTfRXIEJVQIVQJNIHGuOJHGTGFVWIEJRRIdGIUHKGHGKIVUIRGSZGIVQGIhHUiGPV\IvUIfHJUHIESHFJFMNI
EJRRIdGIMJZGFIdXIVQGIDEFGHWI[UFNVHOPVJUFIwSFSMGHIUHIcHPQJVGPV\IqQGI[UFVHSPVUHISFKIJVNIkOdPUFVHSPVUHNINQSRRIdGINURGRXI
HGNfUFNJdRGILUHITSeJFMIOfISFKIfSXJFMILUHISFXIRUNNIULIfHUKOPVJUFIUHIHGuOJHGKIfHUMHGNNIHGNORVJFMILHUTIVQGIHGTUZSRIULI
fGHNUFFGRILHUTIVQGIhHUiGPVISNINGVILUHVQIQGHGJFIJFPROKJFMISFXIPUNVNIJFPOHHGKIdXIVQGIDEFGHIJFIPUFFGPVJUFIEJVQIVQGIEUHeI
ULIUVQGHIPUFVHSPVUHN\
xyz{̂|}

]̂_̀aba|IqQGI[UFVHSPVUHINQSRRIfHUTfVRXIHGTGKXIKSTSMGISFKIRUNNI~UVQGHIVQSFIKSTSMGIUHIRUNNIJFNOHGKIOFKGHIfHUfGHVXI
JFNOHSFPGIHGuOJHGKIdXIVQGI[UFVHSPVIlUPOTGFVN�IVUIfHUfGHVXIHGLGHHGKIVUIJFIkGPVJUFNIop\�\o\�WIop\�\o\�ISFKIop\�\o\�I
PSONGKIJFIEQURGIUHIJFIfSHVIdXIVQGI[UFVHSPVUHWISIkOdPUFVHSPVUHWISIkOd�NOdPUFVHSPVUHWIUHISFXUFGIKJHGPVRXIUHIJFKJHGPVRXI
GTfRUXGKIdXISFXIULIVQGTWIUHIdXISFXUFGILUHIEQUNGISPVNIVQGXITSXIdGIRJSdRGISFKILUHIEQJPQIVQGI[UFVHSPVUHIJNIHGNfUFNJdRGI
OFKGHIkGPVJUFNIop\�\o\�WIop\�\o\�ISFKIop\�\o\�\IqQGI[UFVHSPVUHITSXITSeGISI[RSJTILUHIVQGIPUNVIVUIHGTGKXIVQGIKSTSMGIUHI
RUNNIVUIVQGIG�VGFVINOPQIKSTSMGIUHIRUNNIJNIop\�\o\�WIG�PGfVIKSTSMGIUHIRUNNISVVHJdOVSdRGIVUISPVNIUHIUTJNNJUFNIULIVQGIDEFGHWI
[UFNVHOPVJUFIwSFSMGHIUHIcHPQJVGPVIUHISFXUFGIKJHGPVRXIUHIJFKJHGPVRXIGTfRUXGKIdXISFXIULIVQGTWIUHIdXISFXUFGILUHIEQUNGI
SPVNISFXIULIVQGTITSXIdGIRJSdRGWISFKIFUVISVVHJdOVSdRGIVUIVQGILSORVIUHIFGMRJMGFPGIULIVQGI[UFVHSPVUH\IqQGILUHGMUJFMI
UdRJMSVJUFNIULIVQGI[UFVHSPVUHISHGIJFISKKJVJUFIVUIVQGI[UFVHSPVUHYNIUdRJMSVJUFNIOFKGHIkGPVJUFI�\o�\�\o�WISFKINQSRRIFUVIdGI
RJTJVGKIdXINOPQIKSTSMGIUHIRUNNIdGJFMIJFNOHGKIOFKGHIfHUfGHVXIJFNOHSFPGIHGuOJHGKIdXIVQGI[UFVHSPVIlUPOTGFVN\

]̂_̀aba�IqQGI[UFVHSPVUHINQSRRINPQGKORGIEGGeRXINSLGVXITGGVJFMNISFKIGSPQIULIJVNIkOdPUFVHSPVUHNITONVIdGIfHUfGHRXI
HGfHGNGFVGKISVINOPQITGGVJFMN\IqQGI[UFVHSPVUHINQSRRIKGNJMFSVGISIHGNfUFNJdRGITGTdGHIULIVQGI[UFVHSPVUHYNIUHMSFJ�SVJUFISVI
VQGINJVGIEQUNGIKOVXINQSRRIdGIVQGIfHGZGFVJUFIULISPPJKGFVN\IqQJNIfGHNUFINQSRRIdGIVQGI[UFVHSPVUHYNINOfGHJFVGFKGFVIOFRGNNI
UVQGHEJNGIKGNJMFSVGKIdXIVQGI[UFVHSPVUHIJFIEHJVJFMIVUIVQGIDEFGHWI[UFNVHOPVJUFIwSFSMGHISFKIcHPQJVGPV\

]̂_̀aba�IqQGI[UFVHSPVUHINQSRRIFUVIRUSKIUHIfGHTJVISFXIfSHVIULIVQGIPUFNVHOPVJUFIUHINJVGIVUIdGIRUSKGKINUISNIVUIPSONGIKSTSMGI
UHIPHGSVGISFIOFNSLGIPUFKJVJUF\IqQGI[UFVHSPVUHINQSRRIFUVIRUSKISFXIfSHVIULIVQGIgUHeIEJVQITSVGHJSRNWIGuOJfTGFVWINQUHGNWI
dHSPJFMWIUHIUVQGHIJVGTNIEQJPQIJFISFXIESXIPUORKIPSONGIKSTSMGIVUIVQGIgUHeIUHIVUIUVQGHIgUHeIUHIPUORKIGFKSFMGHIfGHNUFNI
JFIUHISdUOVIVQGIgUHe\

]̂_̀aba�I�FiOHXIUHIlSTSMGIVUIhGHNUFIUHIhHUfGHVX�LWIKOHJFMIVQGIPUFNVHOPVJUFWIfOdRJPIUHIfHJZSVGIfHUfGHVXIJNIKSTSMGKIUHI
KGNVHUXGKISNISIPUFNGuOGFPGIULIJVNIgUHeWIVQGI[UFVHSPVUHINQSRRWISVIJVNIUEFIG�fGFNGWIHGNVUHGINOPQIfHUfGHVXIVUISIPUFKJVJUFI
GuOSRIVUIVQSVIG�JNVJFMIdGLUHGINOPQIKSTSMGIUHIJFiOHXIESNIKUFGWIdXIHGfSJHJFMWIHGdOJRKJFMIUHIHGfRSPJFMIJVWIUHIUVQGHEJNGI
TSeJFMIMUUKINOPQIKSTSMGIUHIKGNVHOPVJUFIJFISFISPPGfVSdRGITSFFGH\

]̂_̀aba}IqQGI[UFVHSPVUHINQSRRIdGIHGNfUFNJdRGILUHISRRIdHGSeSMGIULIMRSNNWIEQJPQIQSNIdGGFILOHFJNQGKISFKIJFNVSRRGKISNIfSHVIULI
[UFVHSPVISFKIG�JNVJFMIMRSNNIVQSVIJNIdHUeGFIKOGIVUIUfGHSVJUFNIOFKGHIVQGI[UFVHSPVILUHIgUHe\IvUITSVVGHIdXIEQUTIUHIEQSVI
PSONGIMRSNNIESNIdHUeGFWIVQGI[UFVHSPVUHINQSRRIHGfRSPGISRRIdHUeGFIMRSNNIdGLUHGIPUTfRGVJUFISFKISPPGfVSFPGIULIVQGI
[UFVHSPVUHYNIgUHe\IqQGI[UFVHSPVUHITSXIPRSJTIKSTSMGNWIJLISffRJPSdRG\

]̂_̀aba_̀I�FISKKJVJUFIVUISRRIHGuOJHGTGFVNINGVILUHVQIQGHGJFWIVQGI[UFVHSPVUHISFKIJVNIkOdPUFVHSPVUHNINQSRRILORRXIPUTfRXIEJVQI
VQGIfHUZJNJUFNIULIVQGILGKGHSRIDPPOfSVJUFSRIkSLGVXISFKInGSRVQIcPVIULIo��pWISNISTGFKGKWISFKIEJVQISFXIHORGNISFKI
HGMORSVJUFNIfOHNOSFVIVUIVQGIcPV\IqQJNIHGuOJHGTGFVINQSRRISffRXIPUFVJFOUONRXISFKIFUVIdGIRJTJVGKIVUIFUHTSRIEUHeJFMIQUOHN\I
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DEFGHIHFFJKLMJNOPQRSTQORJULSVVJSVUOJWMJRMUXOPUYWVMZJSQJQLMJNOPQRSTQOR[UJUOVMJTOUQJSP\JM]XMPUMZĴORJSVVJ_MSÙRMUJ
PMTMUUSRaJQOJXROQMTQJSPaJXROXMRQaJS\bSTMPQJQOJQLMJcRObMTQJSP\JY_XROdM_MPQUJQLMRMYPeJfPaJ\S_SgMJQOJÙTLJXROXMRQaJORJ
Y_XROdM_MPQUJULSVVJWMJXRO_XQVaJRMXSYRM\JWaJQLMJNOPQRSTQORJSQJYQUJUOVMJM]XMPUMe

DEFGHIHFIJKLMJNOPQRSTQORJULSVVJY__M\YSQMVaJTOPQSTQJQLMJNOPUQR̀TQYOPJhSPSgMRJSP\ZJiYQLYPJjkJLÒRUZJRMXORQZJYPJiRYQYPgZJ
QOJQLMJliPMRZJfRTLYQMTQJSP\JNOPUQR̀TQYOPJhSPSgMRZJSVVJSTTY\MPQUJSRYUYPgJÒQJÔJORJYPJTOPPMTQYOPJiYQLJQLMJmORnJiLYTLJ
TS̀UMJ\MSQLZJXMRUOPSVJYPb̀RaZJORJXROXMRQaJ\S_SgMZJgYdYPgĴ̀VVJ\MQSYVUJSP\JUQSQM_MPQUJÔJSPaJiYQPMUUMUeJoPJS\\YQYOPZJŶJ
\MSQLZJUMRYÒUJXMRUOPSVJYPb̀RYMUZJORJUMRYÒUJXROXMRQaJ\S_SgMUJSRMJTS̀UM\ZJQLMJSTTY\MPQJULSVVJWMJRMXORQM\JY__M\YSQMVaJWaJ
QMVMXLOPMJORJ_MUUMPgMRJQOJQLMJliPMRZJNOPUQR̀TQYOPJhSPSgMRZJSP\JfRTLYQMTQe

DEFGHIHFpqKLMJNOPQRSTQORJULSVVJWMJUOVMVaJRMUXOPUYWVMĴORJSPaJTOP\YQYOPUJQLSQJ\MdMVOXJ\̀RYPgJTOPUQR̀TQYOPJSP\JYPJQLMJ
MdMPQJSPaJUQR̀TQ̀RMJYUJ\YUVOTSQM\ZJOdMRJUQRSYPM\ZJORJ\S_SgM\JUOJSUJQOJŜ̂MTQJYUJ̀UM̂̀ VPMUUZJQLMJNOPQRSTQORJULSVVJWMJUOVMVaJ
RMUXOPUYWVMeJKLMJNOPQRSTQORJULSVVJQSnMJiLSQMdMRJUQMXUJPMTMUUSRaJQOJUQRMPgQLMPZJRMVOTSQMJORJRMẀYV\JQLMJUQR̀TQ̀RMJQOJ_MMQJ
RMr̀YRM_MPQUJSQJQLMJUOVMJM]XMPUMJÔJQLMJNOPQRSTQORe

DEFGHIHFsJKLMJNOPQRSTQORJYUJRMUXOPUYWVMĴORJRMUQORSQYOPJORJRMXSYRJÔJ̀QYVYQYMUZJXRYdSQMJXROXMRQaZJẀYV\YPgUZJXSdM_MPQZJ
iSVniSaUZJROS\UZJMQTeJ\S_SgM\JWaJYQUJSTQYdYQYMUJ̀P\MRJQLYUJfgRMM_MPQJQOJQLMJUSQYÛSTQYOPJÔJQLMJliPMRZJNOPUQR̀TQYOPJ
hSPSgMRJSP\JfRTLYQMTQe

DEFGHIHFtJuRO_JQLMJTO__MPTM_MPQJQOJQLMĴYPSVJTO_XVMQYOPJÔJQLMJmORnZJQLMJNOPQRSTQORJULSVVJnMMXJQLMJmORnJSP\JQLMJ
liPMR[UJẀYV\YPgvUwĴRMMĴRO_JSTT̀_̀ VSQYOPJÔJiSQMRJPOJ_SQQMRJQLMJUÒRTMJORJTS̀UMJÔJiSQMRJYP̂YVQRSQYOPe

DEFGHIHFxJỳRYPgJTOPUQR̀TQYOPZJQLMJNOPQRSTQORJULSVVJWMJRMUXOPUYWVMĴORJ_SYPQSYPYPgJSJiSQMRQYgLQJUQR̀TQ̀RMeJKLYUJ
RMUXOPUYWYVYQaJULSVVJYPTV̀\MJS\\YQYOPUzSVQMRSQYOPUJÔJM]YUQYPgJẀYV\YPgUeJKLMJNOPQRSTQORJULSVVJWMJRMUXOPUYWVMĴORJ
QM_XORSRaJROÔYPgZJQSRXUJSP\JOQLMRJXROQMTQYOPJSQJROÔUZJTSdYQaJiSVVUZJMQTeJ{LÒV\JQLMJNOPQRSTQORĴSYVJQOJXROdY\MJS\Mr̀SQMJ
XROQMTQYOPJTS̀UYPgĴVOO\YPgZJ\S_SgMJORJOQLMRJ\YUQ̀RWSPTMJQOJQLMJM]YUQYPgJẀYV\YPgvUwZJQLMJNOPQRSTQORJULSVVJWMJ
RMUXOPUYWVMĴORJSVVJTOUQUJSUUOTYSQM\JiYQLJTVMSPJ̀XZJRM_M\YSQYOPJSP\JRMXSYRUeJoPSU_̀ TLJSUĴVOO\YPgJSP\JiSQMRJ\S_SgMJ
LSdMJUŜMQaJY_XVYTSQYOPUJQOJQLMJgMPMRSVJX̀WVYTZJTVMSPJ̀XZJRM_M\YSQYOPJSP\JRMXSYRUJ_SaJWMJ_S\MJWaJQLMJliPMRJiYQLÒQJ
XRYORJPOQYTMJQOJQLMJNOPQRSTQOReJf\_YPYUQRSQYOPJTOUQUJYPT̀RRM\JWaJQLMJliPMRZJNOPUQR̀TQYOPJhSPSgMRJSP\JfRTLYQMTQJiYVVJ
SVUOJWMJWSTnJTLSRgM\JQOJQLMJNOPQRSTQOReJKLMJNOPQRSTQORZJWaJMPQMRYPgJYPQOJQLYUJNOPQRSTQZJSgRMMUJQOJWMJVYSWVMĴORJQLMUMJ
TOUQUe

DEFGHIHF|E}~����E��E������E��E�����~E��E��������
����ExF

DEFGHpHFJKLMJNOPQRSTQORJYUJRMUXOPUYWVMĴORJTO_XVYSPTMJiYQLJSPaJRMr̀YRM_MPQUJYPTV̀\M\JYPJQLMJNOPQRSTQJyOT̀_MPQUJ
RMgSR\YPgJLS�SR\ÒUJ_SQMRYSVUJORJÙWUQSPTMUeJSP\JSVVJSXXVYTSWVMJVSiUZJR̀VMUJSP\JRMg̀VSQYOPUJRMgSR\YPgJLS�SR\ÒUJ
_SQMRYSVUeJôJQLMJNOPQRSTQORJMPTÒPQMRUJSJLS�SR\ÒUJ_SQMRYSVJORJÙWUQSPTMJPOQJS\\RMUUM\JYPJQLMJNOPQRSTQJyOT̀_MPQUJSP\J
ŶJRMSUOPSWVMJXRMTS̀QYOPUJiYVVJWMJYPS\Mr̀SQMJQOJXRMdMPQĴORMUMMSWVMJWO\YVaJYPb̀RaJORJ\MSQLJQOJXMRUOPUJRMÙVQYPgĴRO_JSJ
_SQMRYSVJORJÙWUQSPTMZJYPTV̀\YPgJẀQJPOQJVY_YQM\JQOJQOZJSUWMUQOUJORJXOVaTLVORYPSQM\JWYXLMPaVJvcN�wZJMPTÒPQMRM\JOPJQLMJ
UYQMJWaJQLMJNOPQRSTQORZJQLMJNOPQRSTQORJULSVVZJ̀XOPJRMTOgPY�YPgJQLMJTOP\YQYOPZJY__M\YSQMVaJUQOXJmORnJYPJQLMJŜ̂MTQM\J
SRMSJSP\JPOQŶaJRMXORQJQLMJTOP\YQYOPJQOJQLMJliPMRZJNOPUQR̀TQYOPJhSPSgMRJSP\JfRTLYQMTQJÔJQLMJTOP\YQYOPeYPJiRYQYPgeJKLMJ
liPMRJULSVVJSRRSPgMĴORJQLMJ_SQMRYSVJQOJWMJQMUQM\JSP\JŶJQLMJQMUQJRMdMSVUJQLSQJQLMJ_SQMRYSVJYUJSJLS�SR\ÒUJ_SQMRYSVJORJ
ÙWUQSPTMJiLYTLJLSUJPOQJWMMPJRMP\MRM\JLSR_VMUUZJQLMJliPMRJULSVVJXSaĴORJQLMJQMUQ�JOQLMRiYUMZJQLMJNOPQRSTQORJULSVVJWMSRJ
QLMJTOUQJÔJQLMJQMUQJSP\JQLMJNOPQRSTQJ{̀_JULSVVJWMJRM\̀TM\JWaJQLMJS_ÒPQJÔJQLSQJTOUQeJKLMJNOPQRSTQORJULSVVJTO_XVaJiYQLJ
QLMJRMSUOPSWVMJYPUQR̀TQYOPUJÔJQLMJliPMRJŜQMRJQLMJQMUQJYUJTOP\̀TQM\eJKLYUJ{MTQYOPJULSVVJPOQJSXXVaJYPJQLMJTSUMJÔJSUWMUQOUJ
iLYTLJYUJQOJWMJRM_OdM\JSP\J\YUXOUM\JÔJSUJXSRQJÔJQLMJmORnJÔJQLMJNOPQRSTQe

DEFGHpHIJ�XOPJRMTMYXQJÔJQLMJNOPQRSTQOR[UJiRYQQMPJPOQYTMZJQLMJliPMRJULSVVJOWQSYPJQLMJUMRdYTMUJÔJSJVYTMPUM\JVSWORSQORaJQOJ
dMRŶaJQLMJSJXRMUMPTMJORJSWUMPTMJÔJQLMJ_SQMRYSVJORJÙWUQSPTMJRMXORQM\JWaJQLMJNOPQRSTQORJSP\ZJYPJQLMJMdMPQJÙTLJ_SQMRYSVJ
ORJÙWUQSPTMJYUĴÒP\JQOJWMJXRMUMPQZJQOJTS̀UMJYQJQOJWMJRMP\MRM\JLSR_VMUUeJ�PVMUUJOQLMRiYUMJRMr̀YRM\JWaJQLMJNOPQRSTQJ
yOT̀_MPQUZJQLMJliPMRJULSVVĴ̀RPYULJYPJiRYQYPgJQOJQLMJNOPQRSTQORZJNOPUQR̀TQYOPJhSPSgMRJSP\JfRTLYQMTQJQLMJPS_MUJSP\J
r̀SVŶYTSQYOPUJÔJXMRUOPUJORJMPQYQYMUJiLOJSRMJQOJXMR̂OR_JQMUQUJdMRŶaYPgJQLMJXRMUMPTMJORJSWUMPTMJÔJQLMJ_SQMRYSVJORJ
ÙWUQSPTMJORJiLOJSRMJQOJXMR̂OR_JQLMJQSUnJÔJRM_OdSVJORJUŜMJTOPQSYP_MPQJÔJQLMJ_SQMRYSVJORJÙWUQSPTMeJKLMJNOPQRSTQORZJQLMJ
NOPUQR̀TQYOPJhSPSgMRJSP\JQLMJfRTLYQMTQJiYVVJXRO_XQVaJRMXVaJQOJQLMJliPMRJYPJiRYQYPgJUQSQYPgJiLMQLMRJORJPOQJSPaJÔJQLM_J
LSUJRMSUOPSWVMJOWbMTQYOPJQOJQLMJXMRUOPUJORJMPQYQYMUJXROXOUM\JWaJQLMJliPMReJôJQLMJNOPQRSTQORZJNOPUQR̀TQYOPJhSPSgMRJORJ
fRTLYQMTQJLSUJSPJOWbMTQYOPJQOJSJXMRUOPJORJMPQYQaJXROXOUM\JWaJQLMJliPMRZJQLMJliPMRJULSVVJXROXOUMJSPOQLMRJQOJiLO_JQLMJ
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BC

DEFGHIJGEHKLGMNLDEFOGHPJGQEFLRIFISNHLIFTLGMNLUHJMQGNJGLMIVNLFELHNIOEFIWXNLEWYNJGQEFZL[MNFLGMNL\IGNHQIXLEHLOPWOGIFJNL
MIOLWNNFLHNFTNHNTLMIH\XNOOKL[EH]LQFLGMNLÎ̂NJGNTLIHNILOMIXXLHNOP\NLP_EFL̀HQGGNFLISHNN\NFGLÊLGMNLà FNHLIFTL
DEFGHIJGEHZLbcLDMIFSNLaHTNHKLGMNLDEFGHIJGLdQ\NLOMIXXLWNLNeGNFTNTLI__HE_HQIGNXcLIFTLGMNLDEFGHIJGLfP\LOMIXXLWNL
QFJHNIONTLWcLQFLGMNLI\EPFGLÊLGMNLDEFGHIJGEHgOLHNIOEFIWXNLITTQGQEFIXLJEOGOLÊLOMPGTÈFKLTNXIcKLOMPGhTÈFKLTNXIcLIFTL
OGIHGhP_Z

ijklmnmnLdELGMNL̂PXXNOGLNeGNFGL_NH\QGGNTLWcLXÌKLWPGLEFXcLGELGMNLNeGNFGLÊLIVIQXIWXNLQFOPHIFJNL_HEJNNTOKLGMNLà FNHLOMIXXL
QFTN\FQ̂cLIFTLMEXTLMIH\XNOOLGMNLDEFGHIJGEHKLfPWJEFGHIJGEHOKLDEFOGHPJGQEFLRIFISNHKLUHJMQGNJGKLGMNQHLJEFOPXGIFGOKLIFTL
ISNFGOLIFTLN\_XEcNNOLÊLIFcLÊLGMN\L̂HE\LIFTLISIQFOGLJXIQ\OKLTI\ISNOKLXEOONOKLXEOONOLIFTLNe_NFONOKLQFJXPTQFSLWPGLFEGL
XQ\QGNTLGELIGGEHFNcOgL̂NNOKLIHQOQFSLEPGLÊLEHLHNOPXGQFSL̂HE\L_NĤEH\IFJNLÊLGMNL[EH]LQFLGMNLÎ̂NJGNTLIHNILQ̂LQFL̂IJGLGMNL
\IGNHQIXLEHLOPWOGIFJNL_HNONFGOLGMNLHQO]LÊLWETQXcLQFYPHcLEHLTNIGMLIOLTNOJHQWNTLQFLfNJGQEFLopZqZoLIFTLMIOLFEGLWNNFL
HNFTNHNTLMIH\XNOOKL_HEVQTNTLGMIGLOPJMLJXIQ\KLTI\ISNKLXEOOKLEHLNe_NFONLGMNL_NHOEFLONN]QFSLQFTN\FQ̂QJIGQEFrLsotLTQTLFEGL
WHQFSLOPJML\IGNHQIXLEFGELGMNLuHEYNJGLOQGNvLswtLGQ\NXcL_HEVQTNTLFEGQJNLÊLGMNLJEFTQGQEFLIFTLOGE__NTL[EH]LQFLGMNLÎ̂NJGNTL
IHNILIOLHNxPQHNTLWcLfNJGQEFLopZqZovLIFTLsqtLMIOLILJXIQ\KLTI\ISNKLXEOOLEHLNe_NFONLGMIGLQOLIGGHQWPGIWXNLGELWETQXcLQFYPHcKL
OQJ]FNOOKLTQONIONLEHLTNIGMKLEHLGELQFYPHcLGELEHLTNOGHPJGQEFLÊLGIFSQWXNL_HE_NHGcLsEGMNHLGMIFLGMNL[EH]LQGONX̂tKLNeJN_GLQGONX̂tZL
dMNLà FNHLOMIXXLMIVNLFELQFTN\FQGcLEWXQSIGQEFLGELGMNLNeGNFGLGMIGLOPJMLTI\ISNKLXEOOKLXEOOLEHLNe_NFONLQOLTPNLGELGMNL̂IPXGL
EHLFNSXQSNFJNLÊLGMNL_IHGcLONN]QFSLQFTN\FQGcZQFTN\FQGcLEHLGMNL̂IPXGLEHLFNSXQSNFJNLÊLILGMQHTL_IHGcL̂EHL̀ME\LGMNLà FNHL
QOLFEGLHNO_EFOQWXNZ

ijklmnmyLdMNLà FNHLOMIXXLFEGLWNLHNO_EFOQWXNLPFTNHLGMQOLfNJGQEFLopZqL̂EHLMIzIHTEPOL\IGNHQIXOLEHLOPWOGIFJNOLGMNL
DEFGHIJGEHLWHQFSOLGELGMNLOQGNLPFXNOOLOPJML\IGNHQIXOLEHLOPWOGIFJNOLIHNLHNxPQHNTLWcLGMNLDEFGHIJGL{EJP\NFGOZLdMNLà FNHL
OMIXXLWNLHNO_EFOQWXNL̂EHLMIzIHTEPOL\IGNHQIXOLEHLOPWOGIFJNOLHNxPQHNTLWcLGMNLDEFGHIJGL{EJP\NFGOKLNeJN_GLGELGMNLNeGNFGLÊL
GMNLDEFGHIJGEHgOL̂IPXGLEHLFNSXQSNFJNLQFLGMNLPONLIFTLMIFTXQFSLÊLOPJML\IGNHQIXOLEHLOPWOGIFJNOZ

ijklmnm|LdMNLDEFGHIJGEHLOMIXXLHNQ\WPHONLQFTN\FQ̂cLGMNLà FNHL̂EHLGMNLJEOGLIFTLNe_NFONLGMNLà FNHLQFJPHOLsotL̂EHL
HN\NTQIGQEFLÊLMIzIHTEPOL\IGNHQIXOLEHLOPWOGIFJNOLIL\IGNHQIXLEHLOPWOGIFJNLGMNLDEFGHIJGEHLWHQFSOLGELGMNLOQGNLIFTL
FNSXQSNFGXcLMIFTXNOKLEHLswtL̀MNHNLGMNLDEFGHIJGEHL̂IQXOLGEL_NĤEH\LQGOLEWXQSIGQEFOLPFTNHLfNJGQEFLopZqZoKLNeJN_GLGELGMNL
NeGNFGLGMIGLGMNLJEOGLIFTLNe_NFONLIHNLTPNLGELGMNLà FNHgOL̂IPXGLEHLFNSXQSNFJNZ

ijklmnm}L~̂KL̀QGMEPGLFNSXQSNFJNLEHL̂IPXGLEFLGMNL_IHGLÊLGMNLDEFGHIJGEHKLGMNLDEFGHIJGEHLQOLMNXTLXQIWXNLWcLILSEVNHF\NFGL
ISNFJcL̂EHLGMNLJEOGLÊLHN\NTQIGQEFLÊLILMIzIHTEPOL\IGNHQIXLEHLOPWOGIFJNLsGMIGL̀IOLFEGLWHEPSMGLGELGMNLOQGNLWcLGMNL
DEFGHIJGEHLEHLGMEONL̂EHL̀ME\LGMNLDEFGHIJGEHLQOLHNO_EFOQWXNtLOEXNXcLWcLHNIOEFLÊL_NĤEH\QFSL[EH]LIOLHNxPQHNTLWcLGMNL
DEFGHIJGL{EJP\NFGOKLGMNLà FNHLOMIXXLHNQ\WPHONLGMNLDEFGHIJGEHL̂EHLIXXLJEOGLIFTLNe_NFONLGMNHNWcLQFJPHHNTZ

ijklmnm�LdMNLDEFGHIJGEHLOMIXXLFEGQ̂cLGMNLà FNHLÊLIFcLOGEHISNKLPONKLEHLTQOJEVNHcLÊLMIzIHTEPOL\IGNHQIXLEFLGMNLuHEYNJGL
OQGNL̀MQJMLGMNLDEFGHIJGEHL]FÈOLEHLHNIOEFIWXcLOMEPXTL]FÈLJEPXTLJIPONLWETQXcLQFYPHcLEHLTNIGMLIFTLÊLIFcLQFYPHcLEHL
TNIGMLIGGHQWPGIWXNLGELIFcLOPJMLMIzIHTEPOL\IGNHQIXZ

ijklmnm�LdMNLDEFGHIJGEHLOMIXXLGI]NLIXXLHNIOEFIWXNL_HNJIPGQEFOLIFTL\NIOPHNOLGEL_HNVNFGLIFcLJEFGI\QFIGQEFLWcLEHLO_HNITL
EHLTQOGPHWIFJNLÊLMIzIHTEPOLEHL_EGNFGQIXXcLMIzIHTEPOLOPWOGIFJNOLEHL\IGNHQIXOLOGEHNTKLPONTKLEHLTQOJEVNHNTLEFLGMNLuHEYNJGL
OQGNZ

ijklmnm�L�EHLGMNLIVEQTIFJNLÊLIFcLTEPWGKLDa�~{ho�LOMIXXLFEGLWNLJEFOQTNHNTLIL�IzIHTEPOLRIGNHQIXL̂EHL_PH_EONOLÊLGMQOL
UHGQJXNLopZqZ
����j}�

~FLIFLN\NHSNFJcLÎ̂NJGQFSLOÎNGcLÊL_NHOEFOLEHL_HE_NHGcKLGMNLDEFGHIJGEHLOMIXXLIJGKLIGLGMNLDEFGHIJGEHgOLTQOJHNGQEFKLGEL
_HNVNFGLGMHNIGNFNTLTI\ISNKLQFYPHcKLEHLXEOOZLUTTQGQEFIXLJE\_NFOIGQEFLEHLNeGNFOQEFLÊLGQ\NLJXIQ\NTLWcLGMNLDEFGHIJGEHLEFL
IJJEPFGLÊLIFLN\NHSNFJcLOMIXXLWNLTNGNH\QFNTLIOL_HEVQTNTLQFLUHGQJXNLo�LIFTLUHGQJXNL�ZijklmymkLdMNLDEFGHIJGEHLOMIXXL
_HEVQTNLIGLGMNLOQGNKLOPJMLNxPQ_\NFGLIFTL\NTQJIXL̂IJQXQGQNOLIOLIHNLFNJNOOIHcLGELOP__XcL̂QHOGhIQTLONHVQJNLGELIFcEFNLIGLGMNL
[EH]Z

ijklmym�LdMNLDEFGHIJGEHL\POGL_HE\_GXcLHN_EHGLQFL̀HQGQFSLGELGMNLDEFOGHPJGQEFLRIFISNHLIXXLN\NHSNFJQNOL̀MIGOENVNHL
IHQOQFSLEPGLÊKLEHLQFLJEFFNJGQEFL̀QGMLGMNL_NĤEH\IFJNLÊLGMNL[EH]KL̀MNGMNHLEFKLEHLITYIJNFGLGELGMNLOQGNKL̀MQJMLJIPONTL
TNIGMKL_NHOEFIXLQFYPHcLEHL_HE_NHGcLTI\ISNOKLSQVQFSL̂PXXLTNGIQXOLIFTLOGIGN\NFGOLÊL̀QGFNOONOZL~FLITTQGQEFKLQ̂LTNIGMKLQFYPHcKL
EHLTI\ISNOLIHNLJIPONTKLGMNLN\NHSNFJcLOMIXXLWNLHN_EHGNTLQ\\NTQIGNXcLGELGMNLDEFOGHPJGQEFLRIFISNHKLà FNHKLIFTL
UHJMQGNJGZ
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BC

DEFGHIHJKLMKNMKOPOQROMSTKNUUOSVWMRKXNUOVTKYUKZOQXYMXKYQKZQYZOQVT[KV\OK]YMVQNSVYQKX\N̂̂KNSV[KNVKV\OK]YMVQNSVYQ_XK
ẀXSQOVWYM[KVYKZQOaOMVKV\QONVOMÒK̀NPNRO[KWMbcQTKYQK̂YXXdKè ẀVWYMN̂KSYPZOMXNVWYMKYQKOfVOMXWYMKYUKVWPOKŜNWPÒKgTKV\OK
]YMVQNSVYQKYMKNSSYcMVKYUKNMKOPOQROMSTKX\N̂̂KgOK̀OVOQPWMÒKNXKZQYaẀÒKWMKeQVWŜOKhiKNM̀KeQVWŜOKjd

DEFGHIHIKê K̂UWQOKNM̀KOPOQROMSTKNSSOXX[KWMŜc̀WMRKQYǸX[KQWR\VXkYUklNT[KSYQQẀYQX[K̀YYQX[KNM̀KXVNWQX[KNM̀KN̂̂KOfWXVWMRKUWQOK
NM̀KXPYmOK̀OVOSVWYMKXTXVOPXKX\N̂̂KgOKPNWMVNWMÒKNVKN̂̂KVWPOXKWMKNSSYQ̀NMSOKlWV\KUWQOKXNUOVTK̂NlXdKLUKV\OKnYQmKQOocWQOXK
V\OKVOPZYQNQTKYgXVQcSVWYMKYUKNMTKUWQOKNM̀KOPOQROMSTKNSSOXXKYQKOfWXVWMRKUWQOKNM̀KXPYmOK̀OVOSVWYMKXTXVOPX[KV\OK
]YMXVQcSVWYMKpNMNROQKX\N̂̂KgOKMYVWUWÒKNVK̂ONXVKjqK\YcQXKWMKǸaNMSOd

r

DEFFHFHFKs\OK]YMVQNSVYQKX\N̂̂KZcQS\NXOKNM̀KPNWMVNWMKWMXcQNMSOKYUKV\OKVTZOXKNM̀K̂WPWVXKYUK̂WNgŴWVT[KSYMVNWMWMRKV\OK
OM̀YQXOPOMVX[KNM̀KXcgbOSVKVYKV\OKVOQPXKNM̀KSYM̀WVWYMX[KNXK̀OXSQWgÒKWMKV\OKeRQOOPOMVKYQKÔXOl\OQOKWMKV\OK]YMVQNSVK
tYScPOMVXdKs\OK]YMVQNSVYQKX\N̂̂KZcQS\NXOKNM̀KPNWMVNWMKV\OKQOocWQÒKWMXcQNMSOKUQYPKNMKWMXcQNMSOKSYPZNMTKYQK
WMXcQNMSOKSYPZNMWOXK̂NlUĉ̂TKNcV\YQWuÒKVYKWXXcOKWMXcQNMSOKWMKV\OKbcQWX̀WSVWYMKl\OQOKV\OKvQYbOSVKWXK̂YSNVÒdKs\OK
wlMOQ[K]YMXVQcSVWYMKpNMNROQKNM̀K]YMXVQcSVWYMKpNMNROQ_XKSYMXĉVNMVX[KNM̀KV\OKeQS\WVOSVKNM̀KeQS\WVOSV_XKSYMXĉVNMVX[K
X\N̂̂KgOKMNPÒKNXKǸ ẀVWYMN̂KWMXcQÒXKcM̀OQKV\OK]YMVQNSVYQ_XKSYPPOQSWN̂KROMOQN̂K̂WNgŴWVTKZŶWSTKYQKNXKYV\OQlWXOK
ÒXSQWgÒKWMKV\OK]YMVQNSVKtYScPOMVXdNRQOOXKVYKXOScQOKNM̀KPNWMVNWM[KNVK]YMVQNSVYQ_XKYlMKOfZOMXO[KN̂̂KWMXcQNMSOK
SYaOQNROKQOocWQÒKWMKV\WXKeQVWŜOKhhKUQYPKYMOKYQKPYQOKWMXcQNMSOKSYPZNMWOXK̂WSOMXÒKNM̀KǸPWVVÒKVYKlQWVOKXcS\K
WMXcQNMSOKWMKxOlKyYQmKzVNVOdKKLMXcQOQXKPcXVKSNQQTKNMKedpdK{OXVK|WMNMSWN̂KzVQOMRV\KQNVWMRKYUKekKYQK\WR\OQdKKs\OK
]YMVQNSVYQ_XKWMXcQNMSOKPcXVKWMŜc̀OKV\OKUŶ̂YlWMR[KlWV\YcVK̂WPWVNVWYM[KNM̀KPcXVKgOKlQWVVOMKlWV\K̂WPWVXKMYK̂OXXKV\NMK
XZOSWUWÒKWMKzOSVWYMKhhdhdq}
HF ŜNWPXKcM̀OQKlYQmOQX_KSYPZOMXNVWYM[K̀WXNgŴWVTKgOMOUWV[KNM̀KYV\OQKXWPŴNQKOPẐYTOOKgOMOUWVKNSVXKNZẐWSNĝOKVYK
V\OKnYQmKVYKgOKZOQUYQPÒ[KWMŜc̀WMR[KlWV\YcVK̂WPWVNVWYM[KŜNWPXKgTKV\OKOPẐYTOOXKYUKZQWaNVOKOMVWVWOXK
ZOQUYQPWMRKnYQmKNVKV\OKXWVOKV\NVKNQOKOfOPZVKUQYPKlYQmOQX_KSYPZOMXNVWYMKWMXcQNMSOKSYaOQNROKQOocWQOPOMVXK
YMKNSSYcMVKYUKMcPgOQKYUKOPẐYTOOXKYQKYSScZNVWYM[Kl\WS\KOMVWVWOXKPcXVKPNWMVNWMKaŶcMVNQTKSYPZOMXNVWYMK
SYaOQNROKNVKV\OKXNPOK̂WPWVXKXZOSWUWÒKUYQKPNM̀NVYQTKSYaOQNROKUYQKV\OK̀cQNVWYMKYUKV\OKvQYbOSV~

H� ŜNWPXKUYQK̀NPNROXKgOSNcXOKYUKgỲŴTKWMbcQT[KYSScZNVWYMN̂KXWSmMOXXKYQK̀WXONXO[KYQK̀ONV\KYUKV\OK]YMVQNSVYQ_XK
OPẐYTOOX~

HJ ŜNWPXKUYQK̀NPNROXKgOSNcXOKYUKgỲŴTKWMbcQT[KXWSmMOXX[K̀WXONXO[KYQK̀ONV\KYUKNMTKZOQXYMKYV\OQKV\NMKV\OK
]YMVQNSVYQ_XKOPẐYTOOX~

HI ŜNWPXKUYQK̀NPNROXKWMXcQÒKgTKcXcN̂KZOQXYMN̂KWMbcQTK̂WNgŴWVTKSYaOQNROKXcXVNWMÒK�h�KgTKNKZOQXYMKNXKNKQOXĉVKYUK
NMKYUUOMXOK̀WQOSV̂TKYQKWM̀WQOSV̂TKQÔNVÒKVYKOPẐYTPOMVKYUKXcS\KZOQXYMKgTKV\OK]YMVQNSVYQ[KYQK�q�KgTKNMYV\OQK
ZOQXYM~

H� ŜNWPXKUYQK̀NPNROX[KYV\OQKV\NMKVYKV\OKnYQmKWVXÔU[KgOSNcXOKYUKWMbcQTKVYKYQK̀OXVQcSVWYMKYUKVNMRWĝOKZQYZOQVT[K
WMŜc̀WMRKQOXĉVWMRK̂YXXKYUKcXOKQOXĉVWMR~

H� ŜNWPXKUYQK̀NPNROXKgOSNcXOKYUKgỲŴTKWMbcQT[K̀ONV\KYUKNKZOQXYM[KYQKZQYZOQVTK̀NPNROKNQWXWMRKYcVKYUKYlMOQX\WZ[K
PNWMVOMNMSO[KYQKcXOKYUKNKPYVYQKaO\WŜO~KNM̀

H� ŜNWPXKWMaŶaWMRKSYMVQNSVcN̂K̂WNgŴWVTKNZẐWSNĝOKVYKV\OK]YMVQNSVYQ_XKYĝWRNVWYMXKcM̀OQKzOSVWYMK�dh�d
H� eKUĉ̂TKSYPẐOVÒKxOlKyYQmK]YMXVQcSVWYMK]OQVWUWSNVOKYUK�WNgŴWVTKLMXcQNMSOKè ÒM̀cPK�eSYQ̀K�iiK
q�h��hi�KPcXVKgOKWMŜc̀ÒKlWV\KV\OKSOQVWUWSNVOXKYUKWMXcQNMSOdKK|YQKNMTK�TOX�KNMXlOQXKYMKLVOPXK�KV\QYcR\K�KYMK
V\WXK|YQPK�KǸ ẀVWYMN̂K̀OVNŴXKPcXVKgOKZQYaẀÒKWMKlQWVWMRdKKxYKOfŜcXWYMX[KQOXVQWSVWYMXKNM̀�YQKPỲWUWSNVWYMXK
VYKSYaOQNROXKlŴ̂KgOKNSSOZVÒd

H�EEEEE�����E������������������ ���������¡�¢�£¢�¤��¤ �¤��¤¥��¦��¡�¤���������§�¡��̈� ©�¤���¡���ªª«ª�¤¦�££�
¤¬��¡¡��££©�¡��£�̈���¦��®��̈¤��¤ �¤��¤�� ���̄ ����®��°���̈�¤¦�££�¤¬��¡©���©�£¡̄¡���¡��¤������̄ ¬£���̈�
�¬����¡����¡̄�«�±��¦����¡¤���£¡̄¡���¡���¡��®¡££� ������¦���®���²¤�̈¡¤����¡����������¬�������³�����¦���
£¡̄¡���¡��«�

dh�KKKLMXcQNMSOKPcXVKQOPNWMKWMKOUUOSVKNVK̂ONXVKcMVŴKUWMN̂KZNTPOMVKNM̀KN̂̂KWVOPXKV\OQONUVOQKl\OMKV\OKSYMVQNSVYQKPNTK
gOKSYQQOSVWMR[KQOPYaWMRKYQKQOẐNSWMRK̀OUOSVWaOKlYQmKWMKNSSYQ̀NMSOKlWV\KV\WXK̀YScPOMV[KNM̀K

dhhKKK�WNgŴWVTKWMXcQNMSOKX\N̂̂KWMŜc̀OKN̂̂KPNbYQK̀WaWXWYMXKYUKSYaOQNROKNM̀KgOKYMKNKSYPZQO\OMXWaOKgNXWXKWMŜc̀WMR}K
dhKvQOPWXOXKYZOQNVWYMXKlWV\YcVKOfŜcXWYMKYUKf[S[KNM̀KcKSYaOQNRO~
dqKLM̀OZOM̀OMVK]YMVQNSVYQXKvQYVOSVWaO~
d�KvQỲcSVXKNM̀KSYPẐOVÒKYZOQNVWYM~
d�KvOQXYMN̂KLMbcQTK�WNgŴWVT~K
diKwlMÒ[KMYMkYlMÒKNM̀KYlMÒKPYVYQKaO\WŜOX
djK{QYǸKUYQPKZQYZOQVTK̀NPNROKWMŜc̀WMRKSYPẐOVÒKYZOQNVWYMXKK
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BC

DEFFGFGHIJKLIMNOPQRSPNQITKRUUIVQNWXYLITZQLP[I\NOYTIN]IPKLIP[VLT̂I]NQITZSKIVLORUITZ_T̂IROYITZ\̀LSPIPNITZSKIPLQ_TIROYI
SNOYXPXNOTIRTIQLaZXQLYI\[IPKLIMNOPQRSPIbNSZ_LOPTcIJKLIMNOPQRSPNQITKRUUIVZQSKRTLIROYI_RXOPRXOIPKLIQLaZXQLYI\NOYTI
]QN_IRISN_VRO[INQISN_VROXLTIURd]ZUU[IRZPKNQXeLYIPNIXTTZLITZQLP[I\NOYTIXOIPKLÌZQXTYXSPXNOIdKLQLIPKLIfQǸLSPIXTI
UNSRPLYcMNWLQRgLT̂IdKLPKLQIdQXPPLOINOIROINSSZQQLOSLINQISURX_Th_RYLI\RTXT̂I_ZTPI\LI_RXOPRXOLYIdXPKNZPIXOPLQQZVPXNOI
]QN_IPKLIYRPLIN]ISN__LOSL_LOPIN]IPKLIiNQjIZOPXUIPKLIYRPLIN]I]XORUIVR[_LOPIROYIPLQ_XORPXNOIN]IRO[ISNWLQRgLIQLaZXQLYI
PNI\LI_RXOPRXOLYIR]PLQI]XORUIVR[_LOPcIMURX_Th_RYLISNWLQRgLIdXUUINOU[I\LIRUUNdLYIdKLOIPKLIMNOPQRSPNQIYL_NOTPQRPLTI
PKRPINSSZQQLOSLh\RTLYISNWLQRgLIXTIONPIRWRXUR\ULI]NQIRITVLSX]XSIP[VLIN]IQLaZXQLYISNWLQRgLcIJKLIXOTZQROSLIQLaZXQLYI\[I
kLSPXNOIllclclI_ZTPI\LIdQXPPLOI]NQIONPIULTTIPKROIPKLI]NUUNdXOgIUX_XPT̂INQIgQLRPLQIUX_XPTIRTI_R[I\LIQLaZXQLYI\[IURd̂IROYI
XOSUZYLIPKLI]NUUNdXOgIPLQ_Tm
GF noppqrstuvEwqxqruvEytuztvt{|GII}SSZQQLOSLh\RTLYIMN__LQSXRUI~LOLQRUI�XR\XUXP[ISNWLQRgLIPNIXOSUZYLI\NYXU[I
XÒZQ[̂IVLQTNORUIXÒZQ[̂IROYIVQNVLQP[IYR_RgLIRVVUXSR\ULIPNINOgNXOgINVLQRPXNOT̂IVQNYZSPTI�ISN_VULPLYI
NVLQRPXNOT̂IROYISNOPQRSPZRUIUXR\XUXP[̂IRUUIdXPKIRIVLQhVQǸLSPIRggQLgRPLILOYNQTL_LOPcI�NI�M�IL�SUZTXNOIXTI
RUUNdLYI]NQIL�VUNTXNÔISNUURVTL̂IROYIZOYLQgQNZOYINVLQRPXNOTcIfQNYZSPTIROYIMN_VULPLYI}VLQRPXNOTISNWLQRgLI
_ZTPI\LI_RXOPRXOLYIXOI]NQSLI]NQIRI_XOX_Z_IN]IPdNI���I[LRQTI]NUUNdXOgI�XORUIMN_VULPXNOIN]IPKLIfQǸLSPcII
�XOX_Z_IUX_XPTIRQLm
��̂���̂��� ~LOLQRUI�ggQLgRPL
��̂���̂��� fQNYZSPTIROYIMN_VULPLYI}VLQRPXNOTI�ggQLgRPL
�l̂���̂��� fLQTNORUIROYI�YWLQPXTXOgI�ÒZQ[
�l̂���̂��� �RSKI}SSZQQLOSL
�l̂���̂���IIIIfLQTNORUIROYI�YWLQPXTXOgI�ÒZQ[
�IIIl��̂��� �XQLIbR_RgLI�RO[INOLI]XQL�
�IIIIIl�̂��� �LYXSRUI��VLOTLI�RO[INOLIVLQTNO�

GH ��{opoztvqEytuztvt{|G�I�NYXU[I�ÒZQ[IROYIfQNVLQP[IbR_RgLISNWLQRgLI]NQIPKLIMNOPQRSPNQIRTIPKLINdOLQINQIULTTLLI
N]IRZPN_N\XULT̂IPQZSjT̂IPQRXULQT̂ITLU]hVQNVLUULYIMNOPQRSPNQ�TILaZXV_LOP̂IROYIRUUINPKLQINdOLYIROYIONOhNdOLYI
WLKXSULTIQLgXTPLQLYI]NQIZTLINOIPKLIVZ\UXSIKXgKdR[IROY�NQIZTLYIXOINVLQRPXNOTIQLURPXOgIPNIPKLIMNOPQRSPNQ�TIiNQĵI
dXPKIRI_XOX_Z_IMN_\XOLYIkXOgULI�X_XPIN]I�l̂���̂���cI�]IRO[ITZSKIWLKXSULTIRQLIPNI\LIZTLYIPNIPQROTVNQPI
KReRQYNZTI_RPLQXRUT̂IPKLIMNOPQRSPNQITKRUUIRUTNIVQNWXYLIVNUUZPXNOIUXR\XUXP[I\QNRYLOLYISNWLQRgLILWXYLOSLYI\[I
�k}I�NQ_IM�I��I��cI

G� ��sq��Eytuztvt{|Eux��orE�pzrqvvuEytuztvt{|GII�XOX_Z_IUX_XPTIRQLm
��̂���̂���ILRSKI}SSZQQLOSLIROYI��̂���̂���I]NQIgLOLQRUISNOTPQZSPXNOIROYIONIdNQjIRPILULWRPXNOI�lITPNQ[I I
l�I]LLP�INQIfQǸLSPIWRUZLTIULTTIPKROINQILaZRUIPNI�l̂���̂���c
�l�̂���̂���LRSKI}SSZQQLOSLIROYI�l�̂���̂���I�ggQLgRPLI]NQIKXgKIQXTjISNOTPQZSPXNÔIdNQjIRPILULWRPXNOI
�¡lITPNQ[INQIl�I]LLP�INQIfQǸLSPIWRUZLTIgQLRPLQIPKROI�l̂���̂���cII

�_\QLUUR���SLTTISNWLQRgLITKRUUI\LINOIRI]NUUNdh]NQ_I\RTXTc

G¢ £or¤qr�¥Enop¦qx�u{tox
GF £or¤qr�¥Enop¦qx�u{toxE§q̈�trqpqx{�GIIJNISN_VU[IdXPKIPKLI�LdI©NQjIkPRPLIiNQjLQT�IMN_VLOTRPXNOI
�Rd̂IPKLIMNOPQRSPNQI_ZTPI�l�I\LIULgRUU[IL�L_VPI]QN_IN\PRXOXOgIdNQjLQT�ISN_VLOTRPXNOIXOTZQROSLI
SNWLQRgL̂INQI���IN\PRXOITZSKISNWLQRgLI]QN_IXOTZQROSLISRQQXLQT̂INQI�ª�I\LITLU]hXOTZQLYINQIVRQPXSXVRPLIXOIROI
RZPKNQXeLYIgQNZVITLU]hXOTZQROSLIVUROcI�XOX_Z_IUX_XPRPXNOTIRQLmI

EEEEEEEE �NYXU[I�ÒZQ[I\[I�SSXYLOPmI����̂���I�RSKI�SSXYLOPI
�NYXU[I�ÒZQ[I\[IbXTLRTLmI����̂���I�RSKI�_VUN[LLI
�NYXU[I�ÒZQ[I\[IbXTLRTLmI����̂���IfNUXS[I�X_XPII

GH £or¤qr�¥Enop¦qx�u{tox�no«qru¬qE�«t�qxsqGIIJNIYL_NOTPQRPLISN_VUXROSLIdXPKIPKLI�LdI©NQjIkPRPLI
iNQjLQT�IMN_VLOTRPXNOI�Rd̂IPKLIMNOPQRSPNQI_ZTPIVQNWXYLI®̄IN]IPKLI]NUUNdXOgI]NQ_TIPNIPKLI}dOLQm
GF °±²³̄ ÍM�h���̂Iµ�]]XYRWXPI�NQI�LdI©NQjI�OPXPXLTI�OYI�O[I}ZPI}]IkPRPLI�OPXPXLTIiXPKI�NI
�_VUN[LLT̂IJKRPI�LdI©NQjIkPRPLIiNQjLQT�IMN_VLOTRPXNOI�OY�}QIbXTR\XUXP[I�LOL]XPTI�OTZQROSLI
MNWLQRgLI�TI�NPI¶LaZXQLYµ·̧́IM�h���̂Iµ�]]XYRWXPIJKRPI�OI}ZPh}]hkPRPLI}QI�NQLXgOI�_VUN[LQI
iNQjXOgI�OI�LdI©NQjIkPRPLIbNLTI�NPI¶LaZXQLIkVLSX]XSI�LdI©NQjIkPRPLIiNQjLQT�IMN_VLOTRPXNOI
�OY�}QIbXTR\XUXP[I�LOL]XPTI�OTZQROSLIMNWLQRgLµI�LXPKLQIR]]XYRWXPI_ZTPI\LITPR_VLYIRTIQLSLXWLYI\[I
PKLI�LdI©NQjIkPRPLIiNQjLQT�IMN_VLOTRPXNOI�NRQY�·Í

GH °±²³̄ ÍMhl��h�̂IµMLQPX]XSRPLIN]I�©kIiNQjLQT�IMN_VLOTRPXNOI�OTZQROSLIMNWLQRgLµI�]NQIL_VUN[LQTI
XOTZQLYI]NQIdNQjLQT�ISN_VLOTRPXNOIPKQNZgKIRIVQXWRPLIXOTZQROSLISRQQXLQI IPKLIMNOPQRSPNQ�TIXOTZQROSLI
SRQQXLQI_ZTPITLOYIPKXTI]NQ_IPNIPKLI}dOLQ�̂́I�h�¹cª̂Iµ�LdI©NQjIkPRPLI�OTZQROSLI�ZOYIMLQPX]XSRPLIN]I
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BC

DEFGHFIJKLEMNHOIPQREOKLESHFPTHUKVWEFKHMNXEYHFIKROIZFH[KWEFK\EFGHFIJK]EMNHOIPQREOKQ̂FEZT̂KQ̂HK
_QPQHK̀OIZFPO]HKaZO[bcKde

fg hijkleK_̀mnopKULHFQRWR]PQHKEWKDEFGHFIJKLEMNHOIPQREOK_HXWm̀OIZFPO]HpUKdeKq_̀mnrsmopKULHFQRWR]PQHK
EWKtPFQR]RNPQREOKROKDEFGHFIJKLEMNHOIPQREOKqFEZNK_HXWm̀OIZFPO]HKVWEFKHMNXEYHFIKNPFQR]RNPQROTKROK
TFEZNKIHXWmROIZFPO]HKWEFK\EFGHFIJK]EMNHOIPQREOKuKQ̂HKLEOQFP]QEFJIKqFEZNK_HXWm̀OIZFPO]HK
v[MRORIQFPQEFKMZIQKIHO[KQ̂RIKWEFMKQEKQ̂HKw\OHFbx

fy z{|}~�����������}����������}���
f� ������}��������������������{����f�K�EK]EMNXYK\RQ̂KQ̂HK�H\K�EFGK_QPQHK�RIP�RXRQYK�HOHWRQIK�P\pKQ̂HK
LEOQFP]QEFKMZIQKVnbK�HKXHTPXXYKH�HMNQKWFEMKE�QPROROTK[RIP�RXRQYK�HOHWRQIKROIZFPO]HK]ESHFPTHpKVobKE�QPROK
IZ]̂K]ESHFPTHKWFEMKROIZFPO]HK]PFFRHFIpKEFKV�bK�HKIHXWmROIZFH[x

f� ������}��������������~���� ��z��¡��¢�fKK�EK[HMEOIQFPQHK]EMNXRPO]HK\RQ̂KQ̂HK�H\K�EFGK_QPQHK�RIP�RXRQYK
�HOHWRQIK�P\pKQ̂HKLEOQFP]QEFKMZIQKNFESR[HKd£lKEWKQ̂HKWEXXE\ROTKWEFMIKQEKQ̂HKw\OHF¤
f� hijkle¥L¦morrpKUvWWR[PSRQKaEFK�H\K�EFGK¦OQRQRHIKvO[KvOYKwZQKwWK_QPQHK¦OQRQRHIKDRQ̂K�EK
¦MNXEYHHIpK�̂PQK�H\K�EFGK_QPQHKDEFGHFIJKLEMNHOIPQREOKvO[§wFK�RIP�RXRQYK�HOHWRQIK̀OIZFPO]HK
LESHFPTHK̀IK�EQK̈H©ZRFH[UKdeKL¦morrpKUvWWR[PSRQK�̂PQKvOKwZQmwWm_QPQHKwFKaEFHRTOK¦MNXEYHFK
DEFGROTK̀OK�H\K�EFGK_QPQHK�EHIK�EQK̈H©ZRFHK_NH]RWR]K�H\K�EFGK_QPQHKDEFGHFIJKLEMNHOIPQREOK
vO[§wFK�RIP�RXRQYK�HOHWRQIK̀OIZFPO]HKLESHFPTHUKVHRQ̂HFKPWWR[PSRQKMZIQK�HKIQPMNH[KPIKFH]HRSH[K�YK
Q̂HK�H\K�EFGK_QPQHKDEFGHFIJKLEMNHOIPQREOK�EPF[bcKde

f� hijkle¥��mnorxnpKULHFQRWR]PQHKEWK�RIP�RXRQYK�HOHWRQIpUKdeK��mªor§ªo«pKULHFQRWR]PQH§LPO]HXXPQREOKEWK
ÒIZFPO]HUKVQ̂HKLEOQFP]QEFJIKROIZFPO]HK]PFFRHFKMZIQKIHO[KHRQ̂HFKWEFMKQEKQ̂HKw\OHFbcKde

fg ��mnssKV�§r¬bpKULHFQRWR]PQHKEWK�RIP�RXRQYK�HOHWRQIK_HXWm̀OIZFPO]HxU
f ®�̄��¡~���°������}�fKK̀WKQ̂HKLEOQFP]QEFJIKDEFGKROSEXSHIK̂PO[XROTKEFK[RIQZF�PO]HKEWKPI�HIQEIKEFKEQ̂HFK

P̂±PF[EZIKMPQHFRPXIpKQ̂HKLEOQFP]QEFKÎPXXKNFESR[HK�E[RXYKRO²ZFYKPO[KNFENHFQYK[PMPTHKXRP�RXRQYKROIZFPO]HK
PNNXR]P�XHKQEKIZ]̂KENHFPQREOIpK]ESHFROTK�EQ̂KEOTEROTKENHFPQREOIKPO[KNFE[Z]QIK³K]EMNXHQH[KENHFPQREOIxKK
tFE[Z]QIKPO[KLEMNXHQH[KwNHFPQREOIK]ESHFPTHKMZIQK�HKMPROQPROH[KROKWEF]HKWEFKPKMRORMZMKEWKQ\EKVobKYHPFIK
WEXXE\ROTKaROPXKLEMNXHQREOKEWKQ̂HKtFE²H]QxKKLESHFPTHKMZIQK�HKWEFKXRMRQIKOEQKXHIIKQ̂PO¤
f� ẀK]ESHFH[K�YKQ̂HKLEOQFP]QEFJIKZM�FHXXP§H�]HIIKXRP�RXRQYKNEXR]Y¤

óprrrprrr qHOHFPXKvTTFHTPQH
óprrrprrr ¦P]̂Kw]]ZFFHO]HKEFK̀O]R[HOQ¤

f� ẀKOEQK]ESHFH[K�YKQ̂HKLEOQFP]QEFJIKZM�FHXXP§H�]HIIKXRP�RXRQYKNEXR]Y¤
µ́prrrprrr qHOHFPXKvTTFHTPQH
µ́prrrprrr ¦P]̂Kw]]ZFFHO]HKEFK̀O]R[HOQ¤

f¶ ·̧ ������¹�~��¢����������}����¹~}�¢�fKK�̂HKºL»KH�]XZIREOKMZIQK�HK[HXHQH[pKPO[KQ̂HK�PMH[K̀OIZFH[IK\RXXK�HK
U�POZHQK»OREOKaFHHK_]̂EEXK�RIQFR]QxUK¼RORMZMKXRMRQIKPFH¤

óprrrprrr ¦P]̂Kw]]ZFFHO]H
¬́prrrprrr vTTFHTPQH

½���f�fg�»NEOKQ̂HKFH©ZHIQKEWKPOYKNHFIEOKEFKHOQRQYKPNNHPFROTKQEK�HKPKNEQHOQRPXK�HOHWR]RPFYKEWK�EO[IK]ESHFROTKNPYMHOQKEWK
E�XRTPQREOIKPFRIROTKZO[HFKQ̂HKLEOQFP]QpKQ̂HKLEOQFP]QEFKÎPXXKNFEMNQXYKWZFORÎKPK]ENYKEWKQ̂HK�EO[IKEFKÎPXXKPZQ̂EFR±HKPK
]ENYKQEK�HKWZFORÎH[xLHFQRWR]PQHIKEWKROIZFPO]HKP]]HNQP�XHKQEKQ̂HKw\OHFpKQETHQ̂HFK\RQ̂K]ENRHIKEWKPXXKROIZFPO]HKNEXR]RHIK
NFE]ZFH[K�YKQ̂HKLEOQFP]QEFKNZFIZPOQKQEKQ̂RIKvFQR]XHKnnpKRO]XZ[ROTpK\RQ̂EZQKXRMRQPQREOpKQHFMIpK]EO[RQREOIpK[H]XPFPQREOIpK
FR[HFIpKPO[KHO[EFIHMHOQIpKMZIQK�HKIZ�MRQQH[KQEKQ̂HKLEOIQFZ]QREOK¼POPTHFKWEFKQFPOIMRQQPXKQEKQ̂HKw\OHFpK\RQ̂K]ENRHIKQEK
Q̂HKvF]̂RQH]QpKNFREFKQEK]EMMHO]HMHOQKEWKQ̂HKDEFGxKK̀WKPOYKEWKQ̂HKWEFHTEROTKROIZFPO]HK]ESHFPTHIKPFHKFH©ZRFH[KQEKFHMPROK
ROKWEF]HKPWQHFKWROPXKNPYMHOQpKPOKP[[RQREOPXK]HFQRWR]PQHKHSR[HO]ROTK]EOQROZPQREOKEWKIZ]̂K]ESHFPTHKMZIQK�HKIZ�MRQQH[K\RQ̂K
Q̂HKWROPXKvNNXR]PQREOKWEFKtPYMHOQKPIKFH©ZRFH[K�YK_H]QREOK«xnrxoxoxK̀OWEFMPQREOK]EO]HFOROTKFH[Z]QREOKEWK]ESHFPTHKMZIQK
�HKWZFORÎH[K�YKQ̂HKLEOQFP]QEFK\RQ̂KFHPIEOP�XHKNFEMNQOHIIxK̀OKP[[RQREOKQEKQ̂HKLHFQRWR]PQHIKEWK̀OIZFPO]HKPO[K
P]]EMNPOYROTK[E]ZMHOQIpKQ̂HKLEOQFP]QEFKÎPXXKNFESR[HKQEKQ̂HKLHFQRWR]PQHK¾EX[HFIpKEOKPKQRMHXYK�PIRIpK]ENRHIKEWKPOYK
IZ�IH©ZHOQXYKRIIZH[KHO[EFIHMHOQIKQ̂PQKPMHO[KPOYK]ESHFPTHIKEFKXRMRQIxKK̀OKP[[RQREO¤
f� ULHFQRWR]PQHK¾EX[HFIUKPFHKQ̂HK�POZHQK»OREOKaFHHK_]̂EEXK�RIQFR]QpKnrnKL̂ZF]̂K_QFHHQpK�POZHQpK��pnr«s¬KK
f� LESHFPTHIKFHWXH]QH[KROK]HFQRWR]PQHIKEWKROIZFPO]HKPO[KZO[HFXYROTKNEXR]RHIKMZIQK]EMNXYK\RQ̂KPXXKFH©ZRFHMHOQIKEWK
Q̂RIKvFQR]XHKnnx

fg vXXKROIZFPO]HK[E]ZMHOQIKMZIQK�HKH�H]ZQH[K\RQ̂K¿ÀÁÂÃÄÅÆÇÈKIRTOPQZFHIx
fÉ vXXKFH©ZRFH[KXRP�RXRQYKNEXR]RHIKMZIQK�HKHO[EFIH[KQEKNFESR[HKQ̂PQKPOYK�EQR]HKEWKLPO]HXXPQREOKEFK�EQR]HKEWK
�EOm̈HOH\PXKTRSHOKQEKQ̂HKaRFIQK�PMH[K̀OIZFH[KMZIQKPXIEK�HKTRSHOKQEKQ̂HKv[[RQREOPXK̀OIZFH[IKR[HOQRWRH[KROK
_H]QREOKnnxnx¬xKKÊdËilÌ¥dÍ¥ÌÎÏk¥l£ÐdeÌlÑl£jÌ¥ÑÎÌj¥Òl¥ÍÎe£iÌklÐ¥jd¥jkl¥ÊlejiÍiÏÓjl¥ÔdÕÐleÌÖ

fy aPRXZFHKEWKQ̂HKw\OHFKQEKE�²H]QKQEKQ̂HKLEOQFP]QEFJIKWPRXZFHKQEKWZFORÎKPK]HFQRWR]PQHKEFKEQ̂HFKHSR[HO]HKEWKFH©ZRFH[K
ROIZFPO]HK]ESHFPTHIpKEFKQEKE�²H]QKQEKPOYK[HWH]QKROKIZ]̂K]HFQRWR]PQHKEFKEQ̂HFKHSR[HO]HpKEFKQEK[HMPO[KFH]HRNQKEWK
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DEFGHFIJKLMLFNKIHOJHOKGIJHIPLQIRFISHLDHROKHNHTNLPIJHOMHKGIHUORKJNFKOJVDHOWXLYNKLORHKOHMEJRLDGHKGIHJIZELJIQH
LRDEJNRFIHFOPIJNYID[HH\EJKGIJ]OJISHROKGLRYHFORKNLRIQHLRHKGLDĤJKLFXIH__HL]̀ ODIDHORHKGIHaTRIJHNHQEKbHOJH
OWXLYNKLORHKOHJIPLITHNRbHFIJKLMLFNKIDHOJHOKGIJHIPLQIRFIHOMHLRDEJNRFIHFOPIJNYIDHOJHKOHLDDEIHNRbHMOJ]NXHǸ J̀OPNXH
OJHNFFÌKNRFIHOMHDEFGHIPLQIRFISHKGIHQEKbHNRQHOWXLYNKLORHOMHKGIHUORKJNFKOJHWILRYHKOH̀JOPLQIHLRDEJNRFIH]IIKLRYH
KGIHJIZELJI]IRKDHOMHKGLDĤJKLFXIH__HJIYNJQXIDDHOMHNRbHJIPLITHOJHXNFcHOMHJIPLITHWbHKGIHaTRIJHOMHKGIH
UORKJNFKOJVDHIPLQIRFIHOMHLRDEJNRFI[

de fGIHUORKJNFKOJVDHXLNWLXLKbHKOHNRQHLRQI]RLMLFNKLORHOMHKGIHaTRIJHLDHROKHJIXLIPIQHOJHQL]LRLDGIQHWbHKGIHUORKJNFKOJH
DIFEJLRYHLRDEJNRFIHFOPIJNYIHLRHNFFOJQNRFIHTLKGHKGLDĤJKLFXIH__[ĤRbHNFcROTXIQYI]IRKHOMHJIFIL̀KHOMSHOJHXNFcH
OMHOWgIFKLORHWbHKGIHaTRIJHKOSHKGIHUORKJNFKOJVDHIPLQIRFIHOMHJIZELJIQHLRDEJNRFIHFOPIJNYIHLDHROKHNFFÌKNRFIHLRH
NRbHTNbHOMHNRbHQIMLFLIRFLIDHLRHKGIHUORKJNFKOJVDHLRDEJNRFIHFOPIJNYI[

hijjdjdkHlmnopqimristupqvvtnomuimwixyzowtnomuimrismunwtpnmw{|i}q~�owq�i�u|�wtupqdH�LKGLRHKGJIIH���HWEDLRIDDHQNbDHOMH
KGIHQNKIHKGIHUORKJNFKOJHWIFO]IDHNTNJIHOMHNRHL]̀ IRQLRYHOJHNFKENXHFNRFIXXNKLORHOJHI�̀LJNKLORHOMHNRbHLRDEJNRFIHJIZELJIQH
WbHKGIHUORKJNFKH�OFE]IRKDSHKGIHUORKJNFKOJHDGNXXH̀JOPLQIHROKLFIHQLJIFKXbHKOHKGIHaTRIJSHNRQHDÌNJNKIXbHKOHKGIH
UORDKJEFKLORH�NRNYIJSHOMHDEFGHL]̀ IRQLRYHOJHNFKENXHFNRFIXXNKLORHOJHI�̀LJNKLOR[H�̀ORHJIFIL̀KHOMHROKLFIHMJO]HKGIH
UORKJNFKOJSHKGIHaTRIJHDGNXXSHERXIDDHKGIHXǸDIHLRHFOPIJNYIHNJLDIDHMJO]HNRHNFKHOJHO]LDDLORHOMHKGIHaTRIJSHGNPIHKGIHJLYGKHKOH
DKÒHKGIH�OJcHERKLXHKGIHXǸDIHLRHFOPIJNYIHGNDHWIIRHFEJIQHWbHKGIH̀JOFEJI]IRKHOMHJÌXNFI]IRKHFOPIJNYIHWbHKGIH
UORKJNFKOJ[HfGIHMEJRLDGLRYHOMHROKLFIHWbHKGIHUORKJNFKOJHDGNXXHROKHJIXLIPIHKGIHUORKJNFKOJHOMHNRbHFORKJNFKENXHOWXLYNKLORHKOH
J̀OPLQIHNRbHJIZELJIQHFOPIJNYI[
���onomutvi�u|�wq�|
hijjdjdkdjHH�OXLFLIDHOMHLRDEJNRFIHJIZELJIQHERQIJH�IFKLORDH__[_[�[_H�UO]]IJFLNXH�IRIJNXH�LNWLXLKb�SH__[_[�[�H
�̂EKO]OWLXIH�LNWLXLKb�SH__[_[�[�H���FIDDH�LNWLXLKbHNRQ�OJH�]WJIXXNH�LNWLXLKb�SHNRQH__[_[�[�H��N�NJQOEDH�NKIJLNXDH�HLMH
Ǹ X̀LFNWXI�H]EDKHNXDOHǸ X̀bHKOHKGIHMOXXOTLRYHNDĤQQLKLORNXH�RDEJIQDHORHNH̀JL]NJbHNRQHROR�FORKJLWEKOJbHWNDLDSHTLKGHKGIH
MOXXOTLRYHQIDLYRNKLORSHERNXKIJIQ�

�NREIKH�RLORH\JIIH�FGOOXH�LDKJLFKHNRQHKGILJHJID̀IFKLPIHI]̀ XObIIDSHLRKIJL]HNQ]LRLDKJNKOJDSHNEKGOJL�IQH
POXERKIIJDSHFO]]LKKIIH]I]WIJDSHDKEQIRKHKINFGIJDSHNE�LXLNJbHLRDKJEFKOJDSH]I]WIJDHOMHKGIH�ONJQHOMH�QEFNKLORSH
NRQHFORDEXKNRKDH�KGIH��LDKJLFKH�RQI]RLKIID���H���ĤJFGLKIFKDSH�UHNRQHLKDHFORDEXKNRKDH���IDLYRIJD��SHNRQH
�NFOWDH��UORDKJEFKLORH�NRNYIJ��SHQEJLRYHWOKGHORYOLRYHNRQHFO]̀ XIKIHÒIJNKLORD[HfGIHNQQLKLORNXHLRDEJIQH
FOPIJNYIH̀JOPLQIQHDGNXXHROKH̀JIFXEQIHFOPIJNYIHLRHMNPOJHOMHKGIHNRbH�LDKJLFKH�RQI]RLKIIDSH�IDLYRIJDSHOJH
UORDKJEFKLORH�NRNYIJSHWNDIQHORHLKDHXNFcHOMH̀JLPLKbHTLKGHUORKJNFKOJHOJHOKGIJHKGLJQH̀NJKbHNQQLKLORNXHLRDEJIQ[H
\EJKGIJSHDEFGHFOPIJNYIHDGNXXHROKHI�FXEQIHOJHQIRbHFOPIJNYIHKOH�LDKJLFKH�RQI]RLKIIDSH�IDLYRIJDSHOJHKGIH
UORDKJEFKLORH�NRNYIJHORHKGIHWNDLDHKGNKHKGIHRN]IQHLRDEJIQHUORKJNFKOJVDH�OJcHOJHÒIJNKLORDHNJIHROKH
ÌJMOJ]IQHQLJIFKXbHMOJHKGIH�LDKJLFKH�RQI]RLKIIDSH�IDLYRIJDSHOJHUORDKJEFKLORH�NRNYIJHOJHOKGIJHKGLJQH̀NJKbH
NQQLKLORNXHLRDEJIQ[

hijjdjdkd ism¡qwt¢qix¡o�qupqdHĤQQLKLORNXH�RDEJIQHFOPIJNYIH]EDKHWIHIMMIFKIQHKGJOEYGHKGIHEDIHOMH£¤¥¦£§H��aH\OJ]HU�H
�̈H_̈H__H©ªH«§H\OJ]DHU�H�̈H_̈Ḧ¬H_�H®̄HU�H�̈H�°Ḧ¬H_�H¥«±£¥¦£§[HH\OJ]HU�H�̈H_̈Ḧ¬H_�HNXORIHLDHROKHNFFÌKNWXI[H
UIJKLMLFNKIDHOMH�RDEJNRFIH]EDKHFXINJXbHDKNKIHGOTHFOPIJNYIHLDHIMMIFKIQHLRHKGIH��FIDD��]WJIXXNH�LNWLXLKbHXNbIJ[HH
UIJKLMLFNKIDHOMH�RDEJNRFIH]EDKHDGOTHKGIHMOJ]HRE]WIJDHEDIQHKOHIMMIFKHNXXHOMHKGIĤQQLKLORNXH�RDEJIQHFOPIJNYID[HĤHFÒbH
OMHKGIHNFKENXH̀OXLFbHXNRYENYIHOJHIRQOJDI]IRKHKGNKHIMMIFKDHKGLDHFOPIJNYIHLRHINFGH̀OXLFbH]EDKHWIH̀JOPLQIQHKOHKGIHaTRIJHH
NRQHUORDKJEFKLORH�NRNYIJHTLKGHKGIHUIJKLMLFNKIHOMH�RDEJNRFI[H�RHKGIHIPIRKHUORKJNFKOJHLDHERNWXIHKOH̀JOFEJIHDEFGH
FOPIJNYIHD̀IFLMLFNXXbHRN]LRYHKGIH��LDKJLFKH�RQI]RLKIIDS�H��IDLYRIJDS�H�UORDKJEFKLORH�NRNYIJS�HOJHNRbHOKGIJHKGLJQH
ǸJKbHNDHNRHNQQLKLORNXHLRDEJIQHNDHJIZELJIQHNWOPISHUORKJNFKOJHDGNXXHROKLMbHKGIHaTRIJHNRQHUORDKJEFKLORH�NRNYIJH̀JLOJHKOH
FO]]IRFLRYH�OJcHNRQHDGNXXHROKH̀JOFIIQHTLKGHNRbH�OJcHERKLXHNEKGOJL�IQHWbHKGIHaTRIJHKOHQOHDO[H

hijjdjdkd²Hlmi}qvotupqimui³́mvvmµou¢ímw¶d³HHfGIHUORKJNFKOJHNFcROTXIQYIDHKGNKH�\OXXOTLRYH\OJ]�HTOJQLRYHYIRIJNXXbH
QOIDHROKH]IIKHKGIH̀JL]NJbHNRQHROR�FORKJLWEKOJbHFOPIJNYIHJIZELJI]IRKHMOJĤQQLKLORNXH�RDEJIQDSHNRQHKGNKHKGIHFOPIJNYIH
J̀L]NFbHND̀IFKHOMĤQQLKLORNXH�RDEJIQHFOPIJNYIHLDHKb̀LFNXXbHNQQJIDDIQHLRHKGIH�aKGIJH�RDEJNRFI�H̀JOPLDLORDHOMHNH̀OXLFbVDH
�UORQLKLORD�HDIFKLORSHNRQHOMKIRHJIZELJIDHNRHN]IRQLRYHIRQOJDI]IRKHKOHIMMIFKHFOPIJNYIHORHNH̀JL]NJbHNRQH
ROR�FORKJLWEKOJbHWNDLD[HHfGIHUORKJNFKOJHKGIJIMOJIH]EDKH̀JOPLQIHDEFGHIRQOJDI]IRKDHKOHKGIHaTRIJSHOJHOKGIJH
QOFE]IRKNKLORHNFFÌKNWXIHKOHKGIHaTRIJHIPLQIRFLRYHKGNKHKGIH̀JL]NJbHNRQHROR�FORKJLWEKOJbHFOPIJNYIHJIZELJI]IRKDHNJIH
]IKHNDHKOHNXXH̀OXLFLIDHMOJHTGLFGHKGIbHNJIHJIZELJIQHERQIJH�IFKLORH__[¬[_[_[

hijjdjd·Hlmw¶tvixyzowtnomu̧}quqµtvdHH�GIRHNRbHJIZELJIQHLRDEJNRFIHLDHKOHI�̀LJIHQEIHKOHNHROJ]NXHI�̀LJNKLORHOJHJIRITNXH
QNKISHKGIHUORKJNFKOJHDGNXXHDÈ X̀bHKGIHaTRIJSHNKHXINDKHKIRH�_̈�HQNbDH̀JLOJHKOHILKGIJHDEFGHQNKISHLRHNQQLKLORHKOHUIJKLMLFNKIDHOMH
�RDEJNRFISHTLKGHILKGIJH�_�HFÒLIDHOMHNXXHJIRITIQHLRDEJNRFIH̀OXLFLIDSHLRFXEQLRYSHTLKGOEKHXL]LKNKLORSHKIJ]DSHFORQLKLORDSH
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CDEFGHGIJKLMNOHJCDHMNOGLCODLCKHMDPDLIMODQJCDLEJLROEKLIJLSGIJKLOKTOGFFOEKQDHGRDMOJLOIUDOMGPDOPGLLDHNOFJPJIMOKTO
VHKIDEIJKLNOGLCOMEKVDMOKTOEKQDHGRDOGMOWGMOVHKQJCDCOXYOIUDOVHDQJKSMOVKFJEYNOKHOZ[\OJTOGEEDVIGXFDOIKOIUDO]WLDHNOGFFO
CDEFGHGIJKLOVGRDMNOPGLCGIKHYOHJCDHMNOGLĈKHODLCKHMDPDLIMOIUGIOEFDGHFYODQJCDLEDOIUDOEKLIJLSGIJKLOKTOGFFOEKQDHGRDMOJLOIUDO
MGPDOPGLLDHNOFJPJIMOKTOVHKIDEIJKLNOGLCOMEKVDOKTOEKQDHGRDOGMOVHKQJCDCOXYOIUDOVHDQJKSMOVKFJEY_

àbbcbcdefghijklmniljmocOOpUDOqKLIHGEIKHOMUGFFOEGSMDODGEUOrSXEKLIHGEIKHOIKOZs\OVHKESHDOJLMSHGLEDOCSHJLROIUDOFJTDOKTOJIMO
rSXEKLIHGEIOKHOrSXtMSXEKLIHGEIOIUDOMGPDOJLMSHGLEDMOGMOGHDOHDuSJHDCOKTOIUDOqKLIHGEIKHOGMOVDHOIUJMOvHIJEFDOssNOOGLCOZ[\O
EGSMDOIUDOJMMSDHMOKTOIUKMDOJLMSHGLEDOVKFJEJDMOIKOLGPDOIUDOvCCJIJKLGFOwLMSHDCMOGMOvCCJIJKLGFOwLMSHDCMOSLCDHODGEUO
rSXEKLIHGEIKHxMOEKPVHDUDLMJQDORDLDHGFNOGSIKPKXJFDNODyEDMM̂SPXHDFFGNOGLCOUGzGHCKSMOPGIDHJGFMOFJGXJFJIYOVKFJEJDM_OOpUDO
vCCJIJKLGFOwLMSHDCODLCKHMDPDLIOJLEFSCDCOJLODGEUOMSEUOrSXEKLIHGEIKHxMOVKFJEJDMOPSMIOMIGIDOIUGIOEKQDHGRDOJMOGTTKHCDCOIKO
GFFOvCCJIJKLGFOwLMSHDCMOWJIUOHDMVDEIOIKOGLYOGLCOGFFOEFGJPMOGHJMJLROKSIOKTOKVDHGIJKLMOVDHTKHPDCOXYOKHOKLOXDUGFTOKTOIUDO
qKLIHGEIKH_OOwTOIUDOvCCJIJKLGFOwLMSHDCMOUGQDOKIUDHOJLMSHGLEDOKIUDHWJMDOGVVFJEGXFDOIKOGOFKMMNOMSEUOKIUDHOJLMSHGLEDOWJFFO
KLFYOGVVFYNOJTOGIOGFFNOKLOGLODyEDMMOKHOEKLIJLRDLIOXGMJM_OOpUDOGPKSLIOKTODGEUOrSXEKLIHGEIKHxMOJLMSHDHMxOFJGXJFJIYOSLCDHO
DGEUOMSEUOJLMSHGLEDOVKFJEYOWJFFOLKIOXDOHDCSEDCOXYOIUDODyJMIDLEDOKTOMSEUOKIUDHOJLMSHGLED_

àbbcbc{e|}k~ma�kogm~ma�jooa�n��~klocOOwLOIUDODQDLIOIUDO]WLDHxMOJLMSHDHZM\OPG�DZM\OGLYOVGYPDLIOIKWGHCOGLYOFKMMO
EKQDHDCOSLCDHOGLYOVKFJEYOKTOJLMSHGLEDOIUDOqKLIHGEIKHOJMOHDuSJHDCOIKOVHKESHDOSLCDHOIUJMOvHIJEFDOssNOIUDO]WLDHxMO
JLMSHDHZM\OGHDOMSXHKRGIDCOIKOGFFOKTOIUDOqKLIHGEIKHxMOHJRUIMOKTOHDEKQDHYOGRGJLMIOGLYOVDHMKLOKHOKHRGLJzGIJKLOJLEFSCJLRNOXSIO
LKIOFJPJIDCOIKNOIUDOqKLIHGEIKHxMOJLMSHDHZM\NOGLCOIUDOqKLIHGEIKHOMUGFFODyDESIDOGLCOCDFJQDHOGFFOJLMIHSPDLIMNOVGVDHMNOGLCO
WUGIDQDHODFMDOJMOLDEDMMGHYOIKOMDESHDOIUKMDOHJRUIM_OOpUDOqKLIHGEIKHOMUGFFOCKOLKIUJLROGTIDHOIUDOVGYPDLIOKTOGLYOCGPGRDMOIKO
VHD�SCJEDOIUKMDOHJRUIM_

àbbc�a|}k~m�oa�kogmnki~|}k~m�oa��nh���l�a�kogmnki~
pUDO]WLDHOMUGFFOVSHEUGMDOGLCOPGJLIGJLOIUDO]WLDHxMOSMSGFOFJGXJFJIYOJLMSHGLED_OpUDO]WLDHOPGYOGFMKNOGIOJIMOMKFDOKVIJKLNO
VSHEUGMDOGLCOPGJLIGJLOKIUDHOJLMSHGLEDOTKHOVHKIDEIJKLOGRGJLMIOEFGJPMOIUGIOPGYOGHJMDOTHKPOKVDHGIJKLMOSLCDHOIUDOqKLIHGEIO
�KESPDLIM_OpUDOqKLIHGEIKHOJMOLKIOHDMVKLMJXFDOTKHOVSHEUGMJLROGLCOPGJLIGJLJLROMSEUOKVIJKLGFO]WLDHxMOFJGXJFJIYO
JLMSHGLEDOSLFDMMOMVDEJTJEGFFYOHDuSJHDCOJLOIUDOqKLIHGEIO�KESPDLIM_O�DJIUDHOIUDO]WLDHxMOSMSGFOFJGXJFJIYOJLMSHGLEDOLKHO
GLYOKIUDHOJLMSHGLEDOKXIGJLDCOXYOIUDO]WLDHOHDCSEDMOKHOKIUDHWJMDOGTTDEIMOIUDOqKLIHGEIKHxMOJLMSHGLEDOHDuSJHDPDLIMOSLCDHO
rDEIJKLOss_s_O
àbbc�cbOpUDO]WLDHOMUGFFOVSHEUGMDOGLCOPGJLIGJLOJLMSHGLEDOKTOIUDOIYVDMOGLCOFJPJIMOKTOFJGXJFJIYNOEKLIGJLJLROIUDO
DLCKHMDPDLIMNOGLCOMSX�DEIOIKOIUDOIDHPMOGLCOEKLCJIJKLMNOGMOCDMEHJXDCOJLOIUDOvRHDDPDLIOKHODFMDWUDHDOJLOIUDOqKLIHGEIO
�KESPDLIM_OpUDO]WLDHOMUGFFOVSHEUGMDOGLCOPGJLIGJLOIUDOHDuSJHDCOJLMSHGLEDOTHKPOGLOJLMSHGLEDOEKPVGLYOKHOJLMSHGLEDO
EKPVGLJDMOFGWTSFFYOGSIUKHJzDCOIKOJMMSDOJLMSHGLEDOJLOIUDO�SHJMCJEIJKLOWUDHDOIUDO�HK�DEIOJMOFKEGIDC_

àbbc�c�a�n��gm~alja�gmi�no~a�~�g�m~�a�mj�~ml�a�kogmnki~cOwTOIUDO]WLDHOTGJFMOIKOVSHEUGMDOGLCOPGJLIGJLOIUDOHDuSJHDCO
VHKVDHIYOJLMSHGLEDNOWJIUOGFFOKTOIUDOEKQDHGRDMOGLCOJLOIUDOGPKSLIMOCDMEHJXDCOJLOIUDOvRHDDPDLIOKHODFMDWUDHDOJLOIUDO
qKLIHGEIO�KESPDLIMNOIUDO]WLDHOMUGFFOJLTKHPOXKIUOIUDOqKLIHGEIKHOGLCOIUDOqKLMIHSEIJKLO�GLGRDHNOMDVGHGIDFYOGLCOJLO
WHJIJLRNOVHJKHOIKOEKPPDLEDPDLIOKTOIUDO�KH�_O�VKLOHDEDJVIOKTOLKIJEDOTHKPOIUDO]WLDHNOIUDOqKLIHGEIKHOPGYOCDFGYO
EKPPDLEDPDLIOKTOIUDO�KH�OGLCOPGYOKXIGJLOJLMSHGLEDOIUGIOWJFFOVHKIDEIOIUDOJLIDHDMIMOKTOIUDOqKLIHGEIKHNOrSXEKLIHGEIKHMNO
GLCOrSXtrSXEKLIHGEIKHMOJLOIUDO�KH�_O�UDLOIUDOTGJFSHDOIKOVHKQJCDOEKQDHGRDOUGMOXDDLOESHDCOKHOHDMKFQDCNOIUDOqKLIHGEIO
rSPOGLCOqKLIHGEIOpJPDOMUGFFOXDODuSJIGXFYOGC�SMIDC_OwLOIUDODQDLIOIUDO]WLDHOTGJFMOIKOVHKESHDOEKQDHGRDNOIUDO]WLDHO
WGJQDMOGFFOHJRUIMOGRGJLMIOIUDOqKLIHGEIKHNOrSXEKLIHGEIKHMNOGLCOrSXtMSXEKLIHGEIKHMOIKOIUDODyIDLIOIUDOFKMMOIKOIUDO]WLDHO
WKSFCOUGQDOXDDLOEKQDHDCOXYOIUDOJLMSHGLEDOIKOUGQDOXDDLOVHKESHDCOXYOIUDO]WLDH_OpUDOEKMIOKTOIUDOJLMSHGLEDOMUGFFOXDO
EUGHRDCOIKOIUDO]WLDHOXYOGOqUGLRDO]HCDH_OwTOIUDO]WLDHOCKDMOLKIOVHKQJCDOWHJIIDLOLKIJEDNOGLCOIUDOqKLIHGEIKHOJMOCGPGRDCO
XYOIUDOTGJFSHDOKHOLDRFDEIOKTOIUDO]WLDHOIKOVSHEUGMDOKHOPGJLIGJLOIUDOHDuSJHDCOJLMSHGLEDNOIUDO]WLDHOMUGFFOHDJPXSHMDOIUDO
qKLIHGEIKHOTKHOGFFOHDGMKLGXFDOEKMIMOGLCOCGPGRDMOGIIHJXSIGXFDOIUDHDIK_

àbbc�c�a�jl�i~aj�a�nki~��nl�jkajma����mnl�jkaj�a|}k~m�oa�~�g�m~�a�mj�~ml�a�kogmnki~cO�JIUJLOIUHDDOZ�\OXSMJLDMMO
CGYMOKTOIUDOCGIDOIUDO]WLDHOXDEKPDMOGWGHDOKTOGLOJPVDLCJLROKHOGEISGFOEGLEDFFGIJKLOKHODyVJHGIJKLOKTOGLYOVHKVDHIYO
JLMSHGLEDOHDuSJHDCOXYOIUDOqKLIHGEIO�KESPDLIMNOIUDO]WLDHOMUGFFOVHKQJCDOLKIJEDOCJHDEIFYOIKOIUDOqKLIHGEIKHNOGLCO
MDVGHGIDFYOIKOIUDOqKLMIHSEIJKLO�GLGRDHNOKTOMSEUOJPVDLCJLROKHOGEISGFOEGLEDFFGIJKLOKHODyVJHGIJKL_O�LFDMMOIUDOFGVMDOJLO
EKQDHGRDOGHJMDMOTHKPOGLOGEIOKHOKPJMMJKLOKTOIUDOqKLIHGEIKH�OZs\OIUDOqKLIHGEIKHNOSVKLOHDEDJVIOKTOLKIJEDOTHKPOIUDO]WLDHNO
MUGFFOUGQDOIUDOHJRUIOIKOMIKVOIUDO�KH�OSLIJFOIUDOFGVMDOJLOEKQDHGRDOUGMOXDDLOESHDCOXYOIUDOVHKESHDPDLIOKTOHDVFGEDPDLIO
EKQDHGRDOXYODJIUDHOIUDO]WLDHOKHOIUDOqKLIHGEIKH�OZ[\OIUDOqKLIHGEIOpJPDOGLCOqKLIHGEIOrSPOMUGFFOXDODuSJIGXFYOGC�SMIDC�O
GLCOZ�\OIUDO]WLDHOWGJQDMOGFFOHJRUIMOGRGJLMIOIUDOqKLIHGEIKHNOrSXEKLIHGEIKHMNOGLCOrSXtMSXEKLIHGEIKHMOIKOIUDODyIDLIOGLYO
FKMMOIKOIUDO]WLDHOWKSFCOUGQDOXDDLOEKQDHDCOXYOIUDOJLMSHGLEDOUGCOJIOLKIODyVJHDCOKHOXDDLOEGLEDFFDC_OwTOIUDOqKLIHGEIKHO
VSHEUGMDMOHDVFGEDPDLIOEKQDHGRDNOIUDOEKMIOKTOIUDOJLMSHGLEDOMUGFFOXDOEUGHRDCOIKOIUDO]WLDHOXYOGLOGVVHKVHJGIDOqUGLRDO
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DEFGEHIJKGILMENOPKONQIRLINRSOTGIUVISKGIDWNGEIPKXYYINRSIEGYOGZGISKGIDWNGEIRLIXNVITRNSEXTSMXYIRUYOQXSORNISRI[ERZOFGI
EG\MOEGFIONPMEXNTGH

]̂__̀âbcdefgĥiĵklmgincodipqgirfgoŝtphlgcpuf
]̂__̀à_IJKGIDWNGEIXNFIvRNSEXTSREIWXOZGIXYYIEOQKSPIXQXONPSIwxyIGXTKIRSKGEIXNFIXNVIRLISKGOEIPMUTRNSEXTSREPzI
PMU{PMUTRNSEXTSREPzIXQGNSPzIXNFIG|[YRVGGPzIGXTKIRLISKGIRSKGE}Iw~yISKGIvRNPSEMTSORNI�XNXQGEIXNFIvRNPSEMTSORNI
�XNXQGE�PITRNPMYSXNSP}Iw�yISKGI�ETKOSGTSIXNFI�ETKOSGTS�PITRNPMYSXNSP}Iw�yIRSKGEIvRNSEXTSREPIXNFIXNVIRLISKGOEI
PMUTRNSEXTSREPzIPMU{PMUTRNSEXTSREPzIXQGNSPzIXNFIG|[YRVGGP}IXNFIw�yI�G[XEXSGIvRNSEXTSREPzIOLIXNVzIXNFIXNVIRLISKGOEI
PMUTRNSEXTSREPzIPMU{PMUTRNSEXTSREPzIXQGNSPzIXNFIG|[YRVGGPzILREIFX|XQGPITXMPGFIUVILOEGzIREIRSKGEITXMPGPIRLIYRPPzISRISKGI
G�SGNSISKRPGIYRPPGPIXEGITRZGEGFIUVI[ER[GESVIONPMEXNTGIEG\MOEGFIUVISKGI�QEGG|GNSIREIRSKGEI[ER[GESVIONPMEXNTGI
X[[YOTXUYGISRISKGI�ER�GTSzIG�TG[SIPMTKIEOQKSPIXPISKGVIKXZGISRI[ERTGGFPIRLIPMTKIONPMEXNTGHIJKGIDWNGEIREIvRNSEXTSREzIXPI
X[[ER[EOXSGzIPKXYYIEG\MOEGIPO|OYXEIWEOSSGNIWXOZGEPIONILXZREIRLISKGIONFOZOFMXYPIXNFIGNSOSOGPIOFGNSOLOGFIXURZGILER|ISKGI
vRNPSEMTSORNI�XNXQGEzIvRNPSEMTSORNI�XNXQGE�PITRNPMYSXNSPzI�ETKOSGTSzI�ETKOSGTS�PITRNPMYSXNSPzIRSKGEIvRNSEXTSREPzI
�G[XEXSGIvRNSEXTSREPzIPMUTRNSEXTSREPzIXNFIPMU{PMUTRNSEXTSREPHIJKGI[RYOTOGPIRLIONPMEXNTGI[METKXPGFIXNFI|XONSXONGFIUVI
GXTKI[GEPRNIREIGNSOSVIXQEGGONQISRIWXOZGITYXO|PI[MEPMXNSISRISKOPI�GTSORNIxxH�HxIPKXYYINRSI[ERKOUOSISKOPIWXOZGEIRLI
PMUERQXSORNHIJKOPIWXOZGEIRLIPMUERQXSORNIPKXYYIUGIGLLGTSOZGIXPISRIXI[GEPRNIREIGNSOSVIwxyIGZGNISKRMQKISKXSI[GEPRNIREIGNSOSVI
WRMYFIRSKGEWOPGIKXZGIXIFMSVIRLIONFG|NOLOTXSORNzITRNSEXTSMXYIREIRSKGEWOPGzIw~yIGZGNISKRMQKISKXSI[GEPRNIREIGNSOSVIFOFINRSI
[XVISKGIONPMEXNTGI[EG|OM|IFOEGTSYVIREIONFOEGTSYVzIREIw�yIWKGSKGEIREINRSISKGI[GEPRNIREIGNSOSVIKXFIXNIONPMEXUYGIONSGEGPSIONI
SKGIFX|XQGFI[ER[GESVH�NYGPPIRSKGEWOPGI[ERZOFGFzISKGIDWNGEIPKXYYI[METKXPGIXNFI|XONSXONzIONIXITR|[XNVIREITR|[XNOGPI
YXWLMYYVIXMSKREO�GFISRIFRIUMPONGPPIONISKGI�SXSGIRLI�GWI�RE�zI[ER[GESVIONPMEXNTGIRNIXIEG[YXTG|GNSITRPSIUXPOPHI�MTKI
[ER[GESVIONPMEXNTGIWOYYIUGI|XONSXONGFzIMNYGPPIRSKGEWOPGI[ERZOFGFIONISKGIvRNSEXTSI�RTM|GNSPIREIRSKGEWOPGIXQEGGFIONI
WEOSONQIUVIXYYI[GEPRNPIXNFIGNSOSOGPIWKRIXEGIUGNGLOTOXEOGPIRLIPMTKIONPMEXNTGzIMNSOYILONXYI[XV|GNSIOPI|XFGIXPI[ERZOFGFIONI
�GTSORNI�Hx�IREIMNSOYINRI[GEPRNIREIGNSOSVIRSKGEISKXNISKGIDWNGEIKXPIXNIONPMEXUYGIONSGEGPSIONISKGI[ER[GESVIEG\MOEGFIUVISKOPI
�GTSORNIxxH�ISRIUGITRZGEGFzIWKOTKGZGEIOPIYXSGEHIJKOPIONPMEXNTGIWOYYIONTYMFGIONSGEGPSPIRLISKGIDWNGEzIvRNSEXTSREzI
�MUTRNSEXTSREPzIXNFI�MU{PMUTRNSEXTSREPIONISKGI�ER�GTSH

]̂__̀à_̀_I�ER[GESVIONPMEXNTGIWOYYIUGIRNIXIUMOYFGE�PIEOP�zI�XYY{EOP�z�IREIG\MOZXYGNSI[RYOTVILRE|IXNFIONTYMFGzIWOSKRMSI
YO|OSXSORNzIONPMEXNTGIXQXONPSISKGI[GEOYPIRLILOEGIwWOSKIG�SGNFGFITRZGEXQGyIXNFI[KVPOTXYIYRPPIREIFX|XQGIONTYMFONQzIWOSKRMSI
FM[YOTXSORNIRLITRZGEXQGzISKGLSzIZXNFXYOP|zI|XYOTORMPI|OPTKOGLzITRYYX[PGzIGXESK\MX�GzILYRRFzIWONFPSRE|zILXYPGWRE�zI
SGPSONQIXNFIPSXESM[zISG|[REXEVIUMOYFONQPzIXNFIFGUEOPIEG|RZXYIONTYMFONQIFG|RYOSORNIRTTXPORNGFIUVIGNLRETG|GNSIRLIXNVI
X[[YOTXUYGIYGQXYIEG\MOEG|GNSPzIXNFIWOYYITRZGEIEGXPRNXUYGITR|[GNPXSORNILREISKGI�ETKOSGTS�PzIvRNSEXTSRE�PzIXNFI
vRNPSEMTSORNI�XNXQGE�PIPGEZOTGPIXNFIG�[GNPGPIEG\MOEGFIXPIXIEGPMYSIRLIPMTKIONPMEGFIYRPPHIvRZGEXQGILREIRSKGEI[GEOYPIOPINRSI
EG\MOEGFIMNYGPPIRSKGEWOPGI[ERZOFGFIONISKGIvRNSEXTSI�RTM|GNSPHIJKGILRE|IRLI[RYOTVILREISKOPITRZGEXQGIPKXYYIUGI
vR|[YGSGFI�XYMGH

]̂__̀à_̀_̀_IvRNSEXTSREIOPIEGP[RNPOUYGILREIXYYISRRYPzIG\MO[|GNSzI|XSGEOXYPzI�RE�zIGSTHzIMNSOYI�MUPSXNSOXYIvR|[YGSORNIXNFI
[RPPGPPORNIUVIDWNGEHIJKGIvRNSEXTSREIPKXYYI[ERZOFGIONPMEXNTGILREISKGLSIXPIKGI|XVIEG\MOEGILREIKO|PGYLzIKOPI
PMUTRNSEXTSREPzIXNFIKOPIG|[YRVGGP�I[ERSGTSORNHIJKGIONPMEXNTGITRZGEXQGIEGLGEEGFISRIONISKOPIPMU[XEXQEX[KIPKXYYIUGIONI
XTTREFXNTGIWOSKIXIPSXNFXEFI�MOYFGE�PI�OP�I�RYOTVIMPGFIONISKGI�SXSGIRLI�GWI�RE�H

]̂__̀à_̀�IJKGIvRNSEXTSREIPKXYYI[ERZOFGIONPMEXNTGITRZGEXQGILREI[RESORNPIRLISKGI�RE�IPSREGFIRLLISKGIPOSGzIONISEXNPOSIXNFI
PSREGFIRNISKGIPOSGIUMSINRSIONTRE[REXSGFIONSRISKGI�RE�IXPILMYYIEG[YXTG|GNSITRPSIUXPOPIWOSKRMSIZRYMNSXEVIFGFMTSOUYGHIJKGI
vRNSEXTSREIPKXYYI[ERZOFGIvGESOLOTXSGITR[OGPISRISKGIvRNPSEMTSORNI�XNXQGEIPKRWONQISKGITRZGEXQGILREISKGOEI|XSGEOXYPIONI
SEXNPOSIREIPSREGFIRLLIPOSGH

]̂__̀à_̀aI�LISKGI[ER[GESVIONPMEXNTGIEG\MOEGPIFGFMTSOUYGPzISKGIDWNGEIPKXYYI[XVITRPSPINRSITRZGEGFIUGTXMPGIRLIPMTKI
FGFMTSOUYGPHI

]̂__̀à_̀�IJKGI[ER[GESVIONPMEXNTGIWOYYITRZGEI[RESORNPIRLISKGI�RE�IPSREGFIRLLISKGIPOSGzIXNFIXYPRI[RESORNPIRLISKGI�RE�IONI
SEXNPOSHIJKGIONPMEXNTGIEG\MOEGFIUVISKOPI�GTSORNIxxH�IWOYYINRSzIKRWGZGEzITRZGEI|XTKONGEVzISRRYPzIG\MO[|GNSzIZGKOTYGPzI
PKXNSOGPzISRRYIKRMPGPzISEXOYGEPzIREIRSKGEISG|[REXEVIREI[GE|XNGNSIPSEMTSMEGPIRWNGFIREIEGNSGFIUVISKGIvRNSEXTSREzIXI
�MUTRNSEXTSREzIREIXI�MU{PMUTRNSEXTSREzIREISKGOEIG|[YRVGGPzIMSOYO�GFIONI[GELRE|XNTGIRLISKGI�RE�IUMSINRSIONTRE[REXSGFI
ONSRISKGI[GE|XNGNSIO|[ERZG|GNSPHIJKGIvRNSEXTSREIOPIPRYGYVIEGP[RNPOUYGILREIXYYIPMTKIOSG|PIRLIOSPIRWNIXNFIXNVIMNFGEIOSPI
TRNSERYHIJKGIvRNSEXTSREIPKXYYzIXSISKGIvRNSEXTSRE�PIRWNIG�[GNPGzI[ERZOFGIONPMEXNTGITRZGEXQGILREIXYYIRLISKGIOSG|PI
FGPTEOUGFIONISKOPI�GTSORNIxxH�HxH�zIWKOTKIOPIPMU�GTSISRISKGI[ERZOPORNPIRLI�GTSORNIxxH�H�H
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BC

DEFFGHGFGIJKLMNOLPJQRRSTLURVJQMJSWXJOUJLRRQMYLURXJZON[J\XRNOQUJ]̂]J_LVJUQNJRQ__XURXJSUNOPJN[XJOUWSMLURXJRQ_TLUVJQMJ
RQ_TLUOXWJTMQ̀OYOUaJTMQTXMNVJOUWSMLURXJRQUWXUNJNQJWSR[JTLMNOLPJQRRSTLURVJQMJSWXJbVJXUYQMWX_XUNJQMJQN[XMZOWX̂Jc[XJ
dZUXMJLUYJN[XJeQUNMLRNQMJW[LPPJNLfXJMXLWQULbPXJWNXTWJNQJQbNLOUJRQUWXUNJQgJN[XJOUWSMLURXJRQ_TLUVJQMJRQ_TLUOXWJLUYJ
W[LPPhJZON[QSNJ_SNSLPJZMONNXUJRQUWXUNhJNLfXJUQJLRNOQUJZON[JMXWTXRNJNQJTLMNOLPJQRRSTLURVJQMJSWXJN[LNJZQSPYJRLSWXJ
RLURXPPLNOQUhJPLTWXhJQMJMXYSRNOQUJQgJOUWSMLURX̂

DEFFGHGFGiJc[XJdZUXMJW[LPPJUQNJbXJMXWTQUWObPXJNQJQMJgQMJN[XJeQUNMLRNQMJQMJ\SbRQUNMLRNQMJLaLOUWNJLUVJPQWWJbVJgOMXhJ
POa[NUOUahJXjNXUYXYJRQ̀XMLaXhJLPPJMOWfhJN[XgNJQMJ̀LUYLPOW_JLUYJ_LPOROQSWJ_OWR[OXghJQMJLUVJNQQPWhJXkSOT_XUNhJ̀X[ORPXWhJ
W[LUNOXWhJNQQPJ[QSWXWhJNMLOPXMWJQMJQN[XMJNX_TQMLMVJQMJTXM_LUXUNJWNMSRNSMXWJZ[XMX̀XMJPQRLNXYJLUYJQZUXYJbVJN[XJ
eQUNMLRNQMhJ\SbRQUNMLRNQMWhJN[XOMJX_TPQVXXWJQMJLaXUNŴ

DEFFGHGFGlJc[XJgQM_JQgJTQPORVJgQMJN[XJRQ̀XMLaXJMXkSOMXYJbVJmm̂n̂mJW[LPPJbXJeQ_TPXNXYJoLPSX̂

DEFFGHGpEqgJYSMOUaJN[XJKMQrXRNJRQUWNMSRNOQUJTXMOQYJN[XJdZUXMJOUWSMXWJTMQTXMNOXWhJMXLPJQMJTXMWQULPJQMJbQN[hJLNJQMJLYrLRXUNJ
NQJN[XJWONXJbVJTMQTXMNVJOUWSMLURXJSUYXMJTQPOROXWJWXTLMLNXJgMQ_JN[QWXJOUWSMOUaJN[XJKMQrXRNhJQMJOgJLgNXMJgOULPJTLV_XUNJ
TMQTXMNVJOUWSMLURXJOWJNQJbXJTMQ̀OYXYJQUJN[XJRQ_TPXNXYJKMQrXRNJN[MQSa[JLJTQPORVJQMJTQPOROXWJQN[XMJN[LUJN[QWXJOUWSMOUaJN[XJ
KMQrXRNJYSMOUaJN[XJRQUWNMSRNOQUJTXMOQYhJNQJN[XJXjNXUNJTXM_OWWObPXJbVJWSR[JTQPOROXWhJN[XJdZUXMJZLÒXWJLPPJMOa[NWJOUJ
LRRQMYLURXJZON[JN[XJNXM_WJQgJ\XRNOQUJmm̂n̂mJgQMJYL_LaXWJRLSWXYJbVJgOMXJQMJQN[XMJRLSWXWJQgJPQWWJRQ̀XMXYJbVJN[OWJWXTLMLNXJ
TMQTXMNVJOUWSMLURX̂stuvwxEyz{E|y}~uzwx�E�z��xyz}wGJc[XJdZUXMhJOgJLTTPORLbPXJNQJN[XJ�QMfJLUYJLNJONWJWQPXJQTNOQUhJ_LVJ
TSMR[LWXJLUYJ_LOUNLOUJbQOPXMJLUYJ_LR[OUXMVJOUWSMLURXJQMJW[LPPJYQJWQJOgJMXkSOMXYJbVJPLZhJZ[OR[JW[LPPJWTXROgORLPPVJRQ̀XMJ
WSR[JOUWSMXYJQbrXRNWJYSMOUaJOUWNLPPLNOQUJLUYJSUNOPJgOULPJLRRXTNLURXJbVJN[XJdZUXM̂JJc[OWJOUWSMLURXJZOPPJOURPSYXJOUNXMXWNWJ
QgJN[XJdZUXMhJeQUWNMSRNOQUJ�LULaXMhJeQUNMLRNQMhJ\SbRQUNMLRNQMWJLUYJ\Sb�WSbRQUNMLRNQMWJOUJN[XJ�QMf̂J

DEFFGHGHE�z�wz�utzyvv�Et�u��w{G

DEFFGHG�JqgJN[XJeQUNMLRNQMJMXkSXWNWJOUJZMONOUaJN[LNJOUWSMLURXJgQMJMOWfWJQN[XMJN[LUJN[QWXJYXWRMObXYJOUJN[OWJ\XRNOQUJmm̂nJQMJ
QN[XMJWTXROLPJRLSWXWJQgJPQWWJbXJOURPSYXYJOUJN[XJTMQTXMNVJOUWSMLURXJTQPORVhJN[XJdZUXMJW[LPPhJOgJTQWWObPXhJOURPSYXJWSR[J
OUWSMLURXhJLUYJN[XJRQWNJgQMJONJZOPPJbXJR[LMaXYJNQJN[XJeQUNMLRNQMJbVJLTTMQTMOLNXJe[LUaXJdMYXM̂

DEFFGHGIJ�z�wz�utzyvv�Et�u��w{̂

DEFFGHGiJ�TQUJN[XJeQUNMLRNQM�WJMXkSXWNhJN[XJdZUXMJZOPPJTMQ̀OYXJRQTOXWJQgJXLR[JTQPORVJN[LNJOURPSYXWJOUWSMLURXJ
RQ̀XMLaXWJMXkSOMXYJbVJN[OWJ\XRNOQUJmm̂n̂J�LR[JTQPORVJW[LPPJRQUNLOUJLPPJaXUXMLPPVJLTTPORLbPXJRQUYONOQUWhJYXgOUONOQUWhJ
XjRPSWOQUWJLUYJXUYQMWX_XUNWJMXPLNXYJNQJN[OWJKMQrXRN̂J

DEFFGHGlE�yu�wx�Et�E���xt�y�utzGJc[XJdZUXMJLUYJeQUNMLRNQMJZLÒXJLPPJMOa[NWJLaLOUWNJ�m�JXLR[JQN[XMJLUYJLUVJQgJN[XOMJ
MXWTXRNÒXJWSbRQUNMLRNQMWhJWSb�WSbRQUNMLRNQMWhJLaXUNWJLUYJX_TPQVXXWhJLUYJ���JN[XJeQUWNMSRNOQUJ�LULaXMhJeQUWNMSRNOQUJ
�LULaXM�WJRQUWSPNLUNWhJ�MR[ONXRNhJ�MR[ONXRN�WJRQUWSPNLUNWhJWXTLMLNXJRQUNMLRNQMWJYXWRMObXYJOUJ�MNORPXJ�hJOgJLUVhJLUYJLUVJ
QgJN[XOMJMXWTXRNÒXJWSbRQUNMLRNQMWhJWSb�WSbRQUNMLRNQMWhJLaXUNWhJLUYJX_TPQVXXWhJgQMJYL_LaXWJRLSWXYJbVJgOMXJQMJQN[XMJ
RLSWXWJQgJPQWWJNQJN[XJXjNXUNJQgJTMQRXXYWJSUYXMJTMQTXMNVJOUWSMLURXJQbNLOUXYJTSMWSLUNJNQJN[OWJ\XRNOQUJmm̂nJQMJQN[XMJ
TMQTXMNVJOUWSMLURXJLTTPORLbPXJNQJN[XJ�QMfhJXjRXTNJWSR[JMOa[NWJLWJN[XJdZUXMJLUYJeQUNMLRNQMJ_LVJ[L̀XJNQJN[XJTMQRXXYWJ
QgJWSR[JOUWSMLURXJ[XPYJbVJN[XJdZUXM̂Jc[XJdZUXMJQMJeQUNMLRNQMhJLWJLTTMQTMOLNXhJW[LPPJMXkSOMXJQgJN[XJeQUWNMSRNOQUJ
�LULaXMhJeQUWNMSRNOQUJ�LULaXM�WJRQUWSPNLUNWhJ�MR[ONXRNhJ�MR[ONXRN�WJRQUWSPNLUNWhJdZUXM�WJWXTLMLNXJRQUNMLRNQMWJ
YXWRMObXYJOUJ�MNORPXJ�hJOgJLUVhJLUYJLUVJQgJN[XOMJMXWTXRNÒXJWSbRQUNMLRNQMWhJWSb�WSbRQUNMLRNQMWhJLaXUNWhJLUYJX_TPQVXXWhJ
bVJLTTMQTMOLNXJZMONNXUJLaMXX_XUNWhJWO_OPLMJZLÒXMWJXLR[JOUJgL̀QMJQgJQN[XMJTLMNOXWJXUS_XMLNXYJOUJN[OWJ\XRNOQUJmm̂n̂�̂J
c[XJTQPOROXWJ_SWNJTMQ̀OYXJWSR[JZLÒXMWJQgJWSbMQaLNOQUJbVJXUYQMWX_XUNJQMJQN[XMZOWX̂J�JZLÒXMJQgJWSbMQaLNOQUJOWJ
XggXRNÒXJLWJNQJLJTXMWQUJQMJXUNONVJX̀XUJN[QSa[JN[LNJTXMWQUJQMJXUNONVJZQSPYJQN[XMZOWXJ[L̀XJLJYSNVJQgJOUYX_UOgORLNOQUhJ
RQUNMLRNSLPJQMJQN[XMZOWXhJYOYJUQNJTLVJN[XJOUWSMLURXJTMX_OS_JYOMXRNPVJQMJOUYOMXRNPVhJLUYJZ[XN[XMJQMJUQNJN[XJTXMWQUJQMJ
XUNONVJ[LWJLUJOUWSMLbPXJOUNXMXWNJOUJN[XJTMQTXMNVJYL_LaXŶ

DEFFGHG�J�JPQWWJOUWSMXYJSUYXMJN[XJdZUXM�WJTMQTXMNVJOUWSMLURXJZOPPJbXJLYrSWNXYJbVJN[XJdZUXMJLUYJ_LYXJTLVLbPXJNQJN[XJ
dZUXMJgQMJN[XJOUWSMXYWhJLWJN[XOMJOUNXMXWNWJ_LVJLTTXLMhJWSbrXRNJNQJMXkSOMX_XUNWJQgJLUVJLTTPORLbPXJ_QMNaLaXXJRPLSWXJLUYJ
QgJ\XRNOQUJmm̂n̂m�̂Jc[XJeQUNMLRNQMJW[LPPJTLVJ\SbRQUNMLRNQMWJN[XOMJrSWNJW[LMXWJQgJOUWSMLURXJTMQRXXYWJMXRXÒXYJbVJN[XJ
eQUNMLRNQMhJLUYJbVJLTTMQTMOLNXJZMONNXUJLaMXX_XUNWJW[LPPJMXkSOMXJ\SbRQUNMLRNQMWJNQJ_LfXJTLV_XUNWJNQJN[XOMJ
\Sb�WSbRQUNMLRNQMWJOUJWO_OPLMJ_LUUXM̂
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DEFFGHGIJKLJMNOPQMNRJQSJTMQUQSVJWXJYJZYMUXJQSJQSUNMN[U\JU]NĴTSNMJ[]Y__\JPZ̀SJ̀aaPMMNSaNJ̀LJYSJQS[PMNRJ_̀[[\JVQbNJYJẀSRJ
L̀MJZM̀ZNMJZNML̀McYSaNJ̀LJU]NĴTSNMd[JRPUQN[eJf]NJà[UJ̀LJU]NJẀSRJTQ__JWNJa]YMVNRJYVYQS[UJZM̀aNNR[JMNaNQbNReJf]NJ
T̂SNMJ[]Y__JRNZ̀[QUJQSJYJ[NZYMYUNJYaàPSUJZM̀aNNR[J[̀JMNaNQbNR\JT]Qa]JU]NĴTSNMJ[]Y__JRQ[UMQWPUNJQSJYaàMRYSaNJTQU]J
[Pa]JYVMNNcNSUJY[JU]NJZYMUQN[JQSJQSUNMN[UJcYXJMNYa]\J̀MJY[JRNUNMcQSNRJQSJYaàMRYSaNJTQU]JU]NJcNU]̀RJ̀LJWQSRQSVJRQ[ZPUNJ
MN[̀_PUQ̀SJ[N_NaUNRJQSJU]NJgVMNNcNSUeJKLJYLUNMJ[Pa]J_̀[[JS̀J̀U]NMJ[ZNaQY_JYVMNNcNSUJQ[JcYRN\JYSRJPS_N[[JU]NĴTSNMJ
UNMcQSYUN[JU]NJh̀SUMYaUJL̀MJàSbNSQNSaN\JMNZ_YaNcNSUJ̀LJRYcYVNRJZM̀ZNMUXJTQ__JWNJZNML̀McNRJWXJU]NJh̀SUMYaÙMJYLUNMJ
S̀UQLQaYUQ̀SJ̀LJYJh]YSVNJQSJU]NJi M̀jJQSJYaàMRYSaNJTQU]JgMUQa_NJke

DEFFGHGFlJf]NĴTSNMJTQ__JYRmP[UJYSRJ[NUU_NJYJ_̀[[JTQU]JQS[PMNM[JPS_N[[J̀SNJ̀LJU]NJZYMUQN[JQSJQSUNMN[UJ̀WmNaU[JQSJTMQUQSVJ
TQU]QSJLQbNJRYX[JYLUNMJ̀aaPMMNSaNJ̀LJ_̀[[JÙJU]NĴTSNMd[JNnNMaQ[NJ̀LJU]Q[JZ̀TNMoJQLJ[Pa]J̀WmNaUQ̀SJQ[JcYRN\JU]NJRQ[ZPUNJ
TQ__JWNJMN[̀_bNRJQSJU]NJcYSSNMJ[N_NaUNRJY[JU]NJcNU]̀RJ̀LJWQSRQSVJRQ[ZPUNJMN[̀_PUQ̀SJQSJU]NJgVMNNcNSUeJp̀U]QSVJQSJU]Q[J
gVMNNcNSUJaY__[JL̀MJU]NJSYcNJ̀LJYSXJZYMUXJ̀U]NMJU]YSJU]NĴTSNMJY[J_̀[[JZYXNNJ̀SJU]NĴTSNMd[JQS[PMYSaNJYSRJS̀JRMYLUJ̀MJ
Ù]NMJQS[UMPcNSUJQSJZYXcNSUJ̀LJYSXJ_̀[[JTQ__JSYcNJYSXJ̀U]NMJZYMUXJY[JYJm̀QSUJZYXNNe

DEFFGHGFFJf]NJh̀SUMYaÙMd[JKS[PMYSaNJh̀cZYSXJ[]Y__JYajS̀T_NRVNJQSJTMQUQSVJÙJU]NJh̀S[UMPaUQ̀SJqYSYVNMJU]YUJU]NXJ
]YbNJMNYRJYSRJTQ__JàcZ_XJTQU]JY__JMNOPQMNcNSU[JPSRNMJKSRNcSQLQaYUQ̀SJrNaUQ̀SJsetuJ̀LJU]NJvNSNMY_Jh̀SRQUQ̀S[e

DEFFGwExyzzEy{E|z}~E��z��}zzE���}������y�~E���E�}���E��E�y���}��y�E��z�����}
f]NĴTSNM\JYUJU]NĴTSNMd[J̀ZUQ̀S\JcYXJZPMa]Y[NJYSRJcYQSUYQSJQS[PMYSaNJU]YUJTQ__JZM̀UNaUJU]NĴTSNMJYVYQS[UJ_̀[[J̀LJ
P[NJ̀LJU]NĴTSNMd[JZM̀ZNMUX\J̀MJU]NJQSYWQ_QUXJÙJàSRPaUJS̀McY_J̀ZNMYUQ̀S[\JRPNJÙJLQMNJ̀MJ̀U]NMJaYP[N[J̀LJ_̀[[eJf]NJ
T̂SNMJTYQbN[JY__JMQV]U[J̀LJYaUQ̀SJYVYQS[UJU]NJh̀SUMYaÙM\JgMa]QUNaU\JYSRJh̀S[UMPaUQ̀SJqYSYVNMJL̀MJ_̀[[J̀LJP[NJ̀LJU]NJ
T̂SNMd[JZM̀ZNMUX\JRPNJÙJLQMNJ̀MJ̀U]NMJ]Y�YMR[J]̀TNbNMJaYP[NRe
�}�{y�����}E�y��E���E����}��E�y��
DEFFG�E����z��}��E���E�}���}�}��Ey{E��z��}�Exyzz
DEFFG�GFJgJ_̀[[JQS[PMNRJPSRNMJU]NJZM̀ZNMUXJQS[PMYSaNJMNOPQMNRJWXJU]NJgVMNNcNSUJ[]Y__JWNJYRmP[UNRJWXJU]NĴTSNMJY[J
LQRPaQYMXJYSRJcYRNJZYXYW_NJÙJU]NĴTSNMJY[JLQRPaQYMXJL̀MJU]NJQS[PMNR[\JY[JU]NQMJQSUNMN[U[JcYXJYZZNYM\J[PWmNaUJÙJ
MNOPQMNcNSU[J̀LJYSXJYZZ_QaYW_NJc̀ MUVYVNNJa_YP[NJYSRJ̀LJrNaUQ̀SJtte�e�eJf]NĴTSNMJ[]Y__JZYXJU]NJh̀S[UMPaUQ̀SJ
qYSYVNM\JgMa]QUNaUJYSRJh̀SUMYaÙMJU]NQMJmP[UJ[]YMN[J̀LJQS[PMYSaNJZM̀aNNR[JMNaNQbNRJWXJU]NĴTSNM\JYSRJWXJYZZM̀ZMQYUNJ
YVMNNcNSU[JU]NJh̀S[UMPaUQ̀SJqYSYVNM\JgMa]QUNaUJYSRJh̀SUMYaÙMJ[]Y__JcYjNJZYXcNSU[JÙJU]NQMJàS[P_UYSU[JYSRJ
rPWàSUMYaÙM[JQSJ[QcQ_YMJcYSSNMe

DEFFG�G�J�MQ̀MJÙJ[NUU_NcNSUJ̀LJYSJQS[PMNRJ_̀[[\JU]NĴTSNMJ[]Y__JS̀UQLXJU]NJh̀SUMYaÙMJ̀LJU]NJUNMc[J̀LJU]NJZM̀Z̀[NRJ
[NUU_NcNSUJY[JTN__JY[JU]NJZM̀Z̀[NRJY__̀aYUQ̀SJ̀LJU]NJQS[PMYSaNJZM̀aNNR[eJf]NJh̀SUMYaÙMJ[]Y__J]YbNJt�JRYX[JLM̀cJMNaNQZUJ
L̀JS̀UQaNJÙJ̀WmNaUJÙJU]NJZM̀Z̀[NRJ[NUU_NcNSUJ̀MJY__̀aYUQ̀SJ̀LJU]NJZM̀aNNR[eJKLJU]NJh̀SUMYaÙMJR̀N[JS̀UJ̀WmNaU\JU]NJ
T̂SNMJ[]Y__J[NUU_NJU]NJ_̀[[JYSRJU]NJh̀SUMYaÙMJ[]Y__JWNJẀPSRJWXJU]NJ[NUU_NcNSUJYSRJY__̀aYUQ̀SeJ�Z̀SJMNaNQZU\JU]NĴTSNMJ
[]Y__JRNZ̀[QUJU]NJQS[PMYSaNJZM̀aNNR[JQSJYJ[NZYMYUNJYaàPSUJYSRJcYjNJU]NJYZZM̀ZMQYUNJRQ[UMQWPUQ̀S[eJf]NMNYLUNM\JQLJS̀J
Ù]NMJYVMNNcNSUJQ[JcYRNJ̀MJU]NĴTSNMJR̀N[JS̀UJUNMcQSYUNJU]NJh̀SUMYaUJL̀MJàSbNSQNSaN\JU]NĴTSNMJYSRJh̀SUMYaÙMJ
[]Y__JNnNaPUNJYJh]YSVNĴMRNMJL̀MJMNàS[UMPaUQ̀SJ̀LJU]NJRYcYVNRJ̀MJRN[UM̀XNRJi M̀jJQSJU]NJYc̀ PSUJY__̀aYUNRJL̀MJU]YUJ
ZPMZ̀[NeJKLJU]NJh̀SUMYaÙMJUQcN_XJ̀WmNaU[JÙJNQU]NMJU]NJUNMc[J̀LJU]NJZM̀Z̀[NRJ[NUU_NcNSUJ̀MJU]NJY__̀aYUQ̀SJ̀LJU]NJ
ZM̀aNNR[\JU]NĴTSNMJcYXJZM̀aNNRJÙJ[NUU_NJU]NJQS[PMNRJ_̀[[\JYSRJYSXJRQ[ZPUNJWNUTNNSJU]NĴTSNMJYSRJh̀SUMYaÙMJYMQ[QSVJ
P̀UJ̀LJU]NJ[NUU_NcNSUJ̀MJY__̀aYUQ̀SJ̀LJU]NJZM̀aNNR[J[]Y__JWNJMN[̀_bNRJZPM[PYSUJÙJgMUQa_NJt�eJ�NSRQSVJMN[̀_PUQ̀SJ̀LJYSXJ
RQ[ZPUN\JU]NĴTSNMJcYXJQ[[PNJYJh̀S[UMPaUQ̀SJh]YSVNJ�QMNaUQbNJL̀MJU]NJMNàS[UMPaUQ̀SJ̀LJU]NJRYcYVNRJ̀MJRN[UM̀XNRJ
i M̀je

DEFFGwGFJf]NJh̀SUMYaÙMJ[]Y__JLPMSQ[]JẀSR[JàbNMQSVJLYQU]LP_JZNML̀McYSaNJ̀LJU]NJh̀SUMYaUJYSRJZYXcNSUJ̀LJ̀W_QVYUQ̀S[J
YMQ[QSVJPSRNMJQUeJ�̀SR[JcP[UJWNJ̀WUYQSNRJLM̀cJYJ[PMNUXJàcZYSXJ̀MJàcZYSQN[J[YUQ[LYaÙMXJÙJU]NĴTSNM\J_QaNS[NRJÙJR̀J
WP[QSN[[JQSJU]NJrUYUNJ̀LJpNTJ�̀Mj\JYSRJ_Q[UNRJQSJU]NJ_YUN[UJQ[[PNJ̀LJ�ereJfMNY[PMXJhQMaP_YMJ�k�eJf]NJYc̀ PSUJ̀LJNYa]J
ẀSRJTQ__JWNJNOPY_JÙJ̀SNJ]PSRMNRJ�t�� JZNMaNSUJ̀LJU]NJh̀SUMYaUJrPceJ¡Ya]JẀSRJcP[UJWNJcYQSUYQSNRJU]M̀PV]̀PUJU]NJ
RPMYUQ̀SJ̀LJU]NJ�M̀mNaU\JYSRJ[PW[NOPNSU_XJÙJU]NJNnUNSUJU]NJh̀SUMYaÙMJ]Y[J̀SV̀QSVJZNML̀McYSaNJYSRJZYXcNSUJ
Ẁ_QVYUQ̀S[JL̀__̀TQSVJàcZ_NUQ̀SJ̀LJU]NJ�M̀mNaUe

DEFFGwGFGF�p̀J�NML̀McYSaNJ̀MJ�YXcNSUJ�̀SRJ[]Y__JMNOPQMN\JY[JYJàSRQUQ̀SJZMNaNRNSUJÙJUNMcQSYUQ̀SJ̀LJYJh̀SUMYaUJ̀M
h̀SUMYaÙM\JU]YUJYSXJS̀UQaNJWNJ[NSUJÙJ̀MJcNNUQSVJWNJYMMYSVNRJ̀MJ]N_RJTQU]JYJh̀SUMYaÙMJ��MQSaQZY_ JYSR¢̀MJ[PMNUX\
ZMQ̀MJÙJ[Pa]JUNMcQSYUQ̀SeJgSXJ[Pa]JMNOPQMNcNSU�[ J[]Y__JWNJb̀QRJYSRJPSNSL̀MaNYW_NJYSRJU]NĴTSNMJ[]Y__J]YbNJU]N
MQV]UJÙJMNmNaUJYSXJ[Pa]JẀSR�[ JYSR¢̀MJQVS̀MNJ[Pa]JàSRQUQ̀SeJf]NJNna_P[QbNJcNU]̀RJ̀LJUNMcQSYUQ̀SJ̀LJYJh̀SUMYaUJ̀M
h̀SUMYaÙMJQ[JàSUYQSNRJQSJU]NJh̀SUMYaUJ�̀aPcNSU[JYSRJYJh̀SUMYaÙMJYSRJ[PMNUXJNnZMN[[_XJYVMNNRJÙJWNJẀPSR
U]NMNWXe
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DEFFGHGFGI�JKLMNOKPQRSLKPTOUVMOWXRRXYKPTOZNX[K\KXP\O\V]RRÔMO]UU]QVMLOUXOM]QVO_MNWXǸ]PQMOaXPLbOcdSNMUeO]TNMM\OUV]U
KUOQXP\MPU\OUXO]PLOY]K[M\OPXUKQMOXWO]PeO]LLKUKXPfO]RUMN]UKXPfOX̀ K\\KXPfOQV]PTMOXNOXUVMNÒXLKWKQ]UKXPOXWOUVMOgXPUN]QU
hXQS̀ MPU\iOdSQVO]LLKUKXPfO]RUMN]UKXPfOQV]PTMOMjUMP\KXPOXWOUK̀MOXNOXUVMNÒXLKWKQ]UKXPOXWOUVMOgXPUN]QUOhXQS̀ MPU\OXN
]OWXN̂M]N]PQMOXPOUVMOZ]NUOXWOMKUVMNOUVMOkYPMNOXNOUVMOgXPUN]QUXNOUXOUVMOXUVMNfO\V]RROPXUONMRKM[MOUVMO\SNMUeOXWOKU\
X̂RKT]UKXP\OVMNMSPLMNO]PLOPXUKQMOUXOUVMO\SNMUeOXWO\SQVÒ]UUMN\OK\OVMNM̂eOY]K[MLc

DEFFGHGIOaXPL\ÒS\UÔMOZNMZ]NMLOXPOUVMOWXǸ\OXWOlmlOhXQS̀ MPU\OlnopqprorOqO_MNWXǸ]PQMOaXPLO]PLOlnopqprorOqO
_]è MPUOaXPLfOYKUVXSUÒXLKWKQ]UKXP\OXUVMNOUV]POsotO]Ò]PL]UXNeO\U]UM̀MPUOKPOdMQUKXPOouOXWOUVMO_MNWXǸ]PQMOaXPLO
UV]UOKUOK\OTK[MPO]\O]O\U]USUXNeOXNOXUVMNORMT]RReONMvSKNMLÔXPLO]PLOUV]UOdMQUKXPOonOXWOUVMO_MNWXǸ]PQMOaXPLO]ZZRKM\OKPOWSRRfO
YKUVXSUOMjQMZUKXPfOsptO]Ò]PL]UXNeO\U]UM̀MPUOKPOdMQUKXPOouOXWOUVMO_MNWXǸ]PQMOaXPLOUV]UOKUOKPQRSLM\OZMNWXǸ]PQMÔeO
UVMOgXPUN]QUXNOXWO]PeOQXNNMQUKXPO]PLOY]NN]PUeOX̂RKT]UKXP\OKPOUVMOgXPUN]QUOhXQS̀ MPU\fOKPQRSLKPTO\SQVOZMNWXǸ]PQMO
]WUMNOUVMOL]UM\OXWOdŜ\U]PUK]RO]PLOwKP]ROgX̀ ZRMUKXPfO]PLOsntO]Ò]PL]UXNeO\U]UM̀MPUOKPOdMQUKXPOoxOXWOUVMO_]è MPUOaXPLO
UV]UOKUOK\OTK[MPO]\O]O\U]USUXNeOXNOXUVMNORMT]RReONMvSKNMLÔXPLO]PLOUV]UOdMQUKXPOoyOXWOUVMO_]è MPUOaXPLO]ZZRKM\OKPOWSRRfO
YKUVXSUOMjQMZUKXPiOzVMOQX\UOXWOUVMÔXPL\OK\OKPQRSLMLOKPO]PLOYKRROPXUOKPQNM]\MOUVMOgXPUN]QUOdS̀ i
GF zVMOgXPUN]QUXNO\V]RROLMRK[MNOUVMONMvSKNMLÔXPL\OUXOUVMOkYPMNOPXUOR]UMNOUV]PO{OL]e\OWXRRXYKPTOUVMOL]UMOUVMO
lTNMM̀MPUOK\OMPUMNMLOKPUXO]PLÔMWXNMOQX̀ M̀PQKPTO]PeOXWOUVMO|XN}i

GI zVMOgXPUN]QUXNO\V]RRONMvSKNMO]PeO]UUXNPMeqKPqW]QUOYVXOMjMQSUM\OUVMONMvSKNMLÔXPL\OXPÔMV]RWOXWOUVMO\SNMUeOUXO
]WWKjOUXOUVMÔXPL\O]OQMNUKWKMLO]PLOQSNNMPUOQXZeOXWOUVMKNOZXYMNOXWO]UUXNPMeO]SUVXNK~KPTOVK̀OXNOVMNOUXO\KTPOUVMO
X̂PLi

G� zVMÔXPL\ÒS\UO\ZMQKWKQ]RReOP]̀MOUVMO�]PSMUO�PKXPOwNMMOdQVXXROhK\UNKQUO]\Ok̂RKTMMi

DEFFGHG�O�ZXPOUVMONMvSM\UOXWO]PeOZMN\XPOXNOMPUKUeO]ZZM]NKPTOUXÔMO]OZXUMPUK]RÔMPMWKQK]NeOXWÔXPL\OQX[MNKPTOZ]è MPUOXWO
X̂RKT]UKXP\O]NK\KPTOSPLMNOUVMOgXPUN]QUfOUVMOgXPUN]QUXNO\V]RROZNX̀ ZUReOWSNPK\VO]OQXZeOXWOUVMÔXPL\OXNO\V]RRO]SUVXNK~MO]O
QXZeOUXÔMOWSNPK\VMLi

����E��

DEFIGFGIOmWO]OZXNUKXPOXWOUVMO|XN}OV]\ÔMMPOQX[MNMLOUV]UOYVKQVOUVMOgXP\UNSQUKXPO�]P]TMNOXNOlNQVKUMQUOV]\OPXUO
\ZMQKWKQ]RReONMvSM\UMLOUXOMj]̀KPMOX̂\MN[MOZNKXNOUXOKU\ÔMKPTOQX[MNMLfOUVMOgXP\UNSQUKXPO�]P]TMNOXNOlNQVKUMQUÒ]eO
NMvSM\UOUXO\MMO\SQVO|XN}O]PLOKUO\V]RRÔMOSPQX[MNMLÔeOUVMOgXPUN]QUXNiOmWO\SQVO|XN}OK\OKPO]QQXNL]PQMOYKUVOUVMOgXPUN]QUO
hXQS̀ MPU\fOUVMOgXPUN]QUXNO\V]RRÔMOMPUKURMLOUXO]POMvSKU]̂RMO]L�S\ÙMPUOUXOUVMOgXPUN]QUOdS̀ O]PLOgXPUN]QUOzK̀MO]\Ò]eO
M̂O]ZZNXZNK]UMiOQX\U\OXWOSPQX[MNKPTO]PLONMZR]QM̀MPUO\V]RRfÔeO]ZZNXZNK]UMOgV]PTMOkNLMNfÔMO]UOUVMOkYPMN�\OMjZMP\MiOmWO
\SQVO|XN}OK\OPXUOKPO]QQXNL]PQMOYKUVOUVMOgXPUN]QUOhXQS̀ MPU\fOUVMOQX\U\OXWOSPQX[MNKPTOUVMO|XN}fO]PLOUVMOQX\UOXWO
QXNNMQUKXPfO\V]RRÔMO]UOUVMOgXPUN]QUXN�\OMjZMP\Mi\SQVOQX\U\O]PLOUVMOQX\UOXWOQXNNMQUKXPO\V]RRÔMO]UOUVMOgXPUN]QUXN�\O
MjZMP\MOSPRM\\OUVMOQXPLKUKXPOY]\OQ]S\MLÔeOUVMOkYPMNOXNOXPMOXWOUVMOXUVMNOgXPUN]QUXN\OKPOYVKQVOM[MPUOUVMOkYPMNO\V]RRO
M̂ONM\ZXP\K̂RMOWXNOZ]è MPUOXWO\SQVOQX\U\i

�

DEFIGIGFE������E�����������E����������������E��E�����E�����������E����������
zVMOkYPMNfOUVNXSTVOKU\OlNQVKUMQUOXNOgXP\UNSQUKXPO�]P]TMNfO\V]RROV][MOUVMO]SUVXNKUeOUXONM�MQUO|XN}OZMNWXǸMLÔeOUVMO
gXPUN]QUXNOUV]UOLXM\OPXUOQXPWXǸOUXOUVMONMvSKNM̀MPU\OXWOUVMOhN]YKPT\fOdZMQKWKQ]UKXP\fOXNÔXUViOzVMOgXPUN]QUXNO\V]RRO
ZNX̀ ZUReOQXNNMQUO|XN}ONM�MQUMLÔeOUVMOgXP\UNSQUKXPO�]P]TMNOXNOlNQVKUMQUOXNOW]KRKPTOUXOQXPWXǸOUXOUVMONMvSKNM̀MPU\OXWO
UVMOgXPUN]QUOhXQS̀ MPU\fOLK\QX[MNMLÔMWXNMOdŜ\U]PUK]ROgX̀ ZRMUKXPfOYVMUVMNOLK\QX[MNMLÔMWXNMOXNO]WUMNOdŜ\U]PUK]RO
gX̀ ZRMUKXPO]PLOYVMUVMNOXNOPXUOW]̂NKQ]UMLfOKP\U]RRMLOXNOQX̀ ZRMUMLiOgX\U\OXWOQXNNMQUKPTO\SQVONM�MQUMLO|XN}fOKPQRSLKPTO
]LLKUKXP]ROUM\UKPTO]PLOKP\ZMQUKXP\fOUVMOQX\UOXWOSPQX[MNKPTO]PLONMZR]QM̀MPUfO]PLOQX̀ ZMP\]UKXPOWXNOUVMOgXP\UNSQUKXPO
�]P]TMN�\O]PLOlNQVKUMQU�\O\MN[KQM\O]PLOMjZMP\M\Ò]LMOPMQM\\]NeOUVMNM̂efO\V]RRÔMO]UOUVMOgXPUN]QUXN�\OMjZMP\Mi

�

DEFIGIGIGFOmPO]LLKUKXPOUXOUVMOgXPUN]QUXN�\OX̂RKT]UKXP\OSPLMNOdMQUKXPOni�fOKWfOYKUVKPOXPMOeM]NOmWfOYKUVKPOUYXOeM]N\O]WUMNOUVMO
L]UMOXWOdŜ\U]PUK]ROgX̀ ZRMUKXPOXWOUVMO|XN}OXNOLM\KTP]UMLOZXNUKXPOUVMNMXWfO]OLM\KTP]UMLOZXNUKXPOXWOUVMO|XN}fOXNOUVMO
L]UMOXWO]QQMZU]PQMOXWO]OZXNUKXPOXWOUVMO|XN}OUV]UOK\O\Ŝ�MQUOUXOQXNNMQUKXPOXNOQX̀ ZRMUKXPO]WUMNOUVMOL]UMOXWOdŜ\U]PUK]RO
gX̀ ZRMUKXPOXWOUVMO|XN}fOYVKQVM[MNOK\OR]UMNfOXNO]WUMNOUVMOL]UMOWXNOQX̀ M̀PQM̀MPUOXWOY]NN]PUKM\OM\U]̂RK\VMLOSPLMNO
dMQUKXPO�i�iofOXNÔeOUMǸ\OXWO]PeO]ZZRKQ]̂RMO\ZMQK]ROY]NN]PUeONMvSKNMLÔeOUVMOgXPUN]QUOhXQS̀ MPU\fO]PeOXWOUVMO|XN}OK\O
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DEFGHIJEIKLIGEJIMGINOOEPHNGOLIQMJRIJRLIPLSFMPLTLGJUIEDIJRLIVEGJPNOJIWEOFTLGJUXIJRLIVEGJPNOJEPIURNYYIOEPPLOJIMJI
ZPETZJY[INDJLPIPLOLMZJIEDIGEJMOLIDPETIJRLI\QGLPIJEIHEIUEXIFGYLUUIJRLI\QGLPIRNUIZPL]MEFUY[ÎM]LGIJRLIVEGJPNOJEPINI
QPMJJLGINOOLZJNGOLIEDIUFORIOEGHMJMEG_ÌRLIEKYM̂NJMEGIULJIDEPJRIRLPLFGHLPIURNYYIUFP]M]LINOOLZJNGOLIK[IJRLI\QGLPIEDIJRLI
aEPbIEPIJLPTMGNJMEGIEDIJRLIVEGJPNOJ_ÌRLI\QGLPIURNYYÎM]LIUFORIGEJMOLIZPETZJY[INDJLPIHMUOE]LP[IEDIJRLIOEGHMJMEG_I
WFPMĜIJRLIEGLc[LNPIZLPMEHIDEPIOEPPLOJMEGIEDIaEPbXIMDIJRLI\QGLPIDNMYUIJEIGEJMD[IJRLIVEGJPNOJEPINGHÎM]LIJRLIVEGJPNOJEPI
NGIEZZEPJFGMJ[IJEITNbLIJRLIOEPPLOJMEGXIJRLI\QGLPIQNM]LUIJRLIPM̂RJUIJEIPLSFMPLIOEPPLOJMEGIK[IJRLIVEGJPNOJEPINGHIJEITNbLI
NIOYNMTIDEPIKPLNORIEDIQNPPNGJ[_IdDIJRLIVEGJPNOJEPIDNMYUIJEIOEPPLOJIGEGOEGDEPTMĜIaEPbIQMJRMGINIPLNUEGNKYLIJMTLIHFPMĜI
JRNJIZLPMEHINDJLPIPLOLMZJIEDIGEJMOLIDPETIJRLI\QGLPXIVEGUJPFOJMEGIeNGN̂LPIEPIfPORMJLOJXIJRLI\QGLPITN[IOEPPLOJIMJIMGI
NOOEPHNGOLIQMJRIgLOJMEGIh_i_

jklmnmnmnmÌRLIEGLc[LNPIJQEc[LNPIZLPMEHIDEPIOEPPLOJMEGIEDIJRLIaEPbIURNYYIKLILoJLGHLHIQMJRIPLUZLOJIJEIZEPJMEGUIEDIaEPbI
DMPUJIZLPDEPTLHINDJLPIgFKUJNGJMNYIVETZYLJMEGIK[IJRLIZLPMEHIEDIJMTLIKLJQLLGIgFKUJNGJMNYIVETZYLJMEGINGHIJRLINOJFNYI
OETZYLJMEGIEDIJRNJIZEPJMEGIEDIJRLIaEPb_

jklmnmnmnpÌRLIEGLc[LNPIZLPMEHIDEPIOEPPLOJMEGIEDIaEPbIURNYYIGEJIKLILoJLGHLHIK[IOEPPLOJM]LIaEPbIZLPDEPTLHIK[IJRLI
VEGJPNOJEPIZFPUFNGJIJEIJRMUIgLOJMEGIqh_h_rZEGIOETZYLJMEGIEDING[IaEPbIFGHLPIEPIZFPUFNGJIJEIJRMUIgLOJMEGIqh_hXIJRLI
JQEc[LNPIZLPMEHIDEPIOEPPLOJMEGIEDIaEPbIMGIOEGGLOJMEGIQMJRIJRLIaEPbIPLSFMPMĜIOEPPLOJMEGIURNYYIKLIPLGLQLHINGHI
PLOETTLGOL_

jklmnmnmnsÌRLIEKYM̂NJMEGUIURNYYIOE]LPING[IPLZNMPINGHIPLZYNOLTLGJIJEING[IZNPJIEDIJRLIaEPbIEPIEJRLPIZPEZLPJ[IONFULHIK[I
JRLIHLDLOJM]LIaEPb_

t

jklmnmnpnlIdDIJRLIVEGJPNOJEPIDNMYUIJEIOETTLGOLIJEIOEPPLOJXIPLZNMPINGHITNbLÎEEHING[IHLDLOJUIMGIMJUIaEPbIQMJRMGINI
PLNUEGNKYLIJMTLXIGEJIJEILoOLLHIJLGIuqvwIHN[UIDPETIJRLIHNJLIJRLIVEGJPNOJEPIPLOLM]LHIQPMJJLGIGEJMOLIDPETIJRLI\QGLPIZLPI
gLOJMEGIqh_h_h_qXIJRLI\QGLPITN[IOEPPLOJIMJIMGINOOEPHNGOLIQMJRIgLOJMEGIh_iINGHIJRLIVEGJPNOJEPIURNYYXIFZEGIHLTNGHXIZN[I
JEIJRLI\QGLPINYYINTEFGJUIQRMORIMJILoZLGHUIDEPIUFORIOEPPLOJM]LIQEPb_I

jklmnmnsÌRLIVEGJPNOJEPIURNYYIKLNPIJRLIOEUJIEDIOEPPLOJMĜIHLUJPE[LHIEPIHNTN̂LHIOEGUJPFOJMEGIEDIJRLI\QGLPXIeFYJMZYLI
xPMTLIVEGJPNOJEPUIEPIgLZNPNJLIVEGJPNOJEPUXIEPIEJRLPIVEGJPNOJEPUXIQRLJRLPIOETZYLJLHIEPIZNPJMNYY[IOETZYLJLHXIONFULHIK[I
JRLIVEGJPNOJEPyUIOEPPLOJMEGIEPIPLTE]NYIEDIaEPbIJRNJIMUIGEJIMGINOOEPHNGOLIQMJRIJRLIPLSFMPLTLGJUIEDIJRLIVEGJPNOJI
WEOFTLGJU_ÌRLIVEGJPNOJEPIURNYYINYUEIPLZYNOLIEPIPLZNMPIJEIUNJMUDNOJMEGIEDI\QGLPING[INGHINYYIHNTN̂LIHEGLIJEIJRLI
KFMYHMĜIEPIMJUIOEGJLGJUIMGIOEGULSFLGOLIEDIQEPbIZLPDEPTLHIMGIDFYDMYYMĜING[INZZYMONKYLIQNPPNGJ[_ÌRMUIOYNFULIMUÎLGLPNYI
MGIGNJFPLINGHIQMYYIGEJIEZLPNJLIJEIQNM]LIUJMZFYNJMEGUIEDIEJRLPIOYNFULUIJRNJIUZLOMD[IQNPPNGJ[IZLPMEHUIMGILoOLUUIEDIJQEIuhwI
[LNPU_

jklmnmnzI{EJRMĜIOEGJNMGLHIMGIJRMUIgLOJMEGIqh_hIgLOJMEGIqh_hIURNYYIKLIOEGUJPFLHIJEILUJNKYMURINIZLPMEHIEDIYMTMJNJMEGIQMJRI
PLUZLOJIJEIEJRLPIEKYM̂NJMEGUIJRLIVEGJPNOJEPIRNUIFGHLPIJRLIVEGJPNOJIWEOFTLGJU_I|UJNKYMURTLGJIEDIJRLIEGLc[LNPIJQEc[LNPI
ZLPMEHIDEPIOEPPLOJMEGIEDIaEPbINUIHLUOPMKLHIMGIgLOJMEGIqh_h_hIgLOJMEGIqh_h_hIPLYNJLUIEGY[IJEIJRLIUZLOMDMOIEKYM̂NJMEGIEDIJRLI
VEGJPNOJEPIJEIOEPPLOJIJRLIaEPbXINGHIRNUIGEIPLYNJMEGURMZIJEIJRLIJMTLIQMJRMGIQRMORIJRLIEKYM̂NJMEGIJEIOETZY[IQMJRIJRLI
VEGJPNOJIWEOFTLGJUITN[IKLIUEF̂RJIJEIKLILGDEPOLHXIGEPIJEIJRLIJMTLIQMJRMGIQRMORIZPEOLLHMĜUITN[IKLIOETTLGOLHIJEI
LUJNKYMURIJRLIVEGJPNOJEPyUIYMNKMYMJ[IQMJRIPLUZLOJIJEIJRLIVEGJPNOJEPyUIEKYM̂NJMEGUIEJRLPIJRNGIUZLOMDMONYY[IJEIOEPPLOJIJRLI
aEPb_
}~��k��

dDIJRLI\QGLPIZPLDLPUIJEINOOLZJIaEPbIJRNJIMUIGEJIMGINOOEPHNGOLIQMJRIJRLIPLSFMPLTLGJUIEDIJRLIVEGJPNOJIWEOFTLGJUXIJRLI
\QGLPITN[IHEIUEIMGUJLNHIEDIPLSFMPMĜIMJUIPLTE]NYINGHIOEPPLOJMEGXIMGIQRMORIONULIJRLIVEGJPNOJIgFTIQMYYIKLIPLHFOLHINUI
NZZPEZPMNJLINGHILSFMJNKYL_IHLJLPTMGLHIK[IJRLI\QGLPXIQMJRIJRLINH]MOLIEDIJRLIVEGUJPFOJMEGIeNGN̂LPINGHIfPORMJLOJ_IgFORI
NH�FUJTLGJIURNYYIKLILDDLOJLHIQRLJRLPIEPIGEJIDMGNYIZN[TLGJIRNUIKLLGITNHL_I�EPIJRMUIgLOJMEGIJEINZZY[XIJRLI\QGLPITFUJI
NOOLZJIGEGcOEGDEPTMĜIaEPbIMGIQPMJMĜIUZLOMD[MĜIJRLIGEGcOEGDEPTMĜIaEPbIKLMĜINOOLZJLH_I{EJQMJRUJNGHMĜING[I
NOOLZJNGOLIK[IJRLI\QGLPXIMDIJRLI\QGLPIHMUOE]LPUIGEGcOEGDEPTMĜIaEPbIJRNJIJRLI\QGLPIRNUIGEJILoZPLUUY[INOOLZJLHIMGI
QPMJMĜXIJRLI\QGLPITN[IHLTNGHIJRNJIJRLIVEGJPNOJEPIOEPPLOJIUFORIaEPbINUIZLPIJRLIZPE]MUMEGUIEDIfPJMOYLIqhIRLPLED_

t
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BC

DEFGHIJKLMNKGOEMPPGQFGRISFLJFTGQUGKEFGPMVGIWGKEFGXPMNFGVEFLFGKEFGYLIZFNKG[OGPINMKFTGF\NP]T[JRGKEMKGZ]L[OT[NK[IĴOGNEI[NFG
IWGPMVGL]PFO_G̀WGKEFGXMLK[FOGEMSFGOFPFNKFTGMLQ[KLMK[IJGMOGKEFGaFKEITGIWGQ[JT[JRGT[OX]KFGLFOIP]K[IJbGKEFGcFTFLMPGdLQ[KLMK[IJG
dNKGOEMPPGRISFLJGeFNK[IJGfg_h_eKMKFGIWGiFVGjILkbGMJTGKEFGXMLK[FOGF\XLFOOPUGMRLFFGKEMKGMJUGNPM[abGT[OX]KFbGILGIKEFLG
NIJKLISFLOUGIWGMJUGJMK]LFGML[O[JRGI]KGIWGKEFGHIJKLMNKGILGXFLWILaMJNFGIWGKEFGlILkGOEMPPGQFGNIaaFJNFTGMJTGaM[JKM[JFTG
[JGiFVGjILkGeKMKFGe]XLFaFGHI]LKbGmINkPMJTGHI]JKU_

nopqrprsoDEFGHIJKLMNKILGOEMPPGMKGMPPGK[aFOGIQOFLSFGMJTGNIaXPUGV[KEGMPPGWFTFLMPbGOKMKFGMJTGPINMPGPMVOGMJTGMPPGPMVObG
ILT[JMJNFOGMJTGLFR]PMK[IJOGIWGKEFGtVJFLbG[JGMJUGaMJJFLGMWWFNK[JRGKEFGlILkGMJTGMPPGO]NEGILTFLOGTFNLFFTGMOGF\[OKGMKG
XLFOFJKGMJTGKEIOFGVE[NEGaMUGQFGFJMNKFTGPMKFLbGQUGQIT[FOGILGKL[Q]JMPOGEMS[JRGZ]L[OT[NK[IJGILGM]KEIL[KUGISFLGKEFGlILkbG
MJTGKEFGHIJKLMNKILGOEMPPGTFWFJTbG[JTFaJ[WUGMJTGOMSFGEMLaPFOOGKEFGtVJFLGMJTG[KOGuIMLTGIWGvT]NMK[IJbGIWW[NFLObGMRFJKObG
ILGOFLSMJKOGMRM[JOKGMJUGNPM[aGILGP[MQ[P[KUGML[O[JRGWLIabGILGQMOFTGIJbGMGS[IPMK[IJGIWGMJUGO]NEGPMVbGILT[JMJNFObGLFR]PMK[IJbG
ILTFLGILGTFNLFFbGVEFKEFLGQUGE[aOFPWGILGQUGE[OGFaXPIUFFGILGMRFJKO_Gw[OKIL[NMPGPMNkGIWGFJWILNFaFJKGIWGMJUGPMVbGPINMPGILG
IKEFLV[OFbGOEMPPGJIKGNIJOK[K]KFGMGVM[SFLGIWGHIJKLMNKIL̂OGLFOXIJO[Q[P[KUGWILGNIaXP[MJNFGV[KEGO]NEGPMVG[JGMGaMJJFLG
NIJO[OKFJKGV[KEGKEFGdRLFFaFJKG]JPFOOGMJTG]JK[PGKEFGHIJKLMNKILGEMOGLFNF[SFTGVL[KKFJGNIJOFJKGWILGKEFGVM[SFLGIWGO]NEG
NIaXP[MJNFGWLIaGKEFGtVJFLGMJTGKEFGMRFJNUGLFOXIJO[QPFGWILGKEFGFJWILNFaFJKGIWGO]NEGPMV_

x

nopqrqrsGiIGMNK[IJGILGWM[P]LFGKIGMNKGQUGKEFGtVJFLbGHIJOKL]NK[IJGyMJMRFLbGdLNE[KFNKbGILGHIJKLMNKILGOEMPPGNIJOK[K]KFGMG
VM[SFLGIWGMGL[REKGILGT]KUGMWWILTFTGKEFaG]JTFLGKEFGHIJKLMNKbGJILGOEMPPGO]NEGMNK[IJGILGWM[P]LFGKIGMNKGNIJOK[K]KFGMXXLISMPGIWG
ILGMNz][FONFJNFG[JGMGQLFMNEGKEFLF]JTFLbGF\NFXKGMOGaMUGQFGOXFN[W[NMPPUGMRLFFTG]XIJG[JGVL[K[JR_iF[KEFLGKEFGMNNFXKMJNFGIWG
MPPGILGMJUGXMLKGIWGKEFGVILkGNISFLFTGQUGKEFGHIJKLMNK{GJILGMJUGXMUaFJKGKEFLFWILF{GJILGMJUGILTFLGILGMXXP[NMK[IJGWILG
XMUaFJKG[OO]FTG]JTFLGKEFGHIJKLMNKGILGIKEFLV[OFG[OO]FTGQUGKEFGtVJFLbGdLNE[KFNKbGHIJOKL]NK[IJGyMJMRFLbGILGMJUGQIMLTG
aFaQFLbGIWW[NFLbGMRFJKGILGFaXPIUFFGIWGKEFGtVJFL{GJILGMJUGXFLa[OO[IJGILGT[LFNK[IJGKIGNIJK[J]FGV[KEGKEFGXFLWILaMJNFGIWG
KEFGHIJKLMNKGQFWILFGILGMWKFLG[KOGOXFN[W[FTGNIaXPFK[IJGTMKF{GJILGMJUGXFLWILaMJNFGQUGKEFGtVJFLGIWGMJUGIWGKEFGHIJKLMNKIL̂OG
T]K[FOGILGIQP[RMK[IJO{GJILGMJUGM[TGPFJKGKIGKEFGHIJKLMNKILGQUGKEFGtVJFLG[JG[KOGXFLWILaMJNFGIWGO]NEGT]K[FOGILGIQP[RMK[IJO{G
JILGMJUGTFPMUGILGIa[OO[IJGQUGKEFGtVJFLGKIGF\FLN[OFGMJUGL[REKGILGLFaFTUGMNNL][JRGKIG[KG]JTFLGKEFGKFLaOGIWGKEFGHIJKLMNKG
ILGF\[OK[JRGMKGPMVGILG[JGFz][KUGILGQUGOKMK]KFGILGIKEFLV[OF{GJILGMJUGIKEFLGKE[JRGTIJFGILGIa[KKFTGKIGQFGTIJFGQUGKEFGtVJFLbG
[KOGNIaa[OO[IJFLObGIWW[NFLObGMRFJKOGILGFaXPIUFFO{GOEMPPGQFGTFFaFTGKIGQFGMGLFPFMOFGKIGKEFGHIJKLMNKILGILG[KOGO]LFK[FOGWLIaG
MJUGIQP[RMK[IJObGP[MQ[P[K[FOGILG]JTFLKMk[JROG[JGNIJJFNK[IJGV[KEGKEFGHIJKLMNKGILGKEFGXFLWILaMJNFGQIJTGILGMGVM[SFLGIWGMJUG
XLIS[O[IJGIWGKEFGHIJKLMNKGILGIWGMJUGL[REKOGILGLFaFT[FOGKIGVE[NEGKEFGtVJFLGaMUGQFGFJK[KPFTGQFNM]OFGIWGMJUGQLFMNEG
KEFLFIWbGF\NFXK[JRGIJPUGMGVL[KKFJG[JOKL]aFJKGF\XLFOOPUGXLIS[T[JRGWILGO]NEGLFPFMOFGILGVM[SFL_GiIGNMJNFPPMK[IJbG
LFON[OO[IJGILGMJJ]PaFJKGEFLFIWbG[JGVEIPFGILGMOGKIGMJUGXMLKGIWGKEFGHIJKLMNKbGQFNM]OFGIWGMJUGQLFMNEGEFLFIWbGOEMPPGQFG
TFFaFTGMGVM[SFLGIWGMJUGaIJFUGTMaMRFOGKIGVE[NEGKEFGtVJFLGaMUGQFGFJK[KPFTGQFNM]OFGIWGO]NEGQLFMNE_GiIGVM[SFLGQUGKEFG
tVJFLGIWGMJUGQLFMNEGIWGKEFGHIJKLMNKGOEMPPGQFGTFFaFTGKIGQFGMGVM[SFLGIWGMJUGIKEFLGILGMJUGO]QOFz]FJKGQLFMNE_

nopqrqrqGDEFGL[REKOGOKMKFTG[JGKEFOFG|FJFLMPGHIJT[K[IJOGMJTGKEFGHIJKLMNKG}IN]aFJKOGMLFGN]a]PMK[SFGMJTGJIKG[JG
P[a[KMK[IJGIWGMJUGL[REKOGIWGKEFGtVJFLGMKGPMVGILG[JGFz][KU_

nopqrqr~GDEFGtVJFLGOEMPPGJIKGQFGLFOXIJO[QPFGWILGTMaMRFOGILGWILGPIOOGIWGMJK[N[XMKFTGXLIW[KOGIJGlILkGJIKGXFLWILaFTGIJG
MNNI]JKGIWGMJUGKFLa[JMK[IJGIWGKEFGHIJKLMNKILGQUGKEFGtVJFLGILGQUGS[LK]FGIWGKEFGtVJFL̂OGF\FLN[OFGIWG[KOGL[REKGKIGKMkFGISFLG
KEFGHIJKLMNKIL̂OGlILk_

nopqrqr�GDEFGtVJFLGOEMPPGJIKGQFGP[MQPFGKIGKEFGHIJKLMNKILGWILGX]J[K[SFGTMaMRFOGIJGMNNI]JKGIWG[KOGKFLa[JMK[IJGIWGKEFG
HIJKLMNKILGILGMJUGIKEFLGMPPFRFTGQLFMNEGIWGKEFGdRLFFaFJKGMJTGKEFGHIJKLMNKILGEFLFQUGF\XLFOOPUGVM[SFOG[KOGL[REKGKIGNPM[aG
O]NEGTMaMRFOGMRM[JOKGKEFGtVJFL_

nopqrqr�GDEFGHIJKLMNKILGEFLFQUGF\XLFOOPUGVM[SFOGMJUGL[REKOG[KGaMUGEMSFG[JGPMVGILG[JGFz][KUGKIGPIOKGQIJT[JRGNMXMN[KUGMOG
MGLFO]PKGIWGMJUGIWGKEFGMNK[IJOGIWGKEFGtVJFLbGKEFGdLNE[KFNKGILGKEFGHIJOKL]NK[IJGyMJMRFLGKMkFJG[JGNIJJFNK[IJGV[KEGKEFG
HIJKLMNKIL̂OGlILkGIJGKEFGYLIZFNK_

nopqrqr�GDEFGHIJKLMNKILGMRLFFOGKEMKG[KGVM[SFOGKEFGTFWFJOFGIWGXL[S[KUGIWGNIJKLMNKGMOGQFKVFFJG[KOFPWGMJTGFMNEGIKEFLGYL[aFG
HIJKLMNKIL_G̀JGKEFGFSFJKGKEMKGMJGMNKGILGIa[OO[IJGQUGMGYL[aFGHIJKLMNKILGILG[KOGe]QNIJKLMNKILOGIWGMJUGK[FLGNM]OFOG[aXMNKbG
TMaMRFGILGPIOOG[JGMJUGWILaGKIGKEFGHIJKLMNKILbGKEFJGKEFGYL[aFGHIJKLMNKILGLFOXIJO[QPFG[JGVEIPFGILG[JGXMLKGWILGO]NEG
[aXMNKbGTMaMRFGILGPIOOGMRLFFOG[KG[OGT[LFNKPUGLFOXIJO[QPFGMJTGP[MQPFGKIGKEFGHIJKLMNKIL_GDEFGHIJKLMNKILGMNkJIVPFTRFOGMJTG
MRLFFOGKEMKGKE[OGVM[SFLGIWGKEFGTFWFJOFGILGXL[S[KUGIWGNIJKLMNKGXFLa[KOGMJTGLFz][LFOG[KGKIGNIaaFJNFGMJGMNK[IJGILGO][KG
T[LFNKPUGMRM[JOKGKEFGLFOXIJO[QPFGYL[aFGHIJKLMNKIL_GDEFGtVJFLbGdLNE[KFNKGMJTGKEFGHIJOKL]NK[IJGyMJMRFLGOEMPPGJIKGQFG
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DEFGHIJKGLKJMNOKJMHGPKQOIKRLSGFENGLFKTEHUIJKESVKFIWHSXMHJOIJKESYKFHZOGKESVKNWEH[KEJKEZEHSJGKGOIK\TSIF]KGLKGOIKÎGISGK
JMNOKNWEH[KHJKNEMJIV]KLFKNLSGFH_MGIVKGL]K_YKEK̀FH[IKRLSGFENGLFKLFKHGJKaM_NLSGFENGLFJKLbKESYKGHIFP
cdefghi

jgiklmliKQIJGJ]KHSJDINGHLSJ]KHSJDINGHLSJKESVKEDDFLUEWJKLbKDLFGHLSJKLbKGOIKnLFoKJOEWWK_IK[EVIKEJKFIXMHFIVK_YKGOIK
RLSGFENGKpLNM[ISGJKESVK_YKEDDWHNE_WIKWETJ]KJGEGMGIJ]KLFVHSESNIJ]KNLVIJ]KFMWIJ]KFMWIJKESVKFIZMWEGHLSJKLFKWETbMWKLFVIFJK
LbKDM_WHNKEMGOLFHGHIJPKQIJGJ]KHSJDINGHLSJKESVKEDDFLUEWJKLbKDLFGHLSJKLbKGOIKRLSGFENGLFqJKnLFoKFIXMHFIVK_YKGOIKpFETHSZJK
LFKaDINHbHNEGHLSJKJOEWWK_IK[EVIKEGKESKEDDFLDFHEGIKGH[IPKrSWIJJKLGOIFTHJIKDFLUHVIV]KGOIKRLSGFENGLFKJOEWWK[EoIK
EFFESZI[ISGJKEFFESZIKbLFKJMNOKGIJGJ]KHSJDINGHLSJ]KHSJDINGHLSJKESVKEDDFLUEWJKTHGOKESKHSVIDISVISGKGIJGHSZKWE_LFEGLFYKLFK
ISGHGYKENNIDGE_WIKGLKGOIK\TSIF]KLFKTHGOKGOIKEDDFLDFHEGIKDM_WHNKEMGOLFHGY]KESVKJOEWWK_IEFKEWWKFIWEGIVKNLJGJKLbKGIJGJ]K
HSJDINGHLSJ]KHSJDINGHLSJKESVKEDDFLUEWJPKQOIKRLSGFENGLFKJOEWWKZHUIKGOIKRLSJGFMNGHLSKsESEZIFKESVKtFNOHGINGKGH[IWYK
SLGHNIKLbKTOISKESVKTOIFIKGIJGJKESVKHSJDINGHLSJKEFIKGLK_IK[EVIKJLKGOEGKGOIKRLSJGFMNGHLSKsESEZIFKESVKtFNOHGINGK[EYK_IK
DFIJISGKbLFKJMNOKDFLNIVMFIJPKQOIK\TSIFKJOEWWK_IEFKNLJGJKLbKGIJGJ]KHSJDINGHLSJ]KuvwKGIJGJ]KHSJDINGHLSJKLFKEDDFLUEWJKGOEGKVLK
SLGK_INL[IKFIXMHFI[ISGJKMSGHWKEbGIFK_HVJKEFIKFINIHUIVKLFKSIZLGHEGHLSJKNLSNWMVIVPKQOIK\TSIFKJOEWWKVHFINGWYKEFFESZIKESVK
DEYKbLFKGIJGJ]KHSJDINGHLSJ]KNLSNWMVIV]KESVKuxwKGIJGJ]KHSJDINGHLSJKLFKEDDFLUEWJKTOIFIK_MHWVHSZKNLVIJKLFKEDDWHNE_WIKWETJKLFK
FIZMWEGHLSJKJLKFIXMHFIPDFLOH_HGKGOIK\TSIFKbFL[KVIWIZEGHSZKGOIHFKNLJGKGLKGOIKRLSGFENGLFP

jgiklmlyKzbKGOIKRLSJGFMNGHLSKsESEZIF]KtFNOHGING]K\TSIF]K\TSIFKLFKDM_WHNKEMGOLFHGHIJKOEUHSZK{MFHJVHNGHLSKVIGIF[HSIK
GOEGKDLFGHLSJKLbKGOIKnLFoKFIXMHFIKEVVHGHLSEWKGIJGHSZ]KHSJDINGHLS]KHSJDINGHLSKLFKEDDFLUEWKSLGKHSNWMVIVKMSVIFKaINGHLSK
v|P}Pv]KGOIKRLSJGFMNGHLSKsESEZIFKESVKtFNOHGINGKTHWW]KLFKtFNOHGINGKJOEWW]KMDLSKTFHGGISKEMGOLFH~EGHLSKbFL[KGOIK\TSIF]K
HSJGFMNGKGOIKRLSGFENGLFKGLK[EoIKEFFESZI[ISGJKEFFESZIKbLFKJMNOKEVVHGHLSEWKGIJGHSZ]KHSJDINGHLS]KLFKEDDFLUEW]KHSJDINGHLSKLFK
EDDFLUEWK_YKESKISGHGYKENNIDGE_WIKGLKGOIK\TSIF]KESVKGOIKRLSGFENGLFKJOEWWKZHUIKGH[IWYKSLGHNIKGLKGOIKRLSJGFMNGHLSKsESEZIFK
ESVKtFNOHGINGKLbKTOISKESVKTOIFIKGIJGJKESVKHSJDINGHLSJKEFIKGLK_IK[EVIKJLKGOEGKGOIKRLSJGFMNGHLSKsESEZIFKESVKtFNOHGINGK
[EYK_IKDFIJISGKbLFKJMNOKDFLNIVMFIJPKaMNOKNLJGJ]KÎNIDGKEJKDFLUHVIVKHSKaINGHLSKv|P}P|]KJOEWWK_IKEGKGOIK\TSIFqJKÎDISJIP

jgiklmlkKzbKJMNOKDFLNIVMFIJKbLFKGIJGHSZ]KHSJDINGHLS]KHSJDINGHLSKLFKEDDFLUEWKMSVIFKaINGHLSJKv|P}PvKESVKv|P}PxKFIUIEWK
bEHWMFIKLbKGOIKDLFGHLSJKLbKGOIKnLFoKGLKNL[DWYKTHGOKFIXMHFI[ISGJKIJGE_WHJOIVK_YKGOIKRLSGFENGKpLNM[ISGJ]KEWWKNLJGJK[EVIK
SINIJJEFYK_YKJMNOKbEHWMFI]KbEHWMFIKHSNWMVHSZKGOLJIKLbKFIDIEGIVKDFLNIVMFIJKESVKNL[DISJEGHLSKbLFKGOIKRLSJGFMNGHLSK
sESEZIFqJKESVKtFNOHGINGqJKJIFUHNIJKESVKÎDISJIJ]KJOEWWK_IKEGKGOIKRLSGFENGLFqJKÎDISJIPÎDISJIJKJOEWWK_IKEGKGOIK
RLSGFENGLFqJKÎDISJI]KHSNWMVHSZKGOIKNLJGKLbKFIGIJGHSZKbLFKUIFHbHNEGHLSKLbKNL[DWHESNIKHbKSINIJJEFYKMSGHWKGOIKtFNOHGINGK
NIFGHbHIJKGOEGKGOIKnLFoKHSKXMIJGHLSKVLIJKNL[DWYKTHGOKGOIKFIXMHFI[ISGJKLbKGOIKRLSGFENGKpLNM[ISGJ]KESVKSLSIKLbKJMNOK
NLJGJKJOEWWK_IKHSNWMVIVKHSKNL[DMGHSZKGOIKRLSGFENGKaM[P

jgiklmlmK�IXMHFIVKNIFGHbHNEGIJKLbKGIJGHSZ]KHSJDINGHLS]KHSJDINGHLSKLFKEDDFLUEWKJOEWW]KMSWIJJKLGOIFTHJIKFIXMHFIVK_YKGOIK
RLSGFENGKpLNM[ISGJ]K_IKJINMFIVK_YKGOIKRLSGFENGLFKESVKDFL[DGWYKVIWHUIFIVKGLKGOIKRLSJGFMNGHLSKsESEZIFKbLFKGFESJ[HGGEWK
GLKGOIKtFNOHGINGP
cdefghy

jgiklmlhKtSYK[EGIFHEWKGLK_IKbMFSHJOIVKJOEWWK_IKJM_{INGKGLKHSJDINGHLSJKESVKGIJGJKHSKGOIKJOLDKESVKbHIWVK_YKGOIKtFNOHGINGPK
aOLDKHSJDINGHLSKJOEWWKSLGKFIWHIUIKGOIKRLSGFENGLFKLbKGOIKFIJDLSJH_HWHGYKGLKbMFSHJOKJEGHJbENGLFYK[EGIFHEWJKESVKGOIKFHZOGKHJK
FIJIFUIVKGLKFI{INGKESYK[EGIFHEWKEGKESYKGH[IK_IbLFIKbHSEWKENNIDGESNIKLbKGOIKnLFo]KTOISKHSKGOIKLDHSHLSKLbKGOIKtFNOHGINGK
GOIK[EGIFHEWJKESV�LFKTLFo[ESJOHDKVLKSLGKNLSbLF[KGLKGOIKaDINHbHNEGHLSKFIXMHFI[ISGJP

ÈY[ISGJKVMIKESVKMSDEHVKMSVIFKGOIKRLSGFENGKpLNM[ISGJKJOEWWK_IEFKHSGIFIJGKbFL[KGOIKVEGIKDEY[ISGKHJKVMIKEGKGOIKFEGIKGOIK
DEFGHIJKEZFIIKMDLSKHSKTFHGHSZKLF]KHSKGOIKE_JISNIKGOIFILb]KEGKGOIKWIZEWKFEGIKDFIUEHWHSZKbFL[KGH[IKGLKGH[IKEGKGOIKDWENIKTOIFIK
GOIK̀FL{INGKHJKWLNEGIVPWIZEWKFEGIKEJKFIXMHFIVKHSK�ISIFEWKsMSHNHDEWK�ETKaINGHLSKv���_P

jgikl�g����g������g��g������
jgikl�li��LKENGHLSKLFKDFLNIIVHSZKJOEWWKWHIKLFK_IK[EHSGEHSIVK_YKGOIKRLSGFENGLF]KSLFKESYLSIKNWEH[HSZKMSVIFKLFKGOFLMZOK
GOIKRLSGFENGLF]KEZEHSJGKGOIK\TSIFKMDLSKESYKNWEH[KEFHJHSZKLMGKLbKLFK_EJIVKLSKGOIKtZFII[ISGKLFKGOIKRLSGFENGKpLNM[ISGJK
LFK_YKFIEJLSKLbKESYKENGKLFKL[HJJHLSKLFKFIXMHFI[ISGJKFIWEGHSZKGLKGOIKZHUHSZKLbKSLGHNIJKESVKHSbLF[EGHLS]KMSWIJJKJMNOK
ENGHLSKLFKDFLNIIVHSZKJOEWWK_IKNL[[ISNIVKTHGOHSKLSIKuvwKYIEFKEbGIFKJM_[HJJHLSKGLKGOIK\TSIFKLbKGOIKbHSEWKtDDWHNEGHLSK
bLFK̀EY[ISGPKtJKGLKEKNWEH[K_EJIVKMDLSK[LSIYKFIXMHFIVKGLK_IKFIGEHSIVKbLFKESYKDIFHLVKEbGIFKGOIKVEGIKLbKGOIKbHSEWK
tDDWHNEGHLSKbLFK̀EY[ISG]KJMNOKENGHLSK[MJGK_IKNL[[ISNIVKTHGOHSKJĤKu�wK[LSGOJKEbGIFKJMNOK[LSIYK_INL[IJKVMIKESVK
DEYE_WIKMSVIFKGOIKGIF[JKLbKGOIKRLSGFENGPK�LGTHGOJGESVHSZ]KHbKGOIKRLSGFENGKHJKGIF[HSEGIVK_YKGOIK\TSIF]KJMNOKENGHLSK_YK
GOIKRLSGFENGLFK[MJGK_IKNL[[ISNIVKTHGOHSKJĤKu�wK[LSGOJKEbGIFKGOIKVEGIKLbKJMNOKGIF[HSEGHLSPKQOIKRLSGFENGLFqJK
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BC

DEEFGHDIEFJKLJLMIDNJGDOPFIHJQRDNNJEKIQHMHSHFJDJTFNFDQFJKLJDNNJENDMPQJDUDMIQHJHRFJVWIFTXJYRMQJGTKZMQMKIJQRDNNJIKHJTFNMFZFJ
HRFJ[KIHTDEHKTJKLJHRFJK\NMUDHMKIJHKJEKPGNOJWMHRJHRFJGTKZMQMKIQJKLJHRFJNDWJTFNDHMIUJHKJIKHMEFQJKLJENDMPX

]̂_̀abacJdEHQJKTJLDMNSTFQJHKJDEHJKEESTTMIUJeSTMIUJHRFJEKIQHTSEHMKIJKLJHRFJfTKgFEHJKTJLKNNKWMIUJHRFJMQQSDIEFJKLJHRFJLMIDNJ
EFTHMLMEDHFJLKTJGDOPFIHhJWRMERJUMZFJTMQFJHKJDJEDSQFJKLJDEHMKIJQRDNNJ\FJeFFPFeJHKJRDZFJDEETSFeJMIJDIOJDIeJDNNJFZFIHQJIKHJ
NDHFTJHRDIJHRFJeDHFJKLJDIOJDEHJKTJLDMNSTFJHKJDEHJ\OJHRFJ[KIHTDEHKTJGSTQSDIHJHKJDIOJWDTTDIHOJGTKZMeFeJSIeFTJiFEHMKIJjXkhJ
HRFJeDHFJKLJDIOJEKTTFEHMKIJKLJHRFJlKTmJKTJLDMNSTFJHKJEKTTFEHJHRFJlKTmJ\OJHRFJ[KIHTDEHKTJSIeFTJiFEHMKIJnoXohJKTJHRFJeDHFJ
KLJDEHSDNJEKPPMQQMKIJKLJDIOJKHRFTJDEHJKTJLDMNSTFJHKJGFTLKTPJDIOJeSHOJKTJK\NMUDHMKIJ\OJHRFJ[KIHTDEHKThJWRMERFZFTJKEESTQJ
NDQHX

]̂_̀ap̂qr̂stuv̂wuxyzt̂rt̂{r|}~t��~xyẑ{�u|�z}
YRFJGTKZMQMKIQJKLJHRFJ[KIHTDEHJ�KESPFIHQJQRDNNJIKHJ\FJERDIUFehJDPFIeFehJWDMZFehJKTJKHRFTWMQFJPKeMLMFeJMIJDIOJ
TFQGFEHJF�EFGHJ\OJDJWTMHMIUJQMUIFeJ\OJHRFJVWIFTXJ�KJGFTQKIJMQJDSHRKTM�FeJKIJ\FRDNLJKLJHRFJVWIFTJHKJKTDNNOJERDIUFhJ
DPFIehJWDMZFhJKTJKHRFTWMQFJPKeMLOJHRFJHFTPQJKLJHRFJ[KIHTDEHJ�KESPFIHQJKTJDIOJKLJHRFJ[KIHTDEHKT�QJeSHMFQJKTJ
K\NMUDHMKIQJSIeFTJKTJDTMQMIUJKSHJKLJHRFJ[KIHTDEHJ�KESPFIHQXJdIOJERDIUFhJWDMZFThJDGGTKZDNhJKTJEKIQFIHJUTDIHFeJHKJHRFJ
[KIHTDEHKTJQRDNNJ\FJNMPMHFeJHKJHRFJQGFEMLMEJPDHHFTQJQHDHFeJMIJHRFJWTMHMIUJQMUIFeJ\OJHRFJVWIFThJDIeJQRDNNJIKHJTFNMFZFJHRFJ
[KIHTDEHKTJKLJDIOJKHRFTJKLJHRFJeSHMFQJDIeJK\NMUDHMKIQJSIeFTJHRFJ[KIHTDEHJ�KESPFIHQXJ�KJ�EKIQHTSEHMZF�JERDIUFQJQRDNNJ
\FJDNNKWFeX

]̂_̀a�̂qr~x�z}̂�z�ut�x|�̂�xz|}
YRFJ[KIHTDEHKTJQRDNNJGTKZMeFJHKJHRFJVWIFTJEKGMFQJKLJDNNJIKHMEFQJKLJDIOJHOGFJTFUDTeMIUJNMFIQJTFEFMZFeJLTKPJ
iS\EKIHTDEHKTQhJiS\�QS\EKIHTDEHKTQhJKTJQSGGNMFTQJHKJHRFJ[KIHTDEHKTX

]̂_̀a�̂wu�z}̂�u~z}
YRFJ[KIHTDEHKTJQRDNNhJDIeJEDSQFJMHQJiS\EKIHTDEHKTQJHKhJEKPGNOJWMHRJGTFZDMNMIUJWDUFJTDHFJeFHFTPMIDHMKIQJDQJMQQSFeJ\OJ
HRFJiHDHFJKLJ�FWJ�KTmJ�FGDTHPFIHJKLJ�D\KTJLKTJHRFJNKEDHMKIJDIeJeSTDHMKIJKLJHRMQJfTKgFEHXJ[STTFIHJWDUFJTDHFQJLKTJHRMQJ
fTKgFEHJDTFJMIENSeFeJMIJHRFJfTKgFEHJ�DISDNX

]̂_̀a_�̂�z|ztuv̂�tryx}xr|}
dIOJQGFEMLMEJTF�SMTFPFIHJMIJHRMQJ[KIHTDEHJHRDHJHRFJTFQGKIQM\MNMHMFQJKTJK\NMUDHMKIQJKLJHRFJ[KIHTDEHKTJDNQKJDGGNOJHKJDJ
iS\EKIHTDEHKTJMQJDeeFeJLKTJFPGRDQMQJDIeJMQJDNQKJRFTF\OJeFFPFeJHKJMIENSeFJDJiS\EKIHTDEHKTJKLJDIOJHMFTXJYRFJKPMQQMKIJKLJ
DJTFLFTFIEFJHKJDJiS\EKIHTDEHKTJMIJEKIIFEHMKIJWMHRJDIOJKLJHRFJ[KIHTDEHKT�QJTFQGKIQM\MNMHMFQJKTJK\NMUDHMKIQJQRDNNJIKHJ\FJ
EKIQHTSFeJHKJeMPMIMQRhJD\TKUDHFJKTJNMPMHJDIOJTFQGKIQM\MNMHMFQJKTJK\NMUDHMKIQJKLJDJiS\EKIHTDEHKTJKLJDIOJHMFTJSIeFTJHRFJ
[KIHTDEHJ�KESPFIHQJKTJHRFJDGGNMED\NFJQS\EKIHTDEHX

]̂_̀a__̂wtx~~z|̂qr~x�z
dNNJIKHMEFQJHKJ\FJUMZFIJRFTFSIeFTJQRDNNJ\FJMIJWTMHMIUJDIeJPDOJ\FJUMZFIhJQFTZFehJKTJPDeFJ\OJ�n�JeFGKQMHMIUJHRFJQDPFJMIJ
HRFJ�IMHFeJiHDHFQJPDMNJDeeTFQQFeJHKJHRFJDSHRKTM�FeJTFGTFQFIHDHMZFJ�DQJQGFEMLMFeJ\FNKW�JKLJHRFJGDTHOJHKJ\FJIKHMLMFehJ
GKQHGDMeJDIeJTFUMQHFTFeJKTJEFTHMLMFehJTFDeJTFEFMGHJTF�SFQHFeJKTJ�o�JeFGKQMHMIUJHRFJQDPFJLKTJKZFTIMURHJeFNMZFTOJ�GTFGDMeJ
\OJDIeJ\MNNFeJHKJHRFJGDTHOJUMZMIUJIKHMEF�JWMHRJDJIDHMKIDNNOJTFEKUIM�FeJKZFTIMURHJeFNMZFTOJQFTZMEFJDeeTFQQFeJHKJHRFJ
DSHRKTM�FeJTFGTFQFIHDHMZFJJKLJHRFJGDTHOJ\FMIUJIKHMLMFeJKTJ�j�JeFNMZFTMIUJHRFJQDPFJMIJGFTQKIJHKJHRFJDSHRKTM�FeJ
TFGTFQFIHDHMZFJKLJHRFJGDTHOJ\FMIUJIKHMLMFeJKTJ���JFPDMNQJHKJHRFJDHHFIHMKIJKLJHRFJDSHRKTM�FeJTFGTFQFIHDHMZFJKLJHRFJGDTHOJHKJ
\FJIKHMLMFeJWMHRJHRFJTF�SMTFPFIHJKLJDJFPDMNJEKILMTPDHMKIJIKHMEFQJeFGKQMHFeJMIJHRFJ�IMHFeJiHDHFQJPDMNJQRDNNJ\FJFLLFEHMZFhJ
SINFQQJKHRFTWMQFJQHDHFJMIJHRFJ[KIHTDEHJ�KESPFIHQhJLTKPJDIeJDLHFTJHRFJLKSTHRJeDOJIF�HJLKNNKWMIUJHRFJeDHFJeFGKQMHFeJMIJDJ
�IMHFeJiHDHFQJPDMNJTFEFGHDENFJKTJWRFIJDEHSDNNOJTFEFMZFehJWRMERFZFTJMQJFDTNMFTXJJ�KHMEFQJHTDIQPMHHFeJ\OJKZFTIMURHJ
eFNMZFTOJQRDNNJ\FJFLLFEHMZFJMPPFeMDHFNOXJJ�PDMNJIKHMEFQJQRDNNJ\FJFLLFEHMZFJDQJKLJHRFJHMPFJTFEFMZFehJDQJQRKWIJKIJDJGTMIHFeJ
FPDMNJEKILMTPDHMKIX
����̂p̀

]̂_�a_a_JYRFJ[KIHTDEHKTJPDOJHFTPMIDHFJHRFJ[KIHTDEHJMLJHRFJlKTmJMQJQHKGGFeJLKTJDJGFTMKeJKLJj�J��JEKIQFESHMZFJeDOQJ
HRTKSURJIKJDEHJKTJLDSNHJKLJHRFJ[KIHTDEHKThJDJiS\EKIHTDEHKThJDJiS\�QS\EKIHTDEHKThJHRFMTJDUFIHQJKTJFPGNKOFFQhJKTJDIOJKHRFTJ
GFTQKIQJKTJFIHMHMFQJGFTLKTPMIUJGKTHMKIQJKLJHRFJlKTmhJLKTJDIOJKLJHRFJLKNNKWMIUJTFDQKIQ 

a_ ¡QQSDIEFJKLJDIJKTeFTJKLJDJEKSTHJKTJKHRFTJGS\NMEJDSHRKTMHOJRDZMIUJgSTMQeMEHMKIJHRDHJTF�SMTFQJDNNJlKTmJHKJ\FJ
QHKGGFe¢JKT

ac dIJDEHJKLJUKZFTIPFIHhJQSERJDQJDJeFENDTDHMKIJKLJIDHMKIDNJFPFTUFIEOhJHRDHJTF�SMTFQJDNNJlKTmJHKJ\FJ
QHKGGFe¢JKT
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BC

DE FGHIJKGLMNGLOPQKMRJHMSPQLTIQIUGRLNIKLQPMLHGRMSVSGWLPRLMNGLXRHNSMGHMLNIKLQPMLSKKJGWLILOGRMSVSHIMGLVPRL
YIZ[GQMLIQWLNIKLQPMLQPMSVSGWLMNGLOPQMRIHMPRLPVLMNGLRGIKPQLVPRL\SMNNP]WSQULHGRMSVSHIMSPQLIKL̂RP_SWGWLSQL
G̀HMSPQLabcdLabcLIQWLabedLPRLfGHIJKGLMNGLg\QGRLNIKLQPML[IWGL̂IZ[GQMLPQLILOGRMSVSHIMGLVPRLYIZ[GQML
\SMNSQLMNGLMS[GLKMIMGWLSQLMNGLOPQMRIHMLhPHJ[GQMKiLPR

Dj kNGLg\QGRLNIKLVIS]GWLMPLVJRQSKNLMPLMNGLOPQMRIHMPRLRGIKPQIf]GLG_SWGQHGLIKLRGlJSRGWLfZL̀GHMSPQLmbmbIVMGRL
ncLWIZKL\RSMMGQLQPMSHGLPVLKJHNLVIS]JRGLMPL[IoGL̂IZ[GQML̂RP_SWGWLMNIMLKJHNLVIS]JRGLSKLQPMLWJGLMPLIL
WSK̂JMGWLI[PJQMdLIQWLGpHĜMLMPLMNGLGpMGQMLMNGLg\QGRLSKLGpHJKGWLVRP[LMS[G]ZL[IoSQULI]]LPRL̂IRMLPVLIQZL
ÎZ[GQMLPQLILOGRMSVSHIMGLVPRLYIZ[GQMLIKL̂GRLIQZLPMNGRL̂RP_SKSPQKLPVLMNGLOPQMRIHMLhPHJ[GQMKb

qPM\SMNKMIQWSQULMNGL̂RGHGWSQULPRLIQZMNSQULG]KGLSQLMNGLOPQMRIHMLhPHJ[GQMKdLMNGLOPQMRIHMPRLKNI]]LQPMLHGIKGLPRLWG]IZLMNGL
R̂PURGKKLPVLMNGLrPRoLVPRLIQZLRGIKPQLPMNGRLMNIQLPQGLKGMLVPRMNLSQL̀GHMSPQLabsbndLSMLfGSQULIURGGWLMNIML[PQGMIRZLWI[IUGKL
KNI]]LfGLIQLIWGlJIMGLRG[GWZLVPRLMNGLOPQMRIHMPRLVPRLIQZLfRGIHNLPVLMNSKLXURGG[GQMLPRLMNGLOPQMRIHMLhPHJ[GQMKLfZLMNGL
g\QGRb

tuvjDvDwLkNGLOPQMRIHMPRL[IZLMGR[SQIMGLMNGLOPQMRIHMLSVdLMNRPJUNLQPLIHMLPRLVIJ]MLPVLMNGLOPQMRIHMPRdLIL̀JfHPQMRIHMPRdLIL
J̀fxKJfHPQMRIHMPRdLMNGSRLIUGQMKLPRLG[̂ ]PZGGKdLPRLIQZLPMNGRL̂GRKPQKLPRLGQMSMSGKL̂GRVPR[SQUL̂PRMSPQKLPVLMNGLrPRodL
RĜGIMGWLKJK̂GQKSPQKdLWG]IZKdLPRLSQMGRRĴMSPQKLPVLMNGLGQMSRGLrPRoLfZLMNGLg\QGRLIKLWGKHRSfGWLSQL̀GHMSPQLncbydLHPQKMSMJMGL
SQLMNGLIUURGUIMGL[PRGLMNIQLnzzL̂GRHGQMLPVLMNGLMPMI]LQJ[fGRLPVLWIZKLKHNGWJ]GWLVPRLHP[̂ ]GMSPQdLPRLnmzLWIZKLSQLIQZL
y{exWIZL̂GRSPWdL\NSHNG_GRLSKL]GKKbHP[̂ ]GMSPQb

tuvjDvDEL|VLPQGLPVLMNGLRGIKPQKLWGKHRSfGWLSQL̀GHMSPQLncbnbnLPRLncbnbmLGpSKMKdLMNGLOPQMRIHMPRL[IZdLĴPQLKG_GQLWIZK}LQPMSHGL
MPLMNGLg\QGRdLOPQKMRJHMSPQLTIQIUGRLIQWLXRHNSMGHMdLyzLWIZK}L\RSMMGQLQPMSHGLIQWLP̂ P̂RMJQSMZLMPLHJRGLMPLMNGLg\QGRdL
MGR[SQIMGLMNGLOPQMRIHMLIQWLRGHP_GRLVRP[LMNGLg\QGRL̂IZ[GQMLVPRLrPRoLGpGHJMGWdLIKL\G]]LIKLRGIKPQIf]GLP_GRNGIWLIQWL
R̂PVSMLPQLrPRoLQPMLGpGHJMGWdLIQWLHPKMKLSQHJRRGWLfZLRGIKPQLPVLKJHNLMGR[SQIMSPQbKJHNLrPRoL̂RP̂GR]ZL̂GRVPR[GWLVPRL\NSHNL
SMLNIKLQPMLPMNGR\SKGLfGGQLHP[̂ GQKIMGWdLfJMLSQLQPLG_GQMLKNI]]LMNGLg\QGRLfZL]SIf]GLMPLMNGLOPQMRIHMPRLVPRLIQZL̂RPK̂GHMS_GL
]PKKdLSQH]JWSQUdLfJMLQPML]S[SMGWLMPdLMGR[SQIMSPQLGp̂GQKGKdL]PKKLPVLIQMSHŜIMGWL̂RPVSMKdLS[̂ IHMLWI[IUGKdLJQIfKPRfGWL
P_GRNGIWdLPRLMNGL]SoGbLqPM\SMNKMIQWSQULMNGLVPRGUPSQUdLIQZLKJHNL̂IZ[GQMKLMPLMNGLOPQMRIHMPRLKNI]]LfGL]GKKLIQZLKGMPVVKLMPL
\NSHNLMNGLg\QGRL[IZLfGLGQMSM]GWLIKL̂GRLIQZLPMNGRL̂RP_SKSPQLPVLMNGLOPQMRIHMLhPHJ[GQMKb

tuvjDvDjL|VLMNGLrPRoLSKLKMP̂ ĜWLVPRLIL̂GRSPWLPVL{zLazLHPQKGHJMS_GLWIZKLMNRPJUNLQPLIHMLPRLVIJ]MLPVLMNGLOPQMRIHMPRdLIL
J̀fHPQMRIHMPRdLIL̀JfxKJfHPQMRIHMPRdLOPQMRIHMPRLPRLIL̀JfHPQMRIHMPRLPRLMNGSRLIUGQMKLPRLG[̂ ]PZGGKdLG[̂ ]PZGGKLPRLIQZL
PMNGRL̂GRKPQKL̂GRVPR[SQUL̂PRMSPQKLPVLMNGLrPRoLJQWGRLHPQMRIHML\SMNLMNGLOPQMRIHMPRLfGHIJKGLMNGLg\QGRLNIKLRĜGIMGW]ZL
VIS]GWLMPLVJ]VS]]LMNGLg\QGR}KLPf]SUIMSPQKLJQWGRLMNGLOPQMRIHMLhPHJ[GQMKL\SMNLRGK̂GHMLMPL[IMMGRKLS[̂ PRMIQMLMPLMNGL
R̂PURGKKLPVLMNGLrPRodLMNGLOPQMRIHMPRL[IZdLĴPQLKG_GQLyzLIWWSMSPQI]LWIZK}L\RSMMGQLQPMSHGLMPLMNGLg\QGRdLOPQKMRJHMSPQL
TIQIUGRLIQWLXRHNSMGHMdLIQWLXRHNSMGHML~WJRSQUL\NSHNLMNGLg\QGRLKNI]]LNI_GLMNGLRSUNMLIQWLP̂ P̂RMJQSMZLMPLHJRG�dLMGR[SQIMGL
MNGLOPQMRIHMLIQWLRGHP_GRLVRP[LMNGLg\QGRLIKL̂RP_SWGWLSQL̀GHMSPQLncbnbyb
����u�j

Dv RĜGIMGW]ZLRGVJKGKLPRLVIS]KLMPLKĴ ]̂ZLGQPJUNL̂RP̂GR]ZLKoS]]GWL\PRoGRKLPRL̂RP̂GRL[IMGRSI]Ki[IMGRSI]KLPRL
GlJŜ[GQMLMPLHP[̂ ]GMGLMNGLrPRoLSQLILWS]SUGQMdLGVVSHSGQMdLMS[G]ZdL\PRo[IQ]SoGdLKoS]]VJ]dLIQWLHIRGVJ]L
[IQQGRi

Dw VIS]KLMPL[IoGL̂IZ[GQMLMPL̀JfHPQMRIHMPRKLPRLKĴ ]̂SGRKLPRL̀Ĵ ]̂SGRKLVPRL[IMGRSI]KLPRL]IfPRLSQLIHHPRWIQHGL
\SMNLMNGLRGK̂GHMS_GLIURGG[GQMKLfGM\GGQLMNGLOPQMRIHMPRLIQWLMNGLSMKL̀JfHPQMRIHMPRKLPRL
KĴ ]̂SGRKìĴ ]̂SGRKi

DE RĜGIMGW]ZLWSKRGUIRWKLÎ ]̂SHIf]GL]I\KdLKMIMJMGKdLPRWSQIQHGKdLHPWGKdLRJ]GKLIQWLRGUJ]IMSPQKdLPRL]I\VJ]L
PRWGRKLPVLIL̂Jf]SHLIJMNPRSMZiLPRIJMNPRSMZdLPRLSMKLNGI]MNLIQWLKIVGMZL̂]IQiL

Dj PMNGR\SKGLSKLUJS]MZLPVLKJfKMIQMSI]LfRGIHNLPVLIL̂RP_SKSPQLPVLMNGLOPQMRIHMLhPHJ[GQMKbPRLWGVIJ]MLJQWGRLIL
R̂P_SKSPQLPVLMNGLOPQMRIHMLhPHJ[GQMKi

D� HIQQPMLHP[̂ ]GMGLMNGLrPRoL\SMNSQLMNGLOPQMRIHMLkS[GLPRL\SMNSQLMNGLMS[GLMPL\NSHNLKJHNLHP[̂ ]GMSPQL[IZL
NI_GLfGGQLGpMGQWGWiL̂RP_SWGWdLNP\G_GRdLMNIMLMNGLS[̂ PKKSfS]SMZLPVLMS[G]ZLHP[̂ ]GMSPQLSKdLSQLMNGLg\QGR}KL
P̂SQSPQdLIMMRSfJMIf]GLMPLHPQWSMSPQKL\SMNSQLMNGLOPQMRIHMPR}KLHPQMRP]i

D� fRGIHNGKLIQZL\IRRIQMZL[IWGLfZLMNGLOPQMRIHMPRLJQWGRLPRL̂JRKJIQMLMPLMNGLOPQMRIHMLhPHJ[GQMKi
D� SKLPRLNIKLfGGQLJQQGHGKKIRS]ZLPRLJQRGIKPQIf]ZLPRL\S]]VJ]]ZLWG]IZSQULMNGL̂GRVPR[IQHGLIQWLHP[̂ ]GMSPQLPVL

MNGLrPRodLPRLMNGLI\IRWLPVLQGHGKKIRZLKJfHPQMRIHMKdLPRLMNGL̂]IHSQULPVLQGHGKKIRZL[IMGRSI]LIQWLGlJŜ[GQML
PRWGRKi

D� VIS]KLMPLVJRQSKNLMNGLg\QGRL\SMNLIKKJRIQHGKLKIMSKVIHMPRZLMPLMNGLg\QGRLG_SWGQHSQULMNGLOPQMRIHMPR}KLIfS]SMZL
MPLHP[̂ ]GMGLMNGLrPRoLSQLHP[̂ ]SIQHGL\SMNLI]]LRGlJSRG[GQMKLPVLMNGLOPQMRIHMLhPHJ[GQMKi
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BC

DE FGHIJGJKLMKNFMOGGPKQRLSKLSGKTMFUKMFKGVLFWKQMFUKQSGXKWXPKWJKPRFGOLGPKYZKLSGK[QXGF\K]MXJLFIOLRMXK
^WXW_GFKMFK̀FOSRLGOLa

Dbc HWRdJKWHLGFKOMeeGXOGeGXLKMHKLSGKTMFUKLMKNFMOGGPKOMXLRXIMIJdZKQRLSKLSGKOMXJLFIOLRMXKWXPKOMeNdGLRMXKMHK
LSGKTMFUKHMFKeMFGKLSWXKfgKPWZJ\KGVOGNLKWJKNGFeRLLGPKIXPGFKLSGK]MXLFWOLKhMOIeGXLJa

Dbb HWRdJKMFKXG_dGOLJKLMKOMeNdGLGKLSGKTMFUKQRLSRXKLSGK]MXLFWOLKiReGKMFKRXKWOOMFPWXOGKQRLSKLSGK]MXJLFIOLRMXK
jOSGPIdGaK

Dbk FGHIJGJKMFKHWRdJKLMKOMFFGOLKPGHRORGXLKTMFUKNGFHMFeGPKYZKRLaK
Dbl LSGK]MXLFWOLMFmJKNFM_FGJJKMHKLSGKTMFUKRJKJIOSKLSWLKLSGK[QXGFKFGWJMXWYdZKYGdRGnGJKLSWLKLSGK]MXLFWOLMFK

JSWddKXMLKYGKWYdGKLMKWOSRGnGKjIYJLWXLRWdK]MeNdGLRMXKYZKLSGKjIYJLWXLRWdK]MeNdGLRMXKhWLGKWXPKLSGK
]MXLFWOLMFKSWJKXMLKPGdRnGFGPKWXPKReNdGeGXLGPKWKFGOMnGFZKNdWXKFGoIRFGPKIXPGFKLSGK]MXLFWOLKMFKSWJKXMLK
FGOMnGFGPKLSGKJOSGPIdGKJIHHRORGXLKLMKeGGLKLSGKFGJNGOLRnGK]MXLFWOLKiReGKFGoIRFGeGXLJKWJKFGoIRFGPKYZK
QFRLLGXKXMLROGKLMKLSGK]MXLFWOLMFKYZKLSGK[QXGFaKMF

Dbp PRJFG_WFPJKLSGKRXJLFIOLRMXJKMHKLSGK]MXJLFIOLRMXK̂WXW_GF\K̀FOSRLGOLKMFK[QXGFKqQSGXKJIOSKRXJLFIOLRMXJK
WFGKYWJGPKMXKLSGKFGoIRFGeGXLJKMHKLSGK]MXLFWOLKhMOIeGXLJrs

tubpDkDkKTSGXKWXZKMHKLSGKFGWJMXJKPGJOFRYGPKRXKjGOLRMXKfvswsfKGVRJL\KWHLGFKOMXJIdLWLRMXKQRLSKLSGK]MXJLFIOLRMXK̂WXW_GF\K
WXPKINMXKOGFLRHROWLRMXKYZKLSGK̀FOSRLGOLKLSWLKJIHHRORGXLKOWIJGKGVRJLJKLMKxIJLRHZKJIOSKWOLRMX\KLSGK[QXGFKeWZ\KWYMnGKFGWJMXJK
GVRJL\KLSGK[QXGFKeWZKQRLSMILKNFGxIPROGKLMKWXZKMLSGFKFR_SLJKMFKFGeGPRGJKMHKLSGK[QXGFKWXPKWHLGFK_RnRX_KLSGK]MXLFWOLMFK
WXPKLSGK]MXLFWOLMFmJKJIFGLZ\KRHKWXZ\KJGnGXKqyrKPWZJmKQFRLLGXKXMLROG\KLGFeRXWLGKGeNdMZeGXLKMHKLSGK]MXLFWOLMFKWLKLSGK
GVNRFWLRMXKMHKJIOSKJGnGXKqyrKPWZKNGFRMP\KWXPKeWZ\KJIYxGOLKLMKWXZKNFRMFKFR_SLJKMHKLSGKJIFGLZz

{

Dl |RXRJSKLSGKTMFUKYZKQSWLGnGFKFGWJMXWYdGKeGLSMPKLSGK[QXGFKeWZKPGGeKGVNGPRGXLsKGVNGPRGXLKILRdR}RX_K
HMFKJIOSKNIFNMJGKJIOSKMHKLSGK]MXLFWOLMFmJKNdWXL\KeWLGFRWdJ\KGoIRNeGXL\KLMMdJKWXPKJINNdRGJKFGeWRXRX_KMXK
LSGKJRLG\KWXPKWdJMKJIOSKJIYOMXLFWOLMFJKWJKRLKeWZKPGGeKWPnRJWYdG\KMFKRHKeWZKOWddKINMXKLSGK]MXLFWOLMFmJK
JIFGLZKWLKRLJKMQXKGVNGXJGKLMKPMKJMsK~NMXKQFRLLGXKFGoIGJLKMHKLSGK]MXLFWOLMF\KLSGK[QXGFKJSWddKHIFXRJSKLMK
LSGK]MXLFWOLMFKWKPGLWRdGPKWOOMIXLRX_KMHKLSGKOMJLJKRXOIFFGPKYZKLSGK[QXGFKRXKHRXRJSRX_KLSGKTMFUsKjIOSK
WOOMIXLRX_KJSWddKYGKHRXWd\KYRXPRX_KWXPKOMXOdIJRnGKINMXKLSGK]MXLFWOLMF\KRLJKJIFGLZ\KWXPKWXZKNGFJMXK
OdWReRX_KIXPGFKMFKLSFMI_SKLSGK]MXLFWOLMF\KWJKLMKLSGKWeMIXLKLSGFGMHs

����u��

tubpDkDpDbKiSGKOMJLJKMHKHRXRJSRX_KLSGKTMFUKWdJMKRXOdIPG\KQRLSMILKdReRLWLRMX\KWddKFGWJMXWYdGKWLLMFXGZJmKHGGJKRXOIFFGPKRXK
FGJNMXPRX_KLMKLSGKPGHWIdLKWXPKGXHMFORX_KLSGK[QXGFmJKFR_SLJKIXPGFKLSGK]MXLFWOLKhMOIeGXLJKqRXOdIPRX_KOMJLJKWXPKHGGJK
RXOIFFGPKRXKPRJNILGKFGJMdILRMXKNFMOGGPRX_Jr\KWPPRLRMXWdKLRLdGKOMJLJ\KRXJIFWXOG\KWPPRLRMXWdKRXLGFGJLKYGOWIJGKMHKWXZKPGdWZKRXK
OMeNdGLRX_KLSGKTMFU\KdMJJKMHKjLWLGK�IRdPRX_K̀RP\KWXPKWddKMLSGFKPRFGOLKWXPKOMXJGoIGXLRWdKPWeW_GJKRXOIFFGPKYZKLSGK
[QXGFKYZKFGWJMXKMHKLSGKLGFeRXWLRMXKMHKLSGK]MXLFWOLMFKWJKJLWLGPKSGFGRXs

tbpDkDpDk��LKRJKFGOM_XR}GPKLSWLzKqfrKRHKWXKMFPGFKHMFKFGdRGHKRJKGXLGFGPKMXKYGSWdHKMHK]MXLFWOLMFKNIFJIWXLKLMKiRLdGKffKMHKLSG
~XRLGPKjLWLGJK]MPG\KqwrKRHKWXZKMLSGFKJReRdWFKMFPGFKRJKGXLGFGPKIXPGFKWXZKMLSGFKPGYLMFKFGdRGHKdWQJ\Kq�rKRHK]MXLFWOLMF
eWUGJKWK_GXGFWdKWJJR_XeGXLKHMFKLSGKYGXGHRLKMHKRLJKOFGPRLMFJ\KqvrKRHKWKFGOGRnGFKRJKWNNMRXLGPKHMFKLSGKYGXGHRLKMHKRLJ
OFGPRLMFJ\KMFKq�rKRHKWKFGOGRnGFKRJKWNNMRXLGPKMXKWOOMIXLKMHKRLJKRXJMdnGXOZ\KWXZKJIOSKGnGXLKOMIdPKReNWRFKMFKHFIJLFWLG
]MXLFWOLMFmJKNGFHMFeWXOGKMHKLSGK]MXLFWOLsK̀OOMFPRX_dZ\KRLKRJKW_FGGPKLSWLKINMXKLSGKMOOIFFGXOGKMHKWXZKJIOSKGnGXL\
[QXGFKJSWddKYGKGXLRLdGPKLMKFGoIGJLKMHK]MXLFWOLMFKMFKRLJKJIOOGJJMFKRXKRXLGFGJLKWPGoIWLGKWJJIFWXOGKMHKHILIFGKNGFHMFeWXOG
RXKWOOMFPWXOGKQRLSKLSGKLGFeJKWXPKOMXPRLRMXJKMHKLSGK]MXLFWOLsK|WRdIFGKLMKOMeNdZKQRLSKJIOSKFGoIGJLKQRLSRXKLGXKqfgr
PWZJKMHKPGdRnGFZKMHKLSGKFGoIGJL\KMFK[QXGFmJKPGLGFeRXWLRMXKLSWLKLSGKWJJIFWXOGJKWFGKXMLKWPGoIWLG\KJSWddKGXLRLdGK[QXGFKLM
LGFeRXWLGKLSGK]MXLFWOLKWXPKLMKLSGKWOOMeNWXZRX_KFR_SLJKJGLKHMFLSKRXKjIYNWFW_FWNSJKfvswsfKLSFMI_SKfvswsvKSGFGMHsK�XKWdd
GnGXLJKNGXPRX_KFGOGRNLKMHKWPGoIWLGKWJJIFWXOGKMHKNGFHMFeWXOGKWXPKWOLIWdKNGFHMFeWXOGKRXKWOOMFPWXOGKLSGFGQRLS\
[QXGFKJSWddKYGKGXLRLdGPKLMKNFMOGGPKQRLSKLSGKTMFUKQRLSKRLJKMQXKHMFOGJKMFKQRLSKMLSGFK]MXLFWOLMFJKMXKWKLReGKWXP
eWLGFRWdKMFKMLSGFKWNNFMNFRWLGKYWJRJ\KLSGKOMJLKMHKQSROSKQRddKYGKYWOUKOSWF_GPKW_WRXJLKLSGK]MXLFWOLKjIes

tubpDkD�K�HKLSGK[QXGFKQFMX_HIddZKLGFeRXWLGJKLSGK]MXLFWOLKHMFKOWIJG\KLSGKFR_SLJ\KFGeGPRGJKWXPKMYdR_WLRMXJKMHKLSGKNWFLRGJK
QRddKYGKLSGKJWeGKWJKRHKLSGK[QXGFKSWPKLGFeRXWLGPKLSGK]MXLFWOLKHMFKOMXnGXRGXOGKIXPGFKjGOLRMXKfvsvs

tubpDkD�u�XKLSGKGnGXLKLSWLKLSGK]MXLFWOLMF\KMFKLSGK]MXLFWOLMFmJKJIFGLZ\KOSWddGX_GJKLSGK[QXGFmJKLGFeRXWLRMXKMHKLSGK
]MXLFWOLKHMFKOWIJG\KWXPKLSGK[QXGFKNFGnWRdJKRXKdRLR_WLRMXKRXKOMXXGOLRMXKQRLSKJIOSKOSWddGX_G\KQSGLSGFKRXRLRWLGPKYZKLSGK
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CDEFGHIGHJKHLMFHNIELGOPLIGHIGHLMFHNIELGOPLIGQRHRSGFLKTHLMFHCDEFGHRMOUUHJFHFELVLUFWHLIHVLRHPIRLRTHVEPUSWVEXHGFORIEOJUFH
OLLIGEFKQRHYFFRTHVEPSGGFWHORHOHGFRSULHIYHRSPMHUVLVXOLVIETHORHZOGLHIYHOEKH[SWX\FELHOXOVERLHLMFHNIELGOPLIGHIGHLMFH
NIELGOPLIGQRHRSGFLK]ĤSPMHPIRLRTHVEPUSWVEXHGFORIEOJUFHOLLIGEFKQRHYFFRTHRMOUUHJFHWFF\FWHOHPIRLHIYHYVEVRMVEXHLMFH_IG̀]

abcdefecHgMFHCDEFGH\OKTHDVLMISLHPOSRFTHIGWFGHLMFHNIELGOPLIGHVEHDGVLVEXHLIHRSRZFEWTHWFUOKHIGHVELFGGSZLHLMFH_IG̀THVEH
DMIUFHIGHVEHZOGLHYIGHRSPMHZFGVIWHIYHLV\FHORHLMFHCDEFGH\OKHWFLFG\VEF]HgMFHCDEFGHRMOUUHVEPSGHEIHUVOJVUVLKHJKHGFORIEHIYH
RSPMHRSRZFERVIETHWFUOKTHIGHVELFGGSZLVIEHFhPFZLHLMOLHLMFHNIELGOPLIGH\OKHGFiSFRLHOEHFhLFERVIEHIYHVLRHLV\FHLIHPI\ZUFLFHVLRH
_IG̀HVEHOPPIGWOEPFHDVLMHjGLVPUFHkHMFGFIY]

l

abcdefemHgMFHNIELGOPLĤS\HOEWHLMFHNIELGOPLHgV\FHRMOUUHJFHOW[SRLFWHYIGHVEPGFORFRHVEHLMFHPIRLHOEWHLV\FHPOSRFWHJKH
RSRZFERVIETHWFUOKTHIGHVELFGGSZLVIEHSEWFGĤFPLVIEHno]p]n]HjW[SRL\FELHIYHLMFHNIELGOPLĤS\HRMOUUHVEPUSWFHZGIYVL]HLV\FH
POSRFWHJKHRSRZFERVIETHWFUOKHIGHVELFGGSZLVIEHORHWFRPGVJFWHVEĤFPLVIEHno]p]n]HqIHOW[SRL\FELHRMOUUHJFH\OWFHLIHLMFHFhLFELr

ec LMOLHZFGYIG\OEPFHVRTHDORTHIGHDISUWHMOsFHJFFETHRIHRSRZFEWFWTHWFUOKFWTHIGHVELFGGSZLFWTHDORHIGHDISUWHMOsFH
JFFEHRIHRSRZFEWFWTHWFUOKFWHIGHVELFGGSZLFWHJKHOEILMFGHPOSRFHYIGHDMVPMHLMFHNIELGOPLIGHVRHGFRZIERVJUFtHIG

uvwxbyz

abcdedecHgMFHCDEFGH\OKTHOLHOEKHLV\FTHLFG\VEOLFHLMFHDMIUFHIGHOEKHZIGLVIEHIYHLMFHNIELGOPLHYIGHLMFHCDEFGQRHPIEsFEVFEPFH
OEWHDVLMISLHPOSRF]POSRFHSZIEHEILHUFRRHLMOEHRFsFEH{|}HWOKRQHDGVLLFEHEILVPFHLIHLMFHNIELGOPLIG]HqILDVLMRLOEWVEXHOEKHILMFGH
ZGIsVRVIEHLIHLMFHPIELGOGKHVEHLMFHNIELGOPLTHLMFHCDEFGHGFRFGsFRHLMFHGVXMLHOLHOEKHLV\FHOEWHVEHVLRHOJRIUSLFHWVRPGFLVIEHLIH
LFG\VEOLFHLMFHRFGsVPFRHIYHLMFHNIELGOPLIGHIGHLMFH_IG̀HJKHXVsVEXHDGVLLFEHEILVPFHLIHLMFHNIELGOPLIG]HgMVRHLFG\VEOLVIEHYIGH
PIEsFEVFEPFHIYHLMFHCDEFGHZGIsVRVIEHOUUIDRHOEWHOSLMIGV~FRHLMFHCDEFGHLIHLFG\VEOLFHLMVRHNIELGOPLHOLHOEKHLV\FHOEWHYIGH
OEKHGFORIEHDMOLRIFsFG]HgMVRHGVXMLH\OKHJFHFhFGPVRFWHJKHLMFHCDEFGHVEHVLRHPI\ZUFLFHWVRPGFLVIE]HgFG\VEOLVIEHJKHLMFH
CDEFGHSEWFGHLMVRĤFPLVIEHRMOUUHJFHJKHqILVPFHIYHgFG\VEOLVIEHWFUVsFGFWHLIHLMFHNIELGOPLIGHRZFPVYKVEXHLMFHFhLFELHIYH
LFG\VEOLVIEHOEWHLMFHFYYFPLVsFHWOLF]

abcdedemH�ZIEHGFPFVZLHIYHDGVLLFEHEILVPFHYGI\HLMFHCDEFGHIYHRSPMHLFG\VEOLVIEHYIGHLMFHCDEFGQRHPIEsFEVFEPFTHLMFH
NIELGOPLIGHRMOUUHV\\FWVOLFUKHOEWHVEHOPPIGWOEPFHDVLMHVERLGSPLVIERHYGI\HLMFHCDEFGr

l

em LÒFHOPLVIERHEFPFRROGKTHIGHLMOLHLMFHCDEFGH\OKHWVGFPLTHYIGHLMFHZGILFPLVIEHOEWHZGFRFGsOLVIEHIYHLMFH_IG̀tH
OEW

ef FhPFZLHYIGH_IG̀HWVGFPLFWHLIHJFHZFGYIG\FWHZGVIGHLIHLMFHFYYFPLVsFHWOLFHIYHLFG\VEOLVIEHRLOLFWHVEHLMFHEILVPFTH
LFG\VEOLFHOUUHFhVRLVEXHRSJPIELGOPLRHOEWHZSGPMORFHIGWFGRHOEWHFELFGHVELIHEIHYSGLMFGHRSJPIELGOPLRHOEWH
ZSGPMORFHIGWFGR]IGWFGRtHOEW

ed ZGIPFFWHLIHPI\ZUFLFHLMFHZFGYIG\OEPFHIYHLMFH_IG̀HGFiSVGFWHSEWFGHZIGLVIERHIYHLMFHNIELGOPLHEILH
LFG\VEOLFWTHVYHOEK]

abcdedefH�EHPORFHIYHRSPMHLFG\VEOLVIEHYIGHLMFHCDEFGQRHPIEsFEVFEPFTHLMFHCDEFGHRMOUUHZOKHLMFHNIELGOPLIGHYIGH_IG̀H
ZGIZFGUKHFhFPSLFWtHPIRLRHVEPSGGFWHJKHGFORIEHIYHLMFHLFG\VEOLVIETHVEPUSWVEXHPIRLRHOLLGVJSLOJUFHLIHLFG\VEOLVIEHIYH
ŜJPIELGOPLRtHOEWHLMFHLFG\VEOLVIEHYFFTHVYHOEKTHRFLHYIGLMHVEHLMFHjXGFF\FEL]�ZIEHGFPFVZLHIYHDGVLLFEHEILVPFHIYHLMFHCDEFGQRH
FhFGPVRFHIYHRSPMHLFG\VEOLVIETHLMFHNIELGOPLIGHRMOUUTHORHLMFHNIELGOPLIGQRHRIUFHOEWHFhPUSRVsFHGF\FWKTHJFHZOVWHYIGHLMFH_IG̀H
ZGIZFGUKHFhFPSLFWHVEHOPPIGWOEPFHDVLMHLMFHNIELGOPLH�IPS\FELRHZGVIGHLIHLMFHFYYFPLVsFHWOLFHIYHLFG\VEOLVIEHOEWHYIGHVLF\RH
ZGIZFGUKHYOJGVPOLFWHIYY�RVLFTHWFUVsFGFWHOEWHRLIGFWHVEHOPPIGWOEPFHDVLMHLMFHCDEFGQRHVERLGSPLVIERHIGHLMFHNIELGOPLH
�IPS\FELRHJFYIGFHRSPMHFYYFPLVsFHWOLF]HgMFHNIELGOPLIGQRHFELVLUF\FELHLIHZOK\FELHYIGHOUUHRSPMHDIG̀HRMOUUHJFHZGFWVPOLFWH
IEHVLRHZFGYIG\OEPFHIYHRSPMHDIG̀HVEHOPPIGWOEPFHDVLMHLMFHNIELGOPLH�IPS\FELRHORHPFGLVYVFWHJKHLMFHjGPMVLFPLHOEWH
NIERLGSPLVIEH�OEOXFG]HgMFHNIELGOPLIGHRMOUUHJFHFELVLUFWHLIHEIHILMFGHZOK\FELHOEWHDOVsFRHOEKHPUOV\HYIGHWO\OXFRH
VEPUSWVEXTHJSLHEILHUV\VLFWHLITHUIRLHZGIYVLRTHOEKHZGIRZFPLVsFHUIRRTHSEWFGSLVUV~OLVIEHIYHZFGRIEEFUHIGHFiSVZ\FELTHSEOJRIGJFWH
IsFGMFOWTHOEWHOEKHOEWHOUUHVLF\RHIYHPIERFiSFELVOUHUIRRHIGHWO\OXF]HgMFHCDEFGHRMOUUHJFHFELVLUFWHLIHPGFWVLHOXOVERLHOEKH
ZOK\FELHLIHJFH\OWFHLIHLMFHNIELGOPLIGHZSGRSOELHLIHLMVRĤFPLVIEHno]oHLMFHYIUUIDVEXrH{n}HZOK\FELRHZGFsVISRUKH\OWFHLIHLMFH
NIELGOPLIGHYIGHLMFHLFG\VEOLFWHZIGLVIEHIYHLMFH_IG̀tH{�}HPUOV\RHDMVPMHLMFHCDEFGHMORHOXOVERLHLMFHNIELGOPLIGHSEWFGHLMFH
NIELGOPLH�IPS\FELRtHOEWH{p}HLMFHsOUSFHIYHLMFH\OLFGVOURTHRSZZUVFRTHFiSVZ\FELTHIGHILMFGHVLF\RHLMOLHOGFHLIHJFHWVRZIRFWHIYH
JKHLMFHNIELGOPLIGTHLMFHPIRLHIYHDMVPMHVRHVEPUSWFWHVEHLMFHNIELGOPLĤS\]HqILDVLMRLOEWVEXHLMFHYIGFXIVEXTHVEHLMFHFsFELHIYHOH
LFG\VEOLVIEHSEWFGĤFPLVIEHno]o]nHZGVIGHLIHLMFHVRRSOEPFHIYHOHqILVPFHLIH�GIPFFWTHLMFHNIELGOPLIGHRMOUUHEILHJFHFELVLUFWHLIHOEKH
PI\ZFEROLVIEHDMOLRIFsFG]
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D

EFGHIGIGFJKLMNMOMPNIQRQSTUVWQVXQUQYZWU[YQ\]QUXXZ]̂V\[Q_̀Q\[ZQ\aQ̂bZQcU]̂VZXQ̂bZQS\[̂]Ud̂\]QXZZeV[fgQUXQUQWÛ̂Z]Q\aQ]Vfb̂gQ
cÙWZ[̂Q\aQW\[Z̀gQUQdbU[fZQV[Q̂bZQS\[̂]Ud̂QhVWZgQ\]Q\̂bZ]Q]ZTVZaQiV̂bQ]ZXcZd̂Q̂\Q̂bZQ̂Z]WXQ\aQ̂bZQS\[̂]Ud̂jQhbZQ̂Z]WQ
kSTUVWkQUTX\QV[dTlYZXQ\̂bZ]QYVXcl̂ZXQU[YQWÛ̂Z]XQV[QmlZX̂V\[Q_ẐiZZ[Q̂bZQni[Z]QU[YQS\[̂]Ud̂\]QU]VXV[fQ\l̂Q\aQ\]Q
]ZTÛV[fQ̂\Q̂bZQS\[̂]Ud̂jQhbZQ]ZXc\[XV_VTV̂̀Q̂\QXl_X̂U[̂VÛZQSTUVWXQXbUTTQ]ZX̂QiV̂bQ̂bZQcU]̂̀QWUeV[fQ̂bZQSTUVWjQhbVXQ
oZd̂V\[QpqjpjpQY\ZXQ[\̂Q]ZmlV]ZQ̂bZQni[Z]Q̂\QaVTZQUQSTUVWQV[Q\]YZ]Q̂\QVWc\XZQTVmlVYÛZYQYUWUfZXQV[QUdd\]YU[dZQiV̂bQ̂bZQ
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\]Q̂bZQS\[̂]Ud̂\]wXQ]ZXc\[XZQ̂\QUQSbU[fZQn]YZ]Qc]\c\XUTgQ[\]Q[\̂VdZQ\aQUQc\̂Z[̂VUTQ\]Qal̂l]ZQdTUVWQXbUTTQd\[X̂V̂l̂ZQUQ
STUVWj

D

hbZQni[Z]QU[YQS\[̂]Ud̂\]QXbUTTQd\WWZ[dZQUTTQSTUVWXQU[YQdUlXZXQ\aQUd̂V\[QUfUV[X̂Q̂bZQ\̂bZ]QU[YQU]VXV[fQ\l̂Q\aQ\]Q
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JHKLMKMNMKOPQRSTRUOVTRWXOYQZ[X\]T[RO[VOWÔXWT_̀ÔXWT_OabO]cQÔ[R]YWd][ỲOQedQf]OWZO[]cQYgTZQOWUYQQSOTROgYT]TRUO[YOWZO
fY[hTSQSOTROiQd]T[ROjklOWRSOmY]TdXQOnòOjkl̀O]cQÔ[R]YWd][YOZcWXXOfY[dQQSOSTXTUQR]XbOgT]cOfQYV[Y_WRdQO[VO]cQÔ[R]YWd]O
WRSO]cQOpgRQYOZcWXXOd[R]TR\QO][O_WqQOfWb_QR]ZOTROWdd[YSWRdQOgT]cO]cQÔ[R]YWd]Or[d\_QR]Zk[VO\RSTZf\]QSOW_[\R]ZOTRO
Wdd[YSWRdQOgT]cO]cQÔ[R]YWd]Or[d\_QR]ZsOfY[hTSQS̀Oc[gQhQỲO]cW]O]cQÔ[R]YWd][YOZcWXXO\ZQOT]ZOaQZ]OQVV[Y]ZO][OV\YRTZcO
]cQOmYdcT]Qd]OWRSOpgRQỲOWZOQefQST]T[\ZXbOWZOf[ZZTaXQ̀OgT]cOR[]TdQO[VOWRbÔXWT_OTRdX\STRÙOgT]c[\]OXT_T]W]T[R̀O]c[ZQOTRO
d[RRQd]T[ROgT]cOd[RdQWXQSO[YO\RqR[gROd[RST]T[RZ̀O[RdQOZ\dcÔXWT_OTZOYQd[URTtQS̀OWRSOZcWXXOd[[fQYW]QOgT]cO]cQO
mYdcT]Qd]OWRSO]cQOpgRQYOTROWRbOQVV[Y]O][O_T]TUW]QO]cQOWXXQUQSO[YOf[]QR]TWXOSW_WUQZ̀OSQXWbO[YO[]cQYOWShQYZQO
d[RZQu\QRdQZOWYTZTRUO[\]O[VO]cQOd[RST]T[ROgcTdcOTZO]cQOdW\ZQO[VOZ\dcOWÔXWT_kOvcQÔ[RZ]Y\d]T[ROwWRWUQYOgTXXOfYQfWYQO
ĉWRUQOpYSQYZOWRSO]cQOmYdcT]Qd]OgTXXOTZZ\QOWÔQY]TVTdW]QOV[YOPWb_QR]O[YOPY[xQd]ÔQY]TVTdW]QOV[YOPWb_QR]OTROWdd[YSWRdQO
gT]cO]cQOSQdTZT[RZO[VO]cQOyRT]TWXOrQdTZT[ROwWqQYk

JHKLMKMNMzOvcQÔ[R]YWd]Oi\_OWRSÔ[R]YWd]OvT_QOZcWXXOaQOWSx\Z]QSOTROWdd[YSWRdQOgT]cO]cQOyRT]TWXOrQdTZT[ROwWqQY{ZO
SQdTZT[R̀OZ\axQd]O][O]cQOYTUc]O[VOQT]cQYOfWY]bO][OfY[dQQSOTROWdd[YSWRdQOgT]cO]cTZOmY]TdXQOn|kOvcQOmYdcT]Qd]OgTXXOTZZ\QO
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]cW]OTZO]cQOZ\axQd]O[VO]cQÔXWT_kO�[YqkOPYT[YOR[]TdQOTZOR[]OYQu\TYQSOV[YÔXWT_ZOYQXW]TRUO][OWROQ_QYUQRdbOQRSWRUQYTRUOXTVQO
[YOfY[fQY]bOWYTZTRUO\RSQYOiQd]T[ROn�kokn�k�kOvcQÔ[R]YWd][YOWUYQQZO]cW]OWROQefYQZZOd[RST]T[ROfYQdQSQR]O][O]cQO
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MK vcQÔ[R]YWd][YOqRQgO[VO]cQOQeTZ]QRdQO[VOZ\dcOd[RST]T[RZOW]O]cQO]T_QÔ[R]YWd][YO_WSQOWOVTRWXO

d[__T]_QR]O][OpgRQYOTROYQZfQd]O[VÔ[R]YWd]Oi\_OWRSÔ[R]YWd]OvT_QZOabO]cQOZ\a_TZZT[RO[VOWOaTSO[YO
aQd[_TRUOa[\RSO\RSQYOWORQU[]TW]QSOd[R]YWd]sO[YO

Mz vcQOQeTZ]QRdQO[VOZ\dcOd[RST]T[ROd[\XSOYQWZ[RWaXbOcWhQOaQQROSTZd[hQYQSO[YOYQhQWXQSOWZOWOYQZ\X]O[VOWRbO
QeW_TRW]T[R̀OTRhQZ]TUW]T[R̀OQefX[YW]T[R̀O]QZ]O[YOZ]\SbO[VO]cQOZT]QOWRSOd[R]TU\[\ZOWYQWZOYQu\TYQSOabO]cQO
�TSSTRUO�Qu\TYQ_QR]ZO[YÔ[R]YWd]Or[d\_QR]ZO][OaQOd[RS\d]QSOabO[YOV[YO]cQÔ[R]YWd][YOfYT[YO][O
[̂R]YWd][Y{ZO_WqTRUOZ\dcOVTRWXOd[__T]_QR]sO

M� vcQÔ[R]YWd][YOVWTXQSO][OUThQO]cQOgYT]]QROR[]TdQOgT]cTRO]cQO]T_QOWRSOWZOYQu\TYQSOabOiQd]T[ROn|knk�sO[Y
MN yVO]cQOpgRQYOWRSO]cQÔ[R]YWd][YOWYQO\RWaXQO][OWUYQQO[ROQR]T]XQ_QR]O][O[YOWZO][O]cQOW_[\R]O[YOXQRU]cO[VO

WRbOZ\dcOQu\T]WaXQOWSx\Z]_QR]OTRO]cQÔ[R]YWd]Oi\_O[YÔ[R]YWd]OvT_QZ̀OWOdXWT_O_WbOaQO_WSQO]cQYQV[YQO
WZOfY[hTSQSOTROmY]TdXQOn|kO�[gQhQỲO]cQOpgRQỲÔ[RZ]Y\d]T[ROwWRWUQỲOWRSOmYdcT]Qd]OZcWXXOR[]OaQOXTWaXQO
][O]cQÔ[R]YWd][YOV[YOWRbOdXWT_Z̀Od[Z]Z̀OX[ZZQZO[YOSW_WUQZOZ\Z]WTRQSOabO]cQÔ[R]YWd][YO[RO[YOTRO
d[RRQd]T[ROgT]cOWRbO[]cQYOfY[xQd]O[YOWR]TdTfW]QSOfY[xQd]k
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JHKLMKM�MKOyVO]cQÔ[R]YWd][YOgTZcQZO][O_WqQOWÔXWT_OV[YOWROTRdYQWZQOTRO]cQÔ[R]YWd]OvT_Q̀OR[]TdQOWZOfY[hTSQSOTROiQd]T[RO
iQd]T[RZOn|knk�OWRSOn|knk�OZcWXXOaQOUThQRkOvcQÔ[R]YWd][Y{ZÔXWT_OZcWXXOTRdX\SQOWROQZ]T_W]QO[VOd[Z]OWRSO[VO]cQOfY[aWaXQO
QVVQd]O[VOSQXWbO[ROfY[UYQZZO[VO]cQO�[YqkOyRO]cQOdWZQO[VOWOd[R]TR\TRUOSQXWbO[RXbO[RQÔXWT_OTZORQdQZZWYbk

JHKLMKM�MKMKOmROWffXTdW]T[ROV[YOQe]QRZT[RO[VO]T_QO_\Z]OZQ]OV[Y]cOTROSQ]WTXO]cQOdTYd\_Z]WRdQZO]cW]OV[Y_O]cQOaWZTZOV[YO]cQO
X̂WT_̀O]cQOSW]QO\f[ROgcTdcOQWdcOdW\ZQO[VOSQXWbOaQUWRO][OWVVQd]O]cQOfY[UYQZZO[VO]cQO�[Yq̀O]cQOSW]QO\f[ROgcTdcOQWdcO
dW\ZQO[VOSQXWbOdQWZQSO][OWVVQd]O]cQOfY[UYQZZO[VO]cQO�[YqOWRSO]cQOR\_aQYO[VOSWbZ{OTRdYQWZQOTRO]cQÔ[R]YWd]OvT_QO
dXWT_QSOWZOWOd[RZQu\QRdQO[VOQWdcOZ\dcOdW\ZQO[VOSQXWbkOvcQÔ[R]YWd][YOZcWXXOfY[hTSQOZ\dcOZ\ff[Y]TRUOS[d\_QR]W]T[ROWZO
]cQOpgRQỲÔ[RZ]Y\d]T[ROwWRWUQYO[YOmYdcT]Qd]O_WbOYQu\TYQOTRdX\STRÙOgcQYQOWffY[fYTW]Q̀OWOYQhTZQSOd[RZ]Y\d]T[RO
ZdcQS\XQOTRSTdW]TRUOWXXO]cQOWd]ThT]TQZOWVVQd]QSOabO]cQOdTYd\_Z]WRdQZOV[Y_TRUO]cQOaWZTZO[VO]cQÔXWT_OV[YOWROTRdYQWZQOTRO]cQO
[̂R]YWd]OvT_Qk

JHKLMKM�MKMz�vcQÔ[R]YWd][YOZcWXXOR[]OaQOQR]T]XQSO][OWOZQfWYW]QOTRdYQWZQOTRO]cQÔ[R]YWd]OvT_QOV[YOQWdcO[RQO[VO]cQOR\_aQYO
[VOdW\ZQZO[VOSQXWbOgcTdcO_WbOcWhQOd[Rd\YYQR]O[YOTR]QYYQXW]QSOQVVQd]ZO[RO]cQOfY[UYQZZO[VO]cQO�[Yq̀O[YOV[YOd[Rd\YYQR]O
SQXWbZOS\QO][O]cQOVW\X]O[VO]cQÔ[R]YWd][Yk
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DEFGHFHIHFHJKLMNKOPQRSTURPSKTVSNNWKRMTRKTQKNXYSNWWKUPQZ[R[PQKYSNUNZNQRKRPKRMNKOPQRSTURPS\WKNQR[R]N̂NQRKRPKTQ_KNXRNQW[PQK
P̀KRMNKOPQRSTURKL[̂NKWMT]]KaNK̀b]]KTQZKUP̂ Y]NRNKUP̂ Y][TQUNKRPKRMNKWTR[ẀTUR[PQKP̀KRMNKcdQNSKd[RMKRMNKSNeb[SN̂NQRWKP̀K
fSR[U]NWKgKTQZKhij

DEFGHFHIHFHkKLMNKcdQNSKWMT]]KQPRKaNK][Ta]NKRPKRMNKOPQRSTURPSKPSKTQ_KP̀K[RWKlbaUPQRSTURPSK̀PSKU]T[̂WmK[̂YTURKUPWRWmK
NXRNQZNZKVNQNST]KUPQZ[R[PQWKPSKZN]T_KZT̂TVNWKP̀KTQ_KQTRbSNKUTbWNZKa_KPSKTS[W[QVKPbRKP̀KZN]T_mKZ[WSbYR[PQmK[QRNS̀NSNQUNmK
[QǸ̀[U[NQU[NWmK[̂YNZTQUNmKM[QZSTQUNmKTUUN]NSTR[PQmKSNWNebNQU[QVmKWUMNZb]NK[̂YTURWmK]TUnKP̀KR[̂N][QNWWKa_KRMNKcdQNSK
PSK[RWKfSUM[RNURKPSKOPQWRSbUR[PQKoTQTVNSmKTQZK]TUnKP̀KUPPSZ[QTR[PQKPSKWUMNZb][QVmKUb̂ b]TR[pNK[̂YTURKP̀K̂b]R[Y]NK
UMTQVNKPSZNSWmKNSSPSWKPSKP̂ [WW[PQWK[QKRMNKZNW[VQKP̀KRMNKqSPrNURmKZN]T_KTQZKPRMNSKYNS̀PŜTQUNK[̂YTURWjKLMNKWP]NKSN̂NZ_K
TVT[QWRKRMNKcdQNSK̀PSKWbUMKZN]T_WKWMT]]KaNKRMNKT]]PdTQUNKP̀KTZZ[R[PQT]KR[̂NK̀PSKUP̂ Y]NR[PQKP̀KRMNKsPSnmKRMNKT̂PbQRKP̀K
dM[UMKWMT]]KaNKWbarNURKRPKRMNKO]T[̂WKYSPUNZbSNKWNRK̀PSRMKMNSN[QjKtXUNYRKRPKRMNKNXRNQRmK[̀KTQ_mKNXYSNWW]_KYSPM[a[RNZKa_K
]TdmKRMNKOPQRSTURPSKNXYSNWW]_KTVSNNWKQPRKRPK̂TnNKTQZKMNSNa_KdT[pNWKTQ_KU]T[̂K̀PSKZT̂TVNWK̀PSKZN]T_mK[QU]bZ[QVmKabRK
QPRK][̂[RNZKRPmKRMPWNKSNWb]R[QVK̀SP̂ K[QUSNTWNZK]TaPSKPSK̂TRNS[T]KUPWRWmKNXRNQZNZKVNQNST]KUPQZ[R[PQWmKZ[SNUR[PQWKV[pNQKPSK
QPRKV[pNQKa_KRMNKcdQNSmKOPQWRSbUR[PQKoTQTVNSmKPSKfSUM[RNURmK[QU]bZ[QVKWUMNZb][QVKTQZKUPPSZ[QTR[PQKP̀KRMNKsPSnuKRMNK
fSUM[RNUR\WKYSNYTSTR[PQKP̀KZSTd[QVWKTQZKWYNU[̀[UTR[PQWKPSKRMNKOPQWRSbUR[PQKoTQTVNS\WKPSKfSUM[RNUR\WKSNp[NdKP̀KWMPYK
ZSTd[QVWKTQZKSNebNWRWK̀PSK[QWRSbUR[PQWuKNSSPSWKPSKP̂ [WW[PQWK[QKRMNKZNW[VQKP̀KRMNKqSPrNURuKPSmKPQKTUUPbQRKP̀KTQ_KZN]T_mK
Z[WSbYR[PQmK[QRNS̀NSNQUNmK[̂YNZTQUNmK[QǸ̀[U[NQU_mK]TUnKP̀KYSPZbUR[p[R_mKPaWRSbUR[PQKPSKM[QZSTQUNK̀PSKTQ_KUTbWNK
dMTRWPNpNSKa_KRMNKcdQNSmKOPQWRSbUR[PQKoTQTVNSmKfSUM[RNURKPSKTQ_KPRMNSKOPQRSTURPSKPSKlNYTSTRNKOPQRSTURPSKPQKRMNK
qSPrNURKdMNRMNSKPSKQPRK̀PSNWNNTa]NKPSKTQR[U[YTRNZjKLMNKOPQRSTURPSKTVSNNWKRMTRK[RWKWP]NKS[VMRKTQZKSN̂NZ_KRMNSǸPSNKWMT]]K
aNKTQKNXRNQW[PQKP̀KR[̂NmK[̀KTYYSPYS[TRNjKvRK[WKN̂YMTW[wNZKRMTRKQPK̂PQNRTS_KSNUPpNS_K̂T_KaNKPaRT[QNZKa_KRMNKOPQRSTURPSK
P̀SKZN]T_KTVT[QWRKRMNKcdQNSmKOPQWRSbUR[PQKoTQTVNSmKfSUM[RNURmKPRMNSKOPQRSTURPSKPSKlNYTSTRNKOPQRSTURPSKaTWNZKPQKTQ_K
SNTWPQKTQZKRMTRKRMNKOPQRSTURPS\WKWP]NKSN̂NZ_mK[̀KTYYSPYS[TRNmK[WKTZZ[R[PQT]KR[̂Nj

DEFGHFHIHxKv̀KTZpNSWNKdNTRMNSKUPQZ[R[PQWKTSNKRMNKaTW[WK̀PSKTKO]T[̂K̀PSKTZZ[R[PQT]KR[̂NmKWbUMKO]T[̂KWMT]]KaNKZPUb̂ NQRNZK
a_KZTRTKWbaWRTQR[TR[QVKRMTRKdNTRMNSKUPQZ[R[PQWKdNSNKTaQPŜT]K̀PSKRMNKYNS[PZKP̀KR[̂NmKUPb]ZKQPRKMTpNKaNNQKSNTWPQTa]_K
TQR[U[YTRNZKTQZKMTZKTQKTZpNSWNKǸ̀NURKPQKRMNKWUMNZb]NZKUPQWRSbUR[PQjKvQKY]TQQ[QVKM[WKUPQWRSbUR[PQKWUMNZb]NKd[RM[QKRMNK
TVSNNZKOPQRSTURKL[̂NmK[RKWMT]]KaNKTWWb̂ NZKRMTRKRMNKOPQRSTURPSKMTWKTQR[U[YTRNZKRMNKT̂PbQRKP̀KTZpNSWNKdNTRMNSK
UPQZ[R[PQWKQPŜT]KRPKRMNKW[RNKP̀KRMNKsPSnK̀PSKRMNKWNTWPQKPSKWNTWPQWKP̀KRMNK_NTSK[QpP]pNZjKcQ]_KRMPWNKdNTRMNSKZN]T_WK
TRRS[abRTa]NKRPKPRMNSKRMTQKQPŜT]KdNTRMNSKUPQZ[R[PQWKd[]]KaNKUPQW[ZNSNZKa_KRMNKfSUM[RNURj

DEFGHFHyEz{|}~�E��E��{|��E���E����~��~��|{�E�{�{�~�HKLMNKOPQRSTURPSKTQZKcdQNSKdT[pNKO]T[̂WKTVT[QWRKNTUMKPRMNSK
P̀SKUPQWNebNQR[T]KZT̂TVNWKdT[pNWKTQ_KTQZKT]]KU]T[̂WK̀PSKUPQWNebNQR[T]KZT̂TVNWKP̀KTQ_Kn[QZKTQZKQTRbSNKTS[W[QVKPbRKP̀K
PSKSN]TR[QVKRPKRM[WKOPQRSTURjKLM[WK̂bRbT]KdT[pNSK[QU]bZNW

HF ZT̂TVNWK[QUbSSNZKa_KRMNKcdQNSK̀PSKSNQRT]KNXYNQWNWmK̀PSK]PWWNWKP̀KbWNmK[QUP̂ NmKYSP̀[RmK̀[QTQU[QVmK
abW[QNWWKTQZKSNYbRTR[PQmKTQZK̀PSK]PWWKP̀K̂TQTVN̂NQRKPSKN̂Y]P_NNKYSPZbUR[p[R_KPSKP̀KRMNKWNSp[UNWKP̀KWbUMK
YNSWPQWuKTQZ

Hx ZT̂TVNWK[QUbSSNZKa_KRMNKOPQRSTURPSK̀PSKYS[QU[YT]KP̀̀[UNKNXYNQWNWK[QU]bZ[QVKRMNKUP̂ YNQWTR[PQKP̀K
YNSWPQQN]KWRTR[PQNZKRMNSNmK̀PSK]PWWNWKP̀K̀[QTQU[QVmKabW[QNWWKTQZKSNYbRTR[PQmKTQZK̀PSK]PWWKP̀KYSP̀[RKNXUNYRK
TQR[U[YTRNZKYSP̀[RKTS[W[QVKZ[SNUR]_K̀SP̂ KRMNKsPSnj

LM[WK̂bRbT]KdT[pNSK[WKTYY][UTa]NmKd[RMPbRK][̂[RTR[PQmKRPKT]]KUPQWNebNQR[T]KZT̂TVNWKZbNKRPKN[RMNSKYTSR_\WKRNŜ[QTR[PQK[QK
TUUPSZTQUNKd[RMKfSR[U]NKh�jK�PRM[QVKUPQRT[QNZK[QKRM[WKlNUR[PQKhijhj�KWMT]]KaNKZNN̂NZKRPKYSNU]bZNKTWWNWŴNQRKP̀K
][eb[ZTRNZKZT̂TVNWmKdMNQKTYY][UTa]NmK[QKTUUPSZTQUNKd[RMKRMNKSNeb[SN̂NQRWKP̀KRMNKOPQRSTURK�PUb̂ NQRWjdT[pNSKP̀K
UPQWNebNQR[T]KZT̂TVNWKWMT]]KWbSp[pNKRNŜ[QTR[PQKP̀KRMNKOPQRSTURj
����Ey�

DEFGHxHFKO]T[̂WmKO]T[̂WKa_KRMNKOPQRSTURPSmKNXU]bZ[QVKRMPWNKdMNSNKRMNKUPQZ[R[PQKV[p[QVKS[WNKRPKRMNKO]T[̂K[WK̀[SWRK
Z[WUPpNSNZKT̀RNSKNXY[STR[PQKP̀KRMNKYNS[PZK̀PSKUPSSNUR[PQKP̀KRMNKsPSnKWNRK̀PSRMK[QKlNUR[PQKh�j�j�KPSKTS[W[QVKbQZNSKlNUR[PQWK
h�j�mKh�j�mKTQZKhhjimKWMT]]KaNKSǸNSSNZKRPKRMNKvQ[R[T]K�NU[W[PQKoTnNSK̀PSK[Q[R[T]KZNU[W[PQjKLMNKfSUM[RNURKd[]]KWNSpNKTWKRMNK
vQ[R[T]K�NU[W[PQKoTnNSmKbQ]NWWKPRMNSd[WNK[QZ[UTRNZK[QKRMNKfVSNN̂NQRjKtXUNYRK̀PSKRMPWNKO]T[̂WKa_KRMNKOPQRSTURPSK
NXU]bZNZKa_KRM[WKlNUR[PQKhij�jhmKTQK[Q[R[T]KZNU[W[PQKWMT]]KaNKSNeb[SNZKTWKTKUPQZ[R[PQKYSNUNZNQRKRPK̂NZ[TR[PQKa[QZ[QVK
Z[WYbRNKSNWP]bR[PQKP̀KTQ_KO]T[̂jKv̀KTQK[Q[R[T]KZNU[W[PQKMTWKQPRKaNNQKSNQZNSNZKd[RM[QK��KZT_WKT̀RNSKRMNKOPQRSTURPS\WK
O]T[̂KMTWKaNNQKSǸNSSNZKRPKRMNKvQ[R[T]K�NU[W[PQKoTnNSmKRMNKYTSR_KTWWNSR[QVKRMNKO]T[̂K̂T_KZN̂TQZK̂NZ[TR[PQKTQZK
OPQRSTURPSK̂T_KYSPUNNZKd[RMKa[QZ[QVKZ[WYbRNKSNWP]bR[PQKd[RMPbRKTKZNU[W[PQKMTp[QVKaNNQKSNQZNSNZjK�Q]NWWKRMNKvQ[R[T]K
�NU[W[PQKoTnNSKTQZKT]]KT̀̀NURNZKYTSR[NWKTVSNNmKRMNKvQ[R[T]K�NU[W[PQKoTnNSKd[]]KQPRKZNU[ZNKZ[WYbRNWKaNRdNNQKRMNK
OPQRSTURPSKTQZKYNSWPQWKPSKNQR[R[NWKPRMNSKRMTQKRMNKcdQNSj
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BC

DEFGHIHIJKLMJNOPQPRSJTMUPVPWOJXRYMZJ[PSSJZM\PM[J]SRP̂VJ_̀JQLMJ]WOQZRUQWZJROaJ[PQLPOJQMOJaR̀VJWbJQLMJZMUMPcQJWbJRJ]SRP̂J
QRYMJWOMJWZĴWZMJWbJQLMJbWSSW[POdJRUQPWOVeJfghJZMijMVQJRaaPQPWORSJVjccWZQPOdJaRQRJbZŴ JQLMJUSRP̂ROQJWZJRJZMVcWOVMJ[PQLJ
VjccWZQPOdJaRQRJbZŴ JQLMJWQLMZJcRZQ̀kJflhJZMmMUQJQLMJ]SRP̂JPOJ[LWSMJWZJPOJcRZQkJfnhJRccZW\MJQLMJ]SRP̂kJfohJVjddMVQJRJ
UŴ cZŴ PVMkJWZJfphJRa\PVMJQLMJcRZQPMVJQLRQJQLMJNOPQPRSJTMUPVPWOJXRYMZJPVJjOR_SMJQWJZMVWS\MJQLMJ]SRP̂JPbJQLMJNOPQPRSJ
TMUPVPWOJXRYMZJSRUYVJVjbbPUPMOQJPObWẐRQPWOJQWJM\RSjRQMJQLMĴMZPQVJWbJQLMJ]SRP̂JWZJPbJQLMJNOPQPRSJTMUPVPWOJXRYMZJ
UWOUSjaMVJQLRQkJPOJQLMJNOPQPRSJTMUPVPWOJXRYMZqVJVWSMJaPVUZMQPWOkJPQJ[WjSaJ_MJPORccZWcZPRQMJbWZJQLMJNOPQPRSJTMUPVPWOJXRYMZJ
QWJZMVWS\MJQLMJ]SRP̂r

DEFGHIHsJNOJM\RSjRQPOdJ]SRP̂VkJ]SRP̂VJ_̀JQLMJ]WOQZRUQWZkJQLMJNOPQPRSJTMUPVPWOJXRYMZĴR̀kJ_jQJVLRSSJOWQJ_MJW_SPdRQMaJQWkJ
UWOVjSQJ[PQLJWZJVMMYJPObWẐRQPWOJbZŴ JMPQLMZJcRZQ̀JWZJbZŴ JcMZVWOVJ[PQLJVcMUPRSJYOW[SMadMJWZJMtcMZQPVMJ[LWĴR̀JRVVPVQJ
QLMJNOPQPRSJTMUPVPWOJXRYMZJPOJZMOaMZPOdJRJaMUPVPWOrJKLMJNOPQPRSJTMUPVPWOJXRYMZĴR̀JZMijMVQJQLMJu[OMZJQWJRjQLWZPvMJ
ZMQMOQPWOJWbJVjULJcMZVWOVJRQJQLMJu[OMZqVJMtcMOVMr

DEFGHIHwJNbJQLMJNOPQPRSJTMUPVPWOJXRYMZJZMijMVQVJRJcRZQ̀JQWJcZW\PaMJRJZMVcWOVMJQWJRJ]SRP̂J_̀JQLMJ]WOQZRUQWZJWZJQWJbjZOPVLJ
RaaPQPWORSJVjccWZQPOdJaRQRkJVjULJcRZQ̀JVLRSSJZMVcWOakJ[PQLPOJQMOJgxJaR̀VJRbQMZJZMUMPcQJWbJQLMJVjULJZMijMVQkJROaJVLRSSJ
MPQLMZJfghJcZW\PaMJRJZMVcWOVMJWOJQLMJZMijMVQMaJVjccWZQPOdJaRQRkJflhJRa\PVMJQLMJNOPQPRSJTMUPVPWOJXRYMZJ[LMOJQLMJZMVcWOVMJ
WZJVjccWZQPOdJaRQRJ[PSSJ_MJbjZOPVLMakJbjZOPVLMaJWZJfnhJRa\PVMJQLMJNOPQPRSJTMUPVPWOJXRYMZJQLRQJOWJVjccWZQPOdJaRQRJ[PSSJ_MJ
bjZOPVLMarJycWOJZMUMPcQJWbJQLMJZMVcWOVMJWZJVjccWZQPOdJaRQRkJPbJRÒkJQLMJNOPQPRSJTMUPVPWOJXRYMZJ[PSSJMPQLMZJZMmMUQJWZJ
RccZW\MJQLMJ]SRP̂J_̀JQLMJ]WOQZRUQWZJPOJ[LWSMJWZJPOJcRZQr

DEFGHIHGJKLMJNOPQPRSJTMUPVPWOJXRYMZJ[PSSJZMOaMZJROJPOPQPRSJaMUPVPWOJRccZW\POdJWZJZMmMUQPOdJQLMJ]SRP̂kJ]SRP̂J_̀JQLMJ
]WOQZRUQWZkJWZJPOaPURQPOdJQLRQJQLMJNOPQPRSJTMUPVPWOJXRYMZJPVJjOR_SMJQWJZMVWS\MJQLMJ]SRP̂rJKLPVJPOPQPRSJaMUPVPWOJVLRSSJfghJ
_MJPOJ[ZPQPOdzJflhJVQRQMJQLMJZMRVWOVJQLMZMbWZzJROaJfnhJOWQPb̀JQLMJcRZQPMVkJQLMJ]WOVQZjUQPWOJXRORdMZkJROaJQLMJ{ZULPQMUQkJPbJ
QLMJ{ZULPQMUQJcRZQPMVJROaJQLMJ{ZULPQMUQJROaJ]WOVQZjUQPWOJXRORdMZkJPbJQLMJ{ZULPQMUQJWZJ]WOVQZjUQPWOJXRORdMZJPVJOWQJ
VMZ\POdJRVJQLMJNOPQPRSJTMUPVPWOJXRYMZkJWbJRÒJULROdMJPOJQLMJ]WOQZRUQJ|ĵ JWZJ]WOQZRUQJKP̂MJWZJ_WQLrJKLMJPOPQPRSJaMUPVPWOJ
VLRSSJ_MJbPORSJROaJ_POaPOdJWOJQLMJcRZQPMVJ_jQJVj_mMUQJQWĴMaPRQPWOJROakJPbJQLMJcRZQPMVJbRPSJQWJZMVWS\MJQLMPZJaPVcjQMJQLZWjdLJ
M̂aPRQPWOkJQWJ_POaPOdJaPVcjQMJZMVWSjQPWOr

DEFGHIH}J~PQLMZJcRZQ̀ĴR̀JbPSMJbWZĴMaPRQPWOJWbJROJPOPQPRSJaMUPVPWOJRQJRÒJQP̂MkJVj_mMUQJQWJQLMJQMẐVJWbJ|MUQPWOJ
gprlr�rgrNOQMOQPWORSS̀JŴ PQQMar

DEFGHIH}HFJ~PQLMZJcRZQ̀ĴR̀kJ[PQLPOJnxJaR̀VJbZŴ JQLMJaRQMJWbJZMUMPcQJWbJROJPOPQPRSJaMUPVPWOkJaM̂ROaJPOJ[ZPQPOdJQLRQJQLMJ
WQLMZJcRZQ̀JbPSMJbWZĴMaPRQPWOrJNbJVjULJRJaM̂ROaJPVĴRaMJROaJQLMJcRZQ̀JZMUMP\POdJQLMJaM̂ROaJbRPSVJQWJbPSMJbWZĴMaPRQPWOJ
[PQLPOJnxJaR̀VJWbJZMUMPcQJQLMZMWbkJQLMOJ_WQLJcRZQPMVJ[RP\MJQLMPZJZPdLQVJQWĴMaPRQMJWZJcjZVjMJ_POaPOdJaPVcjQMJZMVWSjQPWOJ
cZWUMMaPOdVJ[PQLJZMVcMUQJQWJQLMJPOPQPRSJaMUPVPWOrNOQMOQPWORSS̀JŴ PQQMar

DEFGHIH�JNOJQLMJM\MOQJWbJRJ]SRP̂JRdRPOVQJQLMJ]WOQZRUQWZkJQLMJu[OMZĴR̀kJ_jQJPVJOWQJW_SPdRQMaJQWkJOWQPb̀JQLMJVjZMQ̀kJPbJRÒkJ
WbJQLMJORQjZMJROaJR̂WjOQJWbJQLMJ]SRP̂rJNbJQLMJ]SRP̂JZMSRQMVJQWJRJcWVVP_PSPQ̀JWbJRJ]WOQZRUQWZqVJaMbRjSQkJQLMJu[OMZĴR̀kJ
_jQJPVJOWQJW_SPdRQMaJQWkJOWQPb̀JQLMJVjZMQ̀JROaJZMijMVQJQLMJVjZMQ̀qVJRVVPVQROUMJPOJZMVWS\POdJQLMJUWOQZW\MZV̀rNOQMOQPWORSS̀J
Ŵ PQQMar

DEFGHIH�JNbJRJ]SRP̂J_̀JQLMJ]WOQZRUQWZJZMSRQMVJQWJWZJPVJQLMJVj_mMUQJWbJRĴMULROPUqVJSPMOkJQLMJcRZQ̀JRVVMZQPOdJVjULJ]SRP̂J
R̂̀JcZWUMMaJPOJRUUWZaROUMJ[PQLJRccSPUR_SMJSR[JQWJUŴ cS̀J[PQLJQLMJSPMOJOWQPUMJWZJbPSPOdJaMRaSPOMVr

�������EF}����������E����������
DEF}HFE�����E�����������
DEF}HFHF�KLMJ]WOQZRUQWZJVLRSSĴRPOQRPOJcWSPUPMVJbWZJMijRSJM̂cSẀ M̂OQJWccWZQjOPQ̀JbWZJUWOVQZjUQPWOJM̂cSẀ M̂OQrJ
TjZPOdJcMZbWẐROUMJWbJQLMJ{dZMM̂MOQkJQLMJ]WOQZRUQWZJRdZMMVJRVJbWSSW[Ve

DEF}HFHIJKLMJ]WOQZRUQWZJROaJPQVJ|j_UWOQZRUQWZVJVLRSSJOWQJaPVUZP̂PORQMJRdRPOVQJRÒJM̂cSẀMMJWZJRccSPUROQJbWZJ
M̂cSẀ M̂OQJ_MURjVMJWbJZRUMkJZMSPdPWOkJUWSWZkJVMtJfPOUSjaPOdJQZROV�dMOaMZhkJVMtjRSJWZPMOQRQPWOkJWZJORQPWORSJWZPdPOrJKLMJ
]WOQZRUQWZJVLRSSJQRYMJRbbPẐRQP\MJRUQPWOJQWJMOVjZMJQLRQJRSSJRccSPUROQVJRZMJM̂cSẀMakJROaJQLRQJM̂cSẀMMVJRZMJQZMRQMaJ
ajZPOdJM̂cSẀ M̂OQJ[PQLWjQJZMdRZaJQWJQLMPZJZRUMkJZMSPdPWOkJUWSWZkJVMtkJfPOUSjaPOdJQZROV�dMOaMZhkJVMtjRSJWZPMOQRQPWOkJJWZJ
ORQPWORSJWZPdPOrJ|jULJRUQPWOJVLRSSJPOUSjaMkJ_jQJOWQJ_MJSP̂PQMaJQWkJQLMJbWSSW[POdeJM̂cSẀ M̂OQkJjcdZRaPOdkJaM̂WQPWOJWZJ
QZROVbMZzJZMUZjPQ̂MOQJWZJZMUZjPQ̂MOQJRa\MZQPVPOdzJSR̀WbbJWZJQMẐPORQPWOzJZRQMVJWbJcR̀JWZJWQLMZJbWẐVJWbJUŴ cMOVRQPWOzJ
ROaJVMSMUQPWOJbWZJQZRPOPOdkJPOUSjaPOdJRccZMOQPUMVLPcJROaJWO�QLM�mW_JQZRPOPOdrJ
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DEFGHFHIJKLMNOPQRSTURPSNVWXXNYPZRNTQ[N\MMYNYPZRM[NWQNUPQZYWU]P]ZNYXTUMẐN_PSNM̀YXPaMMZNTQ[NTYYXWUTQRZN_PSN
M̀YXPà MQR̂NQPRWUMZNPbRTWQM[NbaNRLMNOPQRSTURPSN_SP̀ NRLMNcMVNdPS\NeRTRMNfWgWZWPQNP_Nh]̀ TQNiWjLRZNTZNZMRN_PSRLNWQNRLMN
kMQMSTXNiMj]XTRWPQZNP_NRLTRNfWgWZWPQNTRNlNcdOiiNmnnopqTr̂NZ]ULNUPQZYWU]P]ZNYXTUMZNRPNbMNTZN[M_WQM[NWQNlNcdOiiN
mnnopqbr̂NTQ[NZ]ULNPRLMSNYPZRWQjZNTZNRLTRNfWgWZWPQǸTaNSMs]WSMNVWRLNSMZYMURNRPNcMVNdPS\NeRTRMtZNXTVẐNUP[MẐNS]XMẐNTQ[N
SMj]XTRWPQZNjPgMSQWQjN[WZUSẀWQTRWPQNWQNM̀YXPà MQRo

DEFGHFHuNKLMNOPQRSTURPSNVWXXNZRTRMNWQNTXXNZPXWUWRTRWPQZNPSNT[gMSRWZM̀MQRZN_PSNM̀YXPaMMZNYXTUM[NbâNPSNPQNbMLTX_̂NP_NRLMN
OPQRSTURPŜNRLTRNTXXNs]TXW_WM[NTYYXWUTQRZNVWXXNbMNT__PS[M[NMs]TXNM̀YXPà MQRNPYYPSR]QWRWMZNVWRLP]RN[WZUSẀWQTRWPQN
bMUT]ZMNP_NSTUM̂NUSMM[̂NUPXPSN̂ZMv̂NqWQUX][WQjNRSTQZwjMQ[MSr̂NZMv]TXNPSWMQRTRWPQ̂NPSNQTRWPQTXNPSWjWQoN

DEFGHFHxEKLMNOPQRSTURPSNVWXXNUP̀ YXaNVWRLNYSPgWZWPQZNP_NeMURWPQZNylzwyllNP_NRLMN{vMU]RWgMN|TVNTQ[NVWRLNRLMNOWgWXN
iWjLRZN|TV̂NVWXXN_]SQWZLNTXXNWQ_PS̀TRWPQNTQ[NSMYPSRZN[MM̀M[NQMUMZZTSaNbaNRLMNeRTRMNOP̀ ẀZZWPQMSNP_Nh]̀ TQNiWjLRZN
]Q[MSNRLMZMNQPQw[WZUSẀWQTRWPQNUXT]ZMZNTQ[NZ]ULNZMURWPQZNP_NRLMN{vMU]RWgMN|TV̂NTQ[NVWXXNYMS̀WRNTUUMZZNRPNRLMN
OPQRSTURPStZNbPP\ẐNSMUPS[ZNTQ[NTUUP]QRZNbaNRLMN}VQMŜNRLMNeRTRMNOP̀ ẀZZWPQMSNP_Nh]̀ TQNiWjLRẐNRLMN~RRPSQMaN
kMQMSTXNTQ[NRLMN�Q[]ZRSWTXNOP̀ ẀZZWPQMSN_PSNRLMNY]SYPZMZNP_NWQgMZRWjTRWPQNRPNTZUMSRTWQNUP̀ YXWTQUMNVWRLNRLMZMN
QPQ[WZUSẀWQTRWPQNUXT]ZMZNTQ[NZ]ULNZMURWPQZNP_NRLMN{vMU]RWgMN|TVNTQ[NOWgWXNiWjLRZN|TVo

DEFGHFHGEKLMNOPQRSTURPSNVWXXNZMQ[NRPNMTULNXTbPSN]QWPQ̂NPSNSMYSMZMQRTRWgMZNP_NVPS\MSẐNVWRLNVLWULNWRNLTẐNPSNWZNbP]Q[NbaN
TNUPXXMURWgMNbTSjTWQWQjNPSNPRLMSN~jSMM̀MQRNPSN]Q[MSZRTQ[WQjNQPRWUMZNPbRTWQM[N_SP̀ NRLMNeRTRMNOP̀ ẀZZWPQMSNP_Nh]̀ TQN
iWjLRẐNT[gWZWQjNZ]ULN|TbPSN�QWPQNPSNSMYSMZMQRTRWgMNP_NRLMNOPQRSTURPStZN~jSMM̀MQRN]Q[MSNSMs]WSM̀MQRZNP_NRLWZN~SRWUXMoN
�_NRLMNOPQRSTURPSNVTZN[WSMURM[NRPN[PNZPNbaN}VQMSNTZNYTSRNP_NRLMN�W[̂NRLMNOPQRSTURPSNZLTXXNSMs]MZRNZ]ULNXTbPSN]QWPQNPSN
SMYSMZMQRTRWgMNRPN_]SQWZLNLẀNVWRLNTNVSWRRMQNZRTRM̀MQRNRLTRNZ]ULNXTbPSN]QWPQNPSNSMYSMZMQRTRWgMNVWXXNQPRN[WZUSẀWQTRMN
bMUT]ZMNP_NSTUM̂NUSMM[̂NUPXPŜNZMv̂NqWQUX][WQjNRSTQZwjMQ[MSr̂NZMv]TXNPSWMQRTRWPQ̂NNPSNQTRWPQTXNPSWjWQNTQ[NRLTRNZ]ULNXTbPSN
]QWPQNPSNSMYSMZMQRTRWgMNMWRLMSNVWXXNT__WS̀TRWgMXaNUPPYMSTRMNVWRLWQNRLMNXẀWRZNP_NWRZNXMjTXNTQ[NUPQRSTUR]TXNT]RLPSWRaNWQNRLMN
ẀYXM̀MQRTRWPQNP_NRLMNYPXWUaNTQ[NYSPgWZWPQZNP_NRLMZMNQPQw[WZUSẀWQTRWPQNUXT]ZMZNPSNRLTRNWRNUPQZMQRZNTQ[NTjSMMZNRLTRN
SMUS]WR̀MQRNTUUPS[TQUMNVWRLNRLMNY]SYPZMZNTQ[NYSPgWZWPQZNP_NRLMZMNQPQw[WZUSẀWQTRWPQNUXT]ZMZoN�_NZ]ULNXTbPSN]QWPQNPSN
SMYSMZMQRTRWgMN_TWXZNPSNSM_]ZMZNRPNUP̀ YXaNVWRLNZ]ULNTNSMs]MZRNRLTRNWRN_]SQWZLNZ]ULNTNZRTRM̀MQR̂NRLMNOPQRSTURPSNZLTXXN
YSP̀ YRXaNQPRW_aNRLMN}VQMSNTQ[NeRTRMNOP̀ ẀZZWPQMSNP_Nh]̀ TQNiWjLRZNP_NZ]ULN_TWX]SMNPSNSM_]ZTXo

DEFGHFH�NKLMN~jSMM̀MQRǸTaNbMN_PSRLVWRLNUTQUMXM[̂NRMS̀WQTRM[NPSNZ]ZYMQ[M[NWQNVLPXM̂NPSNWQNYTSR̂NbaN}VQMSN]YPQNRLMN
bTZWZNP_NTN_WQ[WQjǸT[MNbaNRLMNeRTRMNfWgWZWPQNP_Nh]̀ TQNiWjLRẐNRLTRNRLMNOPQRSTURPSNLTZNQPRNUP̀ YXWM[NVWRLNRLMZMN
QPQw[WZUSẀWQTRWPQNUXT]ZMẐNTQ[NRLMNOPQRSTURPSǸTaNbMN[MUXTSM[NWQMXWjWbXMN_PSN_]R]SMNOPQRSTURZǸT[MNbâNPSNWQNbMLTX_N
P_̂NRLMNeRTRM̂NPSN~]RLPSWRaNPSN~jMQUaNP_NRLMNeRTRM̂NPSNhP]ZWQjN~]RLPSWRaNPSNTQN�SbTQNiMQMVTXN~jMQUâNPSNOPQRSTURZN
SMs]WSWQjNRLMNTYYSPgTXNP_NRLMNOP̀ ẀZZWPQMSNP_NhP]ZWQjNTQ[NOP̀ ]̀QWRaNiMQMVTX̂N]QRWXNWRNLTZNZTRWZ_WM[NRLMNeRTRMN
fWgWZWPQNP_Nh]̀ TQNiWjLRẐNRLTRNWRNLTZNMZRTbXWZLM[NTQ[NWZNUTSSaWQjNP]RNTNYSPjST̀NWQNUPQ_PS̀WRaNVWRLNRLMNYSPgWZWPQZNP_N
RLMZMNQPQw[WZUSẀWQTRWPQNUXT]ZMZoNe]ULN_WQ[WQjZNZLTXXNbMǸT[MNbaNRLMNeRTRMNfWgWZWPQNP_Nh]̀ TQNiWjLRZNT_RMSN
UPQUWXWTRWPQNM__PSRZNbaNRLMNfWgWZWPQNLTgMN_TWXM[NRPNTULWMgMNUP̀ YXWTQUMNVWRLNRLMZMNQPQw[WZUSẀWQTRWPQNUXT]ZMZNTQ[NT_RMSN
TNgMSW_WM[NUP̀ YXTWQRNLTZNbMMQN_WXM[NVWRLNRLMNfWgWZWPQ̂NQPRWUMNRLMSMP_NLTZNbMMQNjWgMQNRPNRLMNOPQRSTURPŜNTQ[NTQN
PYYPSR]QWRaNLTZNbMMQNT__PS[M[NbaNRLMNOPQRSTURPSNRPNbMNLMTS[NY]bXWUXaNWQNTUUPS[TQUMNVWRLNRLMN{vMU]RWgMN|TVoNe]ULN
ZTQURWPQZǸTaNbMNẀYPZM[NTQ[NSM̀M[WMZNWQgP\M[NẀ M̀[WTRMXaNP_̂NPSNWQNT[[WRWPQNRPNZTQURWPQNWQNSM̀M[WMZNPRLMSVWZMN
YSPgW[M[NbaNXTVoN�_NRLMN~jSMM̀MQRNWZNUTQUMXM[NPSNRMS̀WQTRM[N]Q[MSNYSPgWZWPQZNP_NRLWZN~SRWUXM̂NWQNT[[WRWPQNRPNPRLMSNSWjLRZN
P_N}VQMSNYSPgW[M[NWQNRLMN~jSMM̀MQRN]YPQNWRZNbSMTULNbaNRLMNOPQRSTURPŜNRLMNOPQRSTURPSNVWXXNLPX[N}VQMSNLTS̀XMZZN
TjTWQZRNTQaNT[[WRWPQTXNMvYMQZMZNPSNUPZRZNWQU]SSM[NbaN}VQMSNWQNUP̀ YXMRWQjNRLMNVPS\NPSNWQNY]SULTZWQjNRLMNZMSgWUMẐN
T̀RMSWTXẐNMs]WỲ MQRNPSNZ]YYXWMZNUPQRM̀YXTRM[NbaN~jSMM̀MQRNTQ[N}VQMSǸTaNVWRLLPX[NYTà MQRZN_SP̀ NRLMNOPQRSTURPSN
WQNTQNT̀P]QRNZ]__WUWMQRN_PSNRLWZNY]SYPZMNTQ[NSMUP]SZMǸTaNbMNLT[NTjTWQZRNT]RLPSWRaNPQNRLMN�MS_PS̀TQUMN�PQ[NW_N
QMUMZZTSao

DEFGHFH�EKLMNOPQRSTURPSNVWXXNWQUX][MNRLMNYSPgWZWPQZNP_NRLWZN~SRWUXMNWQNMgMSaNZ]bUPQRSTURNPSNY]SULTZMNPS[MSNWQNZ]ULNTN
T̀QQMSNRLTRNZ]ULNYSPgWZWPQZNVWXXNbMNbWQ[WQjN]YPQNMTULNZ]bUPQRSTURPSNPSNgMQ[PSNTZNRPNPYMSTRWPQZNRPNbMNYMS_PS̀M[NVWRLWQN
RLMNeRTRMNP_NcMVNdPS\oNKLMNOPQRSTURPSNVWXXNRT\MNZ]ULNTURWPQNWQNMQ_PSUWQjNZ]ULNYSPgWZWPQZNP_NZ]ULNZ]bUPQRSTURPSNPSN
Y]SULTZMNPS[MSNTZNRLMNeRTRMNfWgWZWPQNP_Nh]̀ TQNiWjLRZNPSNRLMN}VQMSǸTaN[WSMUR̂NWQUX][WQjNZTQURWPQZNPSNSM̀M[WMZN_PSN
QPQwUP̀ YXWTQUMoN�_NRLMNOPQRSTURPSNbMUP̀ MZNWQgPXgM[NWQNPSNWZNRLSMTRMQM[NVWRLNXWRWjTRWPQNVWRLNTNZ]bUPQRSTURPSNPSNTN
gMQ[PŜNTZNTNSMZ]XRNP_NZ]ULN[WSMURWPQNbaNRLMNeRTRMNfWgWZWPQNP_Nh]̀ TQNiWjLRẐNRLMNOPQRSTURPSNZLTXXNYSP̀ YRXaNZPNQPRW_aNRLMN
}VQMSNTQ[NRLMN~RRPSQMaNkMQMSTX̂NSMs]MZRWQjNRLMN~RRPSQMaNkMQMSTXNRPNWQRMSgMQMNTQ[NYSPRMURNRLMNWQRMSMZRZNP_NRLMNeRTRMNP_N
cMVNdPS\o
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BC

DEFGHIEJKLMNOEPQERSSTULVW
DEFGHIHF�XYZ[\]̂_̀ab_]̀[YZ̀Zcd[aèZZf[_][_YZ[g̀]hifi]̂f[]j[kàaèagY[lmnoa[âp[qmnoc[]j[_YZ[rZs[t]̀u[v_a_Z[wîâbZ[
xas[âp[vZb_i]̂[lymoa[]j[_YZ[rZs[t]̀u[zẐZ̀aq[{|̂ibigaq[xas}[sYibY[̀Z~|ìZ[_Ya_[|g]̂[_YZ[̀Zj|faq[]j[a[gZ̀f]̂}[
sYẐ[baqqZp[cZj]̀Z[a[èâp[�|̀d}[YZap[]j[a[v_a_Z[pZgà_�Ẑ_}[_Z�g]̀àd[v_a_Z[b]��iffi]̂[]̀[]_YZ̀[v_a_Z[aeẐbd}[]̀[_YZ[
]̀eâi�Zp[b̀i�Z[_afu[j]̀bZ[î[_YZ[�Zgà_�Ẑ_[]j[xas}[sYibY[if[Z�g]sZ̀Zp[_][b]�gZq[_YZ[a__ẐpâbZ[]j[si_̂ZffZf[âp[
Z�a�îZ[_YZ�[|̂pZ̀[]a_Y}[_][_Zf_ijd[î[â[îhZf_iea_i]̂[b]̂bZ̀̂ îe[âd[_̀âfab_i]̂[]̀[b]̂_̀ab_[Yap[si_Y[_YZ[v_a_Z}[âd[
g]qi_ibaq[f|cpihifi]̂[_YZ̀Z]j}[a[g|cqib[a|_Y]̀i_d[]̀[si_Y[âd[g|cqib[pZgà_�Ẑ_}[aeẐbd[]̀[]jjibiaq[]j[_YZ[v_a_Z[]̀[]j[âd[
g]qi_ibaq[f|cpihifi]̂[_YZ̀Z]j[]̀[]j[a[g|cqib[a|_Y]̀i_d}[_][fiê[a[saihZ̀[]j[i��|̂i_d[aeaîf_[f|cfZ~|Ẑ_[b̀i�îaq[
g̀]fZb|_i]̂[]̀[_][âfsZ̀[âd[̀ZqZhâ_[~|Zf_i]̂[b]̂bZ̀̂ îe[f|bY[_̀âfab_i]̂[]̀[b]̂_̀ab_�

DEFGHIHFHF�v|bY[gZ̀f]̂}[âp[âd[jì�}[gà_̂Z̀fYig[]̀[b]̀g]̀a_i]̂[]j[sYibY[YZ[if[a[�Z�cZ̀}[gà_̂Z̀}[pìZb_]̀[]̀[]jjibZ̀[
fYaqq[cZ[pif~|aqijiZp[j̀]�[_YZ̀Zaj_Z̀[fZqqîe[_][]̀[f|c�i__îe[cipf[_][]̀[̀ZbZihîe[asàpf[j̀]�[]̀[Ẑ_Z̀îe[î_][âd[
b]̂_̀ab_f[si_Y[rZs[t]̀u[v_a_Z[]̀[âd[g|cqib[pZgà_�Ẑ_}[aeẐbd[]̀[]jjibiaq[_YZ̀Z]j[j]̀[e]]pf}[s]̀u[]̀[fZ̀hibZf}[j]̀[a[
gZ̀i]p[]j[jihZ[dZàf[aj_Z̀[f|bY[̀Zj|faq�

DEF�H�E�N�LKVLPU
DEFGHIHFHI��̂d[âp[aqq[b]̂_̀ab_f[�apZ[si_Y[_YZ[v_a_Z[]j[rZs[t]̀u}[]̀[âd[g|cqib[pZgà_�Ẑ_}[aeẐbd[]̀[]jjibiaq[_YZ̀Z]j[
fîbZ[_YZ[ZjjZb_ihZ[pa_Z[]j[_Yif[qas}[cd[f|bY[gZ̀f]̂}[âp[cd[â[jì�}[gà_̂Z̀fYig[]̀[b]̀g]̀a_i]̂[]j[sYibY[YZ[if[a[�Z�cZ̀}[
gà_̂Z̀}[pìZb_]̀[]̀[]jjibZ̀[�ad[cZ[bâbZqZp[]̀[_Z̀�îa_Zp[cd[_YZ[v_a_Z[]j[rZs[t]̀u[si_Y]|_[îb|̀̀ îe[âd[gẐaq_d[]̀[
pa�aeZf[]̂[abb]|̂_[]j[f|bY[bâbZqqa_i]̂[]̀[_Z̀�îa_i]̂}[c|_[âd[�]̂Zdf[]ŝ îe[cd[_YZ[v_a_Z[]j[rZs[t]̀u[j]̀[e]]pf[
pZqihZ̀Zp[]̀[s]̀u[p]̂Z[g̀i]̀[_][_YZ[bâbZqqa_i]̂[]̀[_Z̀�îa_i]̂[fYaqq[cZ[gaip�

DEFGH�E�PU��P��T�LMNE��KT�NEK�E�N�TLON�E�WE���E�NUNOK�E�TUL�L�K�E�K�E�N�VLPUEF����
DEF�H�HF[\qai�f}[pifg|_Zf}[]̀[]_YZ̀[�a__Z̀f[î[b]̂_̀]hZ̀fd[àifîe[]|_[]j[]̀[̀Zqa_Zp[_][_YZ[\]̂_̀ab_}[Z�bZg_[_Y]fZ[saihZp[
af[g̀]hipZp[j]̀[î[vZb_i]̂f[n�ly��}[n�ly��}[âp[l��l��}[fYaqq[cZ[f|c�Zb_[_][�Zpia_i]̂[af[a[b]̂pi_i]̂[g̀ZbZpẐ_[_][cîpîe[
pifg|_Z[̀Zf]q|_i]̂�

DEFGH�HF��hZ̀d[cip[]̀[g̀]g]faq[YZ̀Zaj_Z̀[�apZ[_][a[g]qi_ibaq[f|cpihifi]̂[]j[_YZ[f_a_Z[]̀[âd[g|cqib[pZgà_�Ẑ_}[aeẐbd[
]̀[]jjibiaq[_YZ̀Z]j[sYZ̀Z[b]�gZ_i_ihZ[cippîe[if[̀Z~|ìZp[cd[f_a_|_Z}[̀|qZ}[̀Ze|qa_i]̂[]̀[q]baq[qas}[j]̀[s]̀u[]̀[fZ̀hibZf[
gZ̀j]̀�Zp[]̀[_][cZ[gZ̀j]̀�Zp[]̀[e]]pf[f]qp[]̀[_][cZ[f]qp}[fYaqq[b]̂_aî[_YZ[j]qq]sîe[f_a_Z�Ẑ_[f|cfb̀icZp[cd[_YZ[
cippZ̀[âp[ajjì�Zp[cd[f|bY[cippZ̀[af[_̀|Z[|̂pZ̀[_YZ[gẐaq_iZf[]j[gZ̀�|̀d�[r]̂ob]qq|fihZ[cippîe[bZ̀_ijiba_i]̂�

DEF�H�HI[XYZ[gà_iZf[fYaqq[ẐpZah]̀[_][̀Zf]qhZ[_YZì[\qai�f[cd[�Zpia_i]̂[sYibY}[|̂qZff[_YZ[gà_iZf[�|_|aqqd[aèZZ[
]_YZ̀sifZ}[fYaqq[cZ[ap�îif_Z̀Zp[cd[_YZ[��Z̀ibâ[�̀ci_̀a_i]̂[�ff]bia_i]̂[î[abb]̀pâbZ[si_Y[i_f[\]̂f_̀|b_i]̂[�̂p|f_̀d[
{Zpia_i]̂[k̀]bZp|̀Zf[î[ZjjZb_[]̂[_YZ[pa_Z[]j[_YZ[�èZZ�Ẑ_�[�[̀Z~|Zf_[j]̀[�Zpia_i]̂[fYaqq[cZ[�apZ[î[s̀i_îe}[
pZqihZ̀Zp[_][_YZ[]_YZ̀[gà_d[_][_YZ[\]̂_̀ab_}[âp[jiqZp[si_Y[_YZ[gZ̀f]̂[]̀[Ẑ_i_d[ap�îif_Z̀îe[_YZ[�Zpia_i]̂�[XYZ[
Z̀~|Zf_[�ad[cZ[�apZ[b]̂b|̀̀ Ẑ_qd[si_Y[_YZ[jiqîe[]j[cîpîe[pifg|_Z[̀Zf]q|_i]̂[g̀]bZZpîef[c|_}[î[f|bY[ZhẐ_}[
�Zpia_i]̂[fYaqq[g̀]bZZp[î[aphâbZ[]j[cîpîe[pifg|_Z[̀Zf]q|_i]̂[g̀]bZZpîef}[sYibY[fYaqq[cZ[f_adZp[gẐpîe[
�Zpia_i]̂[j]̀[a[gZ̀i]p[]j[ y[padf[j̀]�[_YZ[pa_Z[]j[jiqîe}[|̂qZff[f_adZp[j]̀[a[q]̂eZ̀[gZ̀i]p[cd[aèZZ�Ẑ_[]j[_YZ[gà_iZf[
]̀[b]|̀_[]̀pZ̀�[�j[â[àci_̀a_i]̂[if[f_adZp[g|̀f|â_[_][_Yif[vZb_i]̂[l��m�¡}[_YZ[gà_iZf[�ad[̂]̂Z_YZqZff[g̀]bZZp[_][_YZ[
fZqZb_i]̂[]j[_YZ[àci_̀a_]̀¢f£[âp[aèZZ[|g]̂[a[fbYZp|qZ[j]̀[qa_Z̀[g̀]bZZpîef�

DEFGH�HI�¤d[f|c�iffi]̂[]j[_Yif[cip}[ZabY[cippZ̀[âp[ZabY[gZ̀f]̂[fiêîe[]̂[cZYaqj[]j[âd[cippZ̀[bZ̀_ijiZf}[âp[î[_YZ[
bafZ[]j[a[�]î_[cip[ZabY[gà_d[_YZ̀Z_][bZ̀_ijiZf[af[_][i_f[]ŝ[]̀eâi�a_i]̂}[|̂pZ̀[gẐaq_d[]j[gZ̀�|̀d}[_Ya_[_][_YZ[cZf_[]j[
û]sqZpeZ[âp[cZqiZj}[_YZ[j]qq]sîe�

DEF�H�H�[�i_YZ̀[gà_d[�ad}[si_Yî[my[padf[j̀]�[_YZ[pa_Z[_Ya_[�Zpia_i]̂[Yaf[cZẐ[b]̂bq|pZp[si_Y]|_[̀Zf]q|_i]̂[]j[_YZ[
pifg|_Z[]̀[ y[padf[aj_Z̀[�Zpia_i]̂[Yaf[cZẐ[pZ�âpZp[si_Y]|_[̀Zf]q|_i]̂[]j[_YZ[pifg|_Z}[pZ�âp[î[s̀i_îe[_Ya_[_YZ[
]_YZ̀[gà_d[jiqZ[j]̀[cîpîe[pifg|_Z[̀Zf]q|_i]̂�[�j[f|bY[a[pZ�âp[if[�apZ[âp[_YZ[gà_d[̀ZbZihîe[_YZ[pZ�âp[jaiqf[_][jiqZ[
j]̀[cîpîe[pifg|_Z[̀Zf]q|_i]̂[si_Yî[ y[padf[aj_Z̀[̀ZbZig_[_YZ̀Z]j}[_YẐ[c]_Y[gà_iZf[saihZ[_YZì[̀ieY_f[_][cîpîe[
pifg|_Z[̀Zf]q|_i]̂[g̀]bZZpîef[si_Y[̀ZfgZb_[_][_YZ[îi_iaq[pZbifi]̂�

DEFGH�HIHF�XYZ[g̀ibZf[î[_Yif[cip[YahZ[cZẐ[à̀ihZp[a_[îpZgẐpẐ_qd[si_Y]|_[b]qq|fi]̂}[b]̂f|q_a_i]̂}[b]��|̂iba_i]̂}[
]̀[aèZZ�Ẑ_}[j]̀[_YZ[g|̀g]fZ[]j[̀Zf_̀ib_îe[b]�gZ_i_i]̂f}[af[_][âd[�a__Z̀[̀Zqa_îe[_][f|bY[g̀ibZf[si_Y[âd[]_YZ̀[cippZ̀[
]̀[si_Y[âd[b]�gZ_i_]̀�

DEFGH�HIHI�¥̂qZff[]_YZ̀sifZ[̀Z~|ìZp[cd[qas}[_YZ[g̀ibZf[sYibY[YahZ[cZẐ[~|]_Zp[î[_Yif[cip[YahZ[̂]_[cZẐ[û]sîeqd[
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DEFGHIFJDKLMKNOJKLEDDJPKQRDKSEHHKRINKTRISERUHMKLJKDEFGHIFJDKLMKNOJKLEDDJPKVPEIPKNIKIVJRERUWKDEPJGNHMKIPKERDEPJGNHMWKNIK
QRMKINOJPKLEDDJPKIPKNIKQRMKGIXVJNENIPY

Z[\]̂_̂̀KaOJKVQPNEJFKFOQHHKFOQPJKNOJKXJDEQNIPbFKcJJKQRDKQRMKcEHERUKcJJFKJdeQHHMYKaOJKXJDEQNEIRKFOQHHKLJKOJHDKERKNOJKVHQGJK
SOJPJKNOJKfPIgJGNKEFKHIGQNJDWKeRHJFFKQRINOJPKHIGQNEIRKEFKXeNeQHHMKQUPJJDKeVIRYKhUPJJXJRNFKPJQGOJDKERKXJDEQNEIRKFOQHHK
LJKJRcIPGJQLHJKQFKFJNNHJXJRNKQUPJJXJRNFKERKQRMKGIePNKOQiERUKgePEFDEGNEIRKNOJPJIcY

Z[\ĵ_̂k̂_�lIKQNNJXVNKOQFKLJJRKXQDJKIPKSEHHKLJKXQDJKLMKNOJKLEDDJPKNIKERDeGJKQRMKINOJPKVJPFIRWKVQPNRJPFOEVKIPK
GIPVIPQNEIRKNIKFeLXENKIPKRINKNIKFeLXENKQKLEDKcIPKNOJKVePVIFJKIcKPJFNPEGNERUKGIXVJNENEIRY

Z[\ĵ_̂_�hKLEDKFOQHHKRINKLJKGIRFEDJPJDKcIPKQSQPDKRIPKFOQHHKQRMKQSQPDKLJKXQDJKSOJPJKPJdeEPJXJRNFKIcKNOEFKhPNEGHJKOQiJK
RINKLJJRKGIXVHEJDKSENOmKVPIiEDJDKOISJiJPWKNOQNKERKQRMKGQFJKNOJKLEDDJPKGQRRINKXQTJKNOJKcIPJUIERUKGJPNEcEGQNEIRWKNOJK
LEDDJPKFOQHHKFIKFNQNJKQRDKFOQHHKcePREFOKSENOKNOJKLEDKQKFEURJDKFNQNJXJRNKSOEGOKFJNKcIPNOKERKDJNQEHKNOJKPJQFIRFKNOJPJcIPJYK
nOJPJKPJdeEPJXJRNFKIcKNOEFKhPNEGHJKOQiJKRINKLJJRKGIXVHEJDKSENOWKNOJKLEDKFOQHHKRINKLJKGIRFEDJPJDKcIPKQSQPDKRIPKFOQHHK
QRMKQSQPDKLMKXQDJKeRHJFFKNOJKOJQDKIcKNOJKVePGOQFERUKQUJRNKIcKNOJKVIHENEGQHKFeLDEiEFEIRWKVeLHEGKDJVQPNXJRNWKQUJRGMKIPK
IccEGEQHKNOJPJIcKNIKSOEGOKNOJKLEDKEFKXQDJWKIPKOEFKDJFEURJJWKDJNJPXERJFKNOQNKFeGOKDEFGHIFePJKSQFKRINKXQDJKcIPKNOJKVePVIFJK
IcKPJFNPEGNERUKGIXVJNENEIRYK

Z[\]̂̀[opqrsptsruv
Z[\ĵ_̂̀�aOJKcQGNKNOQNKQKLEDDJPKwQxKOQFKVeLHEFOJDKVPEGJKHEFNFWKPQNJFWKIPKNQPEccFKGIiJPERUKENJXFKLJERUKVPIGePJDWKwLxKOQFK
ERcIPXJDKVPIFVJGNEiJKGeFNIXJPFKIcKVPIVIFJDWKIPKVJRDERUWKVeLHEGQNEIRKIcKRJSKIPKPJiEFJDKVPEGJKHEFNKcIPKFeGOKENJXFWKIPKwGxK
OQFKFIHDKNOJKFQXJKENJXFKNIKINOJPKGeFNIXJPFKQNKNOJKFQXJKVPEGJFKLJERUKLEDFWKDIJFKRINKGIRFNENeNJKQKDEFGHIFePJKSENOERKNOJK
XJQRERUKIcKNOEFKhPNEGHJYK

Z[\ĵ_̂]�hRMKLEDKOJPJQcNJPKXQDJKNIKQRMKVIHENEGQHKFeLDEiEFEIRKIcKNOJKFNQNJKIPKQRMKVeLHEGKDJVQPNXJRNWKQUJRGMKIccEGEQHK
NOJPJIcKLMKQKGIPVIPQNJKLEDDJPKcIPKSIPTKIPKFJPiEGJFKVJPcIPXJDKIPKNIKLJKVJPcIPXJDKIPKUIIDKFIHDKIPKNIKLJKFIHDWKSOJPJK
GIXVJNENEiJKLEDDERUKEFKPJdeEPJDKLMKFNQNeNJWKPeHJWKPJUeHQNEIRWKIPKHIGQHKHQSWKQRDKSOJPJKFeGOKLEDKGIRNQERFKNOJKGJPNEcEGQNEIRK
PJcJPPJDKNIKERKFeLDEiEFEIRKIRJKIcKNOEFKFJGNEIRWKFOQHHKLJKDJJXJDKNIKOQiJKLJJRKQeNOIPEyJDKFOQHHKLJKDJJXJDKNIKERGHeDJKNOJK
FEURERUKQRDKFeLXEFFEIRKIcKNOJKLEDKQRDKNOJKERGHeFEIRKNOJPJERKIcKNOJKGJPNEcEGQNJKQFKNIKRIRzGIHHeFEIRKQFKNOJKQGNKQRDKDJJDKIcK
NOJKGIPVIPQNEIRY

Z[\]̂̀ \̂K{cKNOJKVQPNEJFKOQiJKFJHJGNJDKQPLENPQNEIRKQFKNOJKXJNOIDKcIPKLERDERUKDEFVeNJKPJFIHeNEIRKERKNOJKhUPJJXJRNWKQRMK
|HQEXKFeLgJGNKNIWKLeNKRINKPJFIHiJDKLMWKXJDEQNEIRKFOQHHKLJKFeLgJGNKNIKQPLENPQNEIRKSOEGOWKeRHJFFKNOJKVQPNEJFKXeNeQHHMKQUPJJK
INOJPSEFJWKFOQHHKLJKQDXEREFNJPJDKLMKNOJKhXJPEGQRKhPLENPQNEIRKhFFIGEQNEIRKERKQGGIPDQRGJKSENOKENFK|IRFNPeGNEIRK{RDeFNPMK
hPLENPQNEIRK}eHJFKERKJccJGNKIRKNOJKDQNJKIcKNOJKhUPJJXJRNYKaOJKhPLENPQNEIRKFOQHHKLJKGIRDeGNJDKERKNOJKVHQGJKSOJPJKNOJK
fPIgJGNKEFKHIGQNJDWKeRHJFFKQRINOJPKHIGQNEIRKEFKXeNeQHHMKQUPJJDKeVIRYKhKDJXQRDKcIPKQPLENPQNEIRKFOQHHKLJKXQDJKERKSPENERUWK
DJHEiJPJDKNIKNOJKINOJPKVQPNMKNIKNOJK|IRNPQGNWKQRDKcEHJDKSENOKNOJKVJPFIRKIPKJRNENMKQDXEREFNJPERUKNOJKQPLENPQNEIRY[aOJKVQPNMK
cEHERUKQKRINEGJKIcKDJXQRDKcIPKQPLENPQNEIRKXeFNKQFFJPNKERKNOJKDJXQRDKQHHK|HQEXFKNOJRKTRISRKNIKNOQNKVQPNMKIRKSOEGOK
QPLENPQNEIRKEFKVJPXENNJDKNIKLJKDJXQRDJDY

Z[\ĵ̀[o~~r�v��vs[u�[��q�r�[�uvspt�s~
hFKVPIiEDJDKERK�JGNEIRK���KIcKNOJK�JRJPQHK�eREGEVQHK�QSWKNOJK|IRNPQGNIPKEFKVPIOELENJDKcPIXKQFFEURERUWKNPQRFcJPPERUWK
GIRiJMERUWKFeLHJNNERUKIPKINOJPSEFJKDEFVIFERUKIcKNOJKFQXJWKIPKIcKOEFKPEUONKNENHJWKIPKERNJPJFNKNOJPJERWKIPKOEFKVISJPKNIK
J�JGeNJKFeGOKGIRNPQGNKIPKQRMKINOJPKVJPFIRKIPKGIPVIPQNEIRKSENOIeNKNOJKVPJiEIeFKGIRFJRNKERKSPENERUKIcKNOJKIccEGJPWKLIQPDK
IPKQUJRGMKQSQPDERUKNOJKGIRNPQGNYKK{cKQRMKGIRNPQGNIPWKNIKSOIXKQRMKGIRNPQGNKEFKHJNWKUPQRNJDKQRDKQSQPDJDWKQFKPJdeEPJDKLMK
HQSWKLMKQRMKIccEGJPWKLIQPDKIPKQUJRGMKERKQKVIHENEGQHKFeLDEiEFEIRWKIPKIcKQRMKDEFNPEGNKNOJPJERWKFOQHHKSENOIeNKNOJKVPJiEIeFK
SPENNJRKGIRFJRNKFVJGEcEJDKERKFeLDEiEFEIRKIRJKIcKNOEFKFJGNEIRWKQFFEURWKNPQRFcJPWKGIRiJMWKFeLHJNKIPKINOJPSEFJKDEFVIFJKIcK
FeGOKGIRNPQGNWKIPKOEFKPEUONWKNENHJKIPKERNJPJFNKNOJPJERWKIPKOEFKVISJPKNIKJ�JGeNJKFeGOKGIRNPQGNWKNIKQRMKINOJPKVJPFIRKIPK
GIPVIPQNEIRWKNOJKIccEGJPWKLIQPDKIPKQUJRGMKSOEGOKHJNWKXQDJWKUPQRNJDWKIPKQSQPDJDKFeGOKGIRNPQGNKFOQHHKPJiITJKQRDKQRReHK
FeGOKGIRNPQGNWKQRDKNOJKVIHENEGQHKFeLDEiEFEIRKIPKDEFNPEGNKNOJPJERWKQFKNOJKGQFJKXQMKLJWKQRDKFeGOKIccEGJPWKLIQPDKIPKQUJRGMK
FOQHHKLJKPJHEJiJDKQRDKDEFGOQPUJDKcIPXKQRMKQRDKQHHKHEQLEHENMKQRDKILHEUQNEIRFKUPISERUKIeNKIcKFeGOKGIRNPQGNKNIKFeGOK
GIRNPQGNIPWKQRDKNIKNOJKVJPFIRKIPKGIPVIPQNEIRKNIKSOEGOKFeGOKGIRNPQGNKFOQHHKOQiJKLJJRKQFFEURJDWKNPQRFcJPPJDWKGIRiJMJDWK
FeLHJNKIPKINOJPSEFJKDEFVIFJDKIcWKQRDKFeGOKGIRNPQGNIPWKQRDKOEFKQFFEURJJFWKNPQRFcJPJJFKIPKFeLHJFFJJFKFOQHHKcIPcJENKQRDKHIFJK
QHHKXIRJMFWKNOJPJNIcIPJKJQPRJDKeRDJPKFeGOKGIRNPQGNWKJ�GJVNKFIKXeGOKQFKXQMKLJKPJdeEPJDKNIKVQMKOEFKJXVHIMJJFYKKaOJK
VPIiEFEIRFKIcKNOEFKFJGNEIRKFOQHHKRINKOERDJPWKVPJiJRNWKIPKQccJGNKQRKQFFEURXJRNKLMKQRMKFeGOKGIRNPQGNIPKcIPKNOJKLJRJcENKIcKOEFK
GPJDENIPFKXQDJKVePFeQRNKNIKNOJKHQSFKIcKNOEFKFNQNJY
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DEFGHIEJKLMNOPOKLQKLM
RSTUSVWXYXZYX[\Y]V̂\Y]_[ZZ̀UYabVcWUXYdcZ̀\W_\YcWYefS_VXcZWYa_XYgh]adehỲ\bcÙVXcZWiYVWfYRVTXYjkYẐYX[\Yl\bS̀VXcZWUY
ẐYX[\YmZnncUUcZW\TYẐYefS_VXcZWoYVWpYcWfcqcfSV̀Yr[ZoYVUYVYT\US̀XYẐYX[\cTYrZTsYZWYX[cUY_VtcXV̀YtTZu\_XoYrc̀̀YnZq\YgZTY
ncbTVX\iYcWYVWfYZSXYẐYUXSf\WXYZ__Stc\fYVT\VUŶZTYnZT\YX[VWŶcq\YgviYfVpUYVYp\VToYnSUXYw\ŶcWb\TtTcWX\fxYy[\YmZWXTV_XZTY
U[V̀̀Yw\YT\UtZWUcẁ\YXZY\WUST\YX[VXYcXYgVWfYcXUY\nt̀Zp\\UiYVT\YcWŶS̀̀Y_Znt̀cVW_\YrcX[YX[\ŶcWb\TtTcWXcWbYtTZqcUcZWUYz\rY
{ZTs|UY]adeY}\bcÙVXcZWYVWfYRVTXYjkYẐYX[\Yl\bS̀VXcZWUYẐYX[\YmZnncUUcZW\TYẐYefS_VXcZWYVXYX[\YmZWXTV_XZT|UYUZ̀\Y
_ZUXYVWfY\~t\WU\x

DEFIH�HFHFYaYf\nVWfŶZTYVTwcXTVXcZWYU[V̀̀Yw\YnVf\YWZY\VT̀c\TYX[VWY_ZW_STT\WX̀pYrcX[YX[\Ŷc̀cWbYẐYVYT\�S\UXŶZTY
n\fcVXcZWoYwSXYcWYWZY\q\WXYU[V̀̀YcXYw\YnVf\YV̂X\TYX[\YfVX\Yr[\WYX[\YcWUXcXSXcZWYẐỲ\bV̀YZTY\�ScXVẁ\YtTZ_\\fcWbUYwVU\fYZWY
X[\Ym̀VcnYrZS̀fYw\YwVTT\fYwpYX[\YVtt̀c_Vẁ\YUXVXSX\YẐỲcncXVXcZWUxY�ZTYUXVXSX\YẐỲcncXVXcZWUYtSTtZU\UoYT\_\ctXYẐYVY
rTcXX\WYf\nVWfŶZTYVTwcXTVXcZWYwpYX[\Yt\TUZWYZTY\WXcXpYVfncWcUX\TcWbYX[\YVTwcXTVXcZWYU[V̀̀Y_ZWUXcXSX\YX[\YcWUXcXSXcZWYẐY
\̀bV̀YZTY\�ScXVẁ\YtTZ_\\fcWbUYwVU\fYZWYX[\Ym̀Vcnx

�������EF�������E����E�����E�����E���E������������
DEF�HFE��O�KLME���O�
DEFIH�H�Yy[\YVrVTfYT\Wf\T\fYwpYX[\YVTwcXTVXZTYZTYVTwcXTVXZTUYU[V̀̀Yw\ŶcWV̀oYVWfYuSfbn\WXYnVpYw\Y\WX\T\fYStZWYcXYcWY
V__ZTfVW_\YrcX[YVtt̀c_Vẁ\ỲVrYcWYVWpY_ZSTXY[VqcWbYuSTcUfc_XcZWYX[\T\Ẑx

DEF�HFHFYy[\YmZWXTV_XZTYUt\_ĉc_V̀̀pYVbT\\UYVUYT\�ScT\fYwpYX[\Yz\rY{ZTsY]XVX\Y}VwZTY}VrYgh}VwZTY}VrhioY]\_XcZWUY
���YVWfY����foYVUYVn\Wf\foYX[VX�

HF zZỲVwZT\ToYrZTs\ToYZTYn\_[VWc_YcWYX[\Y\nt̀ZpYẐYX[\YmZWXTV_XZToY]Sw_ZWXTV_XZTYZTYZX[\TYt\TUZWYfZcWbY
ZTY_ZWXTV_XcWbYXZYfZYX[\Yr[Z̀\YZTYVWpYtVTXYẐYX[\YrZTsYcW_̀Sf\fYcWYX[\YmZWXTV_XY�Z_Sn\WXUYU[V̀̀Yw\Y
t\TncXX\fYZTYT\�ScT\fYXZYrZTsYnZT\YX[VWY\cb[XY[ZSTUYcWYVWpYZW\Y_V̀\WfVTYfVpYZTYnZT\YX[VWŶcq\YgviYfVpUY
cWYVWpYZW\Yr\\soY\~_\tXYXZYX[\Y\~X\WXYt\TncXX\fYcWYX[\Y_VU\YẐY\~XTVZTfcWVTpY\n\Tb\W_c\UYf\U_Tcw\fYcWY
X[\Y}VwZTY}Vrx

H� y[\YrVb\UYXZYw\YtVcfYXZY\V_[ỲVwZT\ToYrZTs\ToYZTYn\_[VWc_YcWYX[\Y\nt̀ZpYẐYX[\YmZWXTV_XZToY
]Sw_ZWXTV_XZToYZTYZX[\TYt\TUZWYfZcWbYZTY_ZWXTV_XcWbYXZYfZYV̀̀YZTYVWpYtVTXYẐYX[\YrZTsYcW_̀Sf\fYcWYX[\Y
mZWXTV_XY�Z_Sn\WXUŶZTYVỲ\bV̀YfVp|UYrZTsYU[V̀̀Yw\YWZXỲ\UUYX[VWYX[\YtT\qVc̀cWbYTVX\YẐYrVb\UYVUYf\̂cW\fY
wpYX[\Y}VwZTY}Vrx

H  eV_[ỲVwZT\ToYrZTsnVWYZTYn\_[VWc_Y\nt̀Zp\fYwpYX[\YmZWXTV_XZToYVY]Sw_ZWXTV_XZToYZTYZX[\TYt\TUZWY
fZcWbYZTY_ZWXTV_XcWbYXZYfZYV̀̀YZTYVWpYtVTXYẐYX[\YrZTsYcW_̀Sf\fYcWYX[\YmZWXTV_XY�Z_Sn\WXUYU[V̀̀Yw\Y
tTZqcf\fYX[\YUStt̀\n\WXUYT\�ScT\fYwpYaTXc_̀\YjYẐYX[\Y}VwZTY}Vrx

H� y[\YncWcnSnY[ZST̀pYTVX\YẐYrVb\YXZYw\YtVcfYU[V̀̀Yw\YWZXỲ\UUYX[VWYX[VXYUXVX\fYcWYX[\Y¡\W\TV̀YmZWfcXcZWUoY
VWfYU[V̀̀Yw\YVUYf\UcbWVX\fYwpYX[\YcWfSUXTcV̀YmZnncUUcZW\Tx

HI y[\YmZWXTV_XZT|UYVWfYVWpY]Sw_ZWXTV_XZT|UYZTYZX[\TYt\TUZW|UŶc̀cWbYẐYtVpTZ̀̀UYcWYVYnVWW\TYtT\U_Tcw\fYwpY
USwfcqcUcZWY¢�VYẐY]\_XcZWY���YẐYX[\Y}VwZTY}VrYU[V̀̀Yw\YVY_ZWfcXcZWYtT\_\f\WXYXZYX[\YXZYX[\Y£rW\T|UY
tVpn\WXYẐYVWpYUSnUYfS\YVWfYZrcWbYXZYX[\YmZWXTV_XZToY]Sw_ZWXTV_XZTYZTYZX[\TYtVTXpŶZTYrZTsYfZW\YZWY
ZTYrcX[YT\Ut\_XYXZYX[\YRTZu\_Xx

DEF�H�E�¤MNE�¤QN�
DEFIH�H Yy[\ŶZT\bZcWbYVbT\\n\WXYXZYVTwcXTVX\YVWfYZX[\TYVbT\\n\WXUYXZYVTwcXTVX\YrcX[YVWYVffcXcZWV̀Yt\TUZWYZTY\WXcXpYfS̀pY
_ZWU\WX\fYXZYwpYtVTXc\UYXZYX[\YabT\\n\WXoYU[V̀̀Yw\YUt\_ĉc_V̀̀pY\ŴZT_\Vẁ\YSWf\TYVtt̀c_Vẁ\ỲVrYcWYVWpY_ZSTXY[VqcWbY
uSTcUfc_XcZWYX[\T\Ẑx

DEF�H�HF�y[\YmZWXTV_XZTYUt\_ĉc_V̀̀pYVbT\\UoYVUYT\�ScT\fYwpYX[\Y}VwZTY}VroYX[VXYX[\YmZWXTV_XYnVpYw\ŶZT̂\cX\fYVWfYWZY
USnYtVcfŶZTYVWpYrZTsYfZW\YX[\T\SWf\TYZWYVYU\_ZWfY_ZWqc_XcZWŶZTYrc̀̂̀ S̀̀pYtVpcWbỲ\UUYX[VW�

HF X[\YtT\qVc̀cWbYrVb\YTVX\UYVUYtTZqcf\fYcWY}VwZTY}VrY]\_XcZWY���g¢iYVUYVn\Wf\foYZTo
H� X[\YncWcnSnYrVb\YTVX\UYVUYtTZqcf\fYcWY}VwZTY}VrY]\_XcZWY����foYVUYVn\Wf\fx

DEF�H�H��y[\YmZWXTV_XZTYU[V̀̀Y_Znt̀pYrcX[YRT\qVc̀cWbY¥Vb\YlVX\UYVUYcUUS\fYwpYX[\Y]XVX\YẐYz\rY{ZTsY�\tVTXn\WXYẐY
}VwZTŶZTYX[\ỲZ_VXcZWYVWfYfSTVXcZWYẐYX[cUYRTZu\_XxYmSTT\WXYrVb\YTVX\UŶZTYX[cUYtTZu\_XYVT\YcW_̀Sf\fYcWYX[\YRTZu\_XY
¦VWSV̀YVUYtVTXYẐYX[\YmZWXTV_XY�Z_Sn\WXUxYy[\YmZWXTV_XZTYcUYT\UtZWUcẁ\YXZYT\bS̀VT̀pYT\qc\rYhRT\qVc̀cWbY¥Vb\Y
]_[\fS̀\U§̈tfVX\UhYVqVc̀Vẁ\YZWYX[\YhRT\qVc̀cWbY¥Vb\§RSẁc_Y¥ZTshỲcWsYZWY]XVX\YẐYz\rY{ZTsY�\tVTXn\WXYẐY}VwZTY
h©SUcW\UUYcWYz\rY{ZTshYr\wYtVb\Ygrrrx̀VwZTxUXVX\xWpxbZqiYXZYcf\WXĉpYVWfYcnt̀\n\WXYVWpYVtt̀c_Vẁ\Y_[VWb\UYXZY
RT\qVc̀cWbY¥Vb\YlVX\UYfSTcWbYX[\YRTZu\_Xx
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DEFGHIHIEJKLMKNOPQROKLEKSETKOLPUS
DEFVHWHX�YZ[\]̂_̀abc̀̂a\dZbee\ĉfgeh\ij̀Z\bee\̀Z[\a[klja[f[_̀d\̂m\̀Z[\nbôa\nbi\p[c̀ĵ_\qqrsbt\bd\bf[_u[ut\
a[vbauj_v\fb_ub̀̂ah\dlofjddĵ_\̂m\c[àjmj[u\gbhâee\a[ĉaudt\iZjcZ\dZbee\o[\j_celu[u\ij̀Z\[bcZ\bggejcb̀ĵ_\m̂a\
gbhf[_̀w

DEFGHIHIHF\plox[c̀\̀̂\̀Z[\ale[d\̂m\̀Z[\yf[ajcb_\yaoj̀ab̀ĵ_\ydd̂cjb̀ĵ_\̂a\̂̀Z[a\bggejcboe[\baoj̀ab̀ĵ_\ale[dt\[j̀Z[a\
gbàh\fbh\ĉ_d̂ejub̀[\b_\baoj̀ab̀ĵ_\ĉ_ulc̀[u\l_u[a\̀Zjd\yva[[f[_̀\ij̀Z\b_h\̂̀Z[a\baoj̀ab̀ĵ_\̀̂\iZjcZ\j̀\jd\b\gbàh\
gâzju[u\̀Zb̀\{|}\̀Z[\baoj̀ab̀ĵ_\bva[[f[_̀\v̂z[a_j_v\̀Z[\̂̀Z[a\baoj̀ab̀ĵ_\g[afj̀d\ĉ_d̂ejub̀ĵ_t\{q}\̀Z[\baoj̀ab̀ĵ_d\̀̂\
o[\ĉ_d̂ejub̀[u\dlod̀b_̀jbeeh\j_ẑez[\ĉff̂ _\kl[d̀ĵ_d\̂m\ebi\̂a\mbc̀t\b_u\{~}\̀Z[\baoj̀ab̀ĵ_d\[fgêh\fb̀[ajbeeh\
djfjeba\gâc[ulabe\ale[d\b_u\f[̀Ẑud\m̂a\d[e[c̀j_v\baoj̀ab̀̂a{d}w

DEFGHIHIHW\plox[c̀\̀̂\̀Z[\ale[d\̂m\̀Z[\yf[ajcb_\yaoj̀ab̀ĵ_\ydd̂cjb̀ĵ_\̂a\̂̀Z[a\bggejcboe[\baoj̀ab̀ĵ_\ale[dt\[j̀Z[a\
gbàh\fbh\j_celu[\oh\x̂j_u[a\g[ad̂_d\̂a\[_̀j̀j[d\dlod̀b_̀jbeeh\j_ẑez[u\j_\b\ĉff̂ _\kl[d̀ĵ_\̂m\ebi\̂a\mbc̀\iẐd[\
ga[d[_c[\jd\a[klja[u\jm\ĉfge[̀[\a[ej[m\jd\̀̂\o[\bcĉau[u\j_\baoj̀ab̀ĵ_t\gâzju[u\̀Zb̀\̀Z[\gbàh\d̂lvZ̀\̀̂\o[\x̂j_[u\
ĉ_d[_̀d\j_\iaj̀j_v\̀̂\dlcZ\x̂j_u[aw\]̂_d[_̀\̀̂\baoj̀ab̀ĵ_\j_ẑezj_v\b_\buuj̀ĵ_be\g[ad̂_\̂a\[_̀j̀h\dZbee\_̂ \̀ĉ_d̀j̀l̀[\
ĉ_d[_̀\̀̂\baoj̀ab̀ĵ_\̂m\b_h\cebjft\ujdgl̀[\̂a\̂̀Z[a\fb̀̀[a\j_\kl[d̀ĵ_\_̂ \̀u[dcajo[u\j_\̀Z[\iaj̀̀[_\ĉ_d[_̀w

DEFVHXE�LRO��OM�SO�OLQROKL
DEFVHXHF�YZ[\]̂_̀abc̀̂a\dg[cjmjcbeeh\bva[[dt\bd\a[klja[u\oh\̀Z[\gâzjdĵ_d\̂m\p[c̀ĵ_\qqrs[\̂m\̀Z[\nbôa\nbit\bd\
bf[_u[ut\̀Zb̀�

HF �_\̀Z[\Zjaj_v\̂m\[fgêh[[d\m̂a\̀Z[\g[am̂afb_c[\̂m\îa�\l_u[a\̀Z[\]̂_̀abc̀\̂a\b_h\dloĉ_̀abc̀\
Z[a[l_u[at\_̂\ĉ_̀abc̀̂at\dloĉ_̀abc̀̂at\_̂a\b_h\g[ad̂_\bc̀j_v\̂_\o[Zbem\̂m\dlcZ\ĉ_̀abc̀̂a\̂a\
dloĉ_̀abc̀̂at\dZbee\o[\a[bd̂_\̂m\abc[t\ca[[ut\ĉêat\d[�\{j_celuj_v\̀ab_dv[_u[a}t\d[�lbe\̂aj[_̀b̀ĵ_t\̂a\
_b̀ĵ_be\̂ajvj_\ujdcajfj_b̀[\bvbj_d̀\b_h\cj̀j�[_\̂m\̀Z[\p̀b̀[\̂m\�[i\�̂a�\iẐ\jd\klbejmj[u\b_u\bzbjeboe[\
`̂\g[am̂af\̀Z[\îa�\̀̂\iZjcZ\̀Z[\[fgêhf[_̀\a[eb̀[d�

HW �̂\ĉ_̀abc̀̂at\dloĉ_̀abc̀̂at\_̂a\b_h\g[ad̂_\̂_\j̀d\o[Zbemt\dZbee\j_\b_h\fb__[at\ujdcajfj_b̀[\̂a\
j_̀jfjub̀[\b_h\[fgêh[[\Zja[u\m̂a\̀Z[\g[am̂afb_c[\̂m\îa�\l_u[a\̀Z[\ĉ_̀bc̀\̂_\bcĉl_̀\̂m\abc[t\ca[[ut\
ĉêat\d[�lbe\̂aj[_̀b̀ĵ_t\̂a\_b̀ĵ_be\̂ajvj_w

HX YZ[a[\fbh\o[\u[ulc̀[u\mâf\̀Z[\bf̂ l_̀\gbhboe[\̀̂\̀Z[\]̂_̀abc̀̂a\oh\̀Z[\�i_[a\l_u[a\̀Z[\ĉ_̀abc̀\b\
g[_bèh\b̀\mjm̀h\ûeebad\m̂a\[bcZ\g[ad̂_\m̂a\[bcZ\cbe[_uba\ubh\ulaj_v\iZjcZ\dlcZ\g[ad̂_\ibd\
ujdcajfj_b̀[u\bvbj_d̀\̂a\j_̀jfjub̀[u\j_\zĵeb̀ĵ_\̂m\̀Z[\gâzjdĵ_d\̂m\̀Z[\ĉ_̀abc̀�\b_u

HI YZ[\]̂_̀abc̀\fbh\o[\cb_c[e[u\̂a\̀[afj_b̀[u\oh\̀Z[\�i_[at\b_u\bee\f̂ _j[d\ul[\̂a\̀̂\o[ĉf[\ul[\
Z̀[a[l_u[a\fbh\o[\m̂am[j̀[u\m̂a\b\d[ĉ_u\̂a\b_h\dlod[kl[_̀\zĵeb̀ĵ_\̂m\̀Z[\̀[afd\̂a\ĉ_uj̀ĵ_d\̂m\̀Zjd\
d[c̀ĵ_\̂m\̀Z[\]̂_̀abc̀w

����J��EF�����������E����J����E���E������������E��E���E�����E��E���E��� 
DEF�HF¡�Q¢�ULREK£EJKLRSQ�RKSMEQLPE�¤¥�KLRSQ�RKSM
DEF�HFHF\YZ[\]̂_̀abc̀̂a\dg[cjmjcbeeh\bva[[d\j̀\jd\ôl_u\oh\p[c̀ĵ_\|r¦so\̂m\̀Z[\�[i\�̂a�\§[_[abe\̈l_jcjgbe\nbiw

����J��EF©������J���JEJ��������J�E��E���E����E��E���E�����E��E���E��� 
DEF©HFE�RQR¤RKS¢E�Uª¤OSU�ULRM
DEF©HFHF\YZ[\gbàj[d\bva[[\̀Zb̀\[bcZ\jd\ôl_u\̀̂\̀Z[\gâzjdĵ_d\̂m\̀Z[\ebid\̂m\̀Z[\p̀b̀[\̂m\�[i\�̂a�\v̂z[a_j_v\ojuuj_v\
b_u\ĉ_̀abc̀j_v\m̂a\gloejc\jfgâz[f[_̀\gâx[c̀dt\j_celuj_v\ol̀\_̂ \̀ejfj̀[u\̀̂\bggejcboe[\gâzjdĵ_d\̂m\̀Z[\§[_[abe\
�oejvb̀ĵ_d\nbit\nbôa\nbit\b_u\§[_[abe\̈l_jcjgbe\nbiw\Ŷ\̀Z[\[�̀[_̀\b_h\gâzjdĵ_d\j_\̀Z[\]̂_̀abc̀\«̂clf[_̀d\
ĉ_mejc̀\ij̀Z\b_h\gâzjdĵ_d\̂m\�[i\�̂a�\nbit\̀Z[\d̀b̀l̀̂ ah\gâzjdĵ_d\dZbee\ga[zbje\b_u\̀Z[\ĉ_mejc̀j_v\gâzjdĵ_d\j_\
Z̀[\]̂_̀abc̀\«̂clf[_̀d\dZbee\o[\u[[f[u\̀̂\ĉ_m̂af\̀̂\̀Z[\d̀b̀l̀̂ ah\gâzjdĵ_dw

DEF©HFHW\Ŷ\̀Z[\[�̀[_̀\̀Z[\ebid\̂m\̀Z[\p̀b̀[\̂m\�[i\�̂a�\v̂z[a_j_v\ojuuj_v\b_u\ĉ_̀abc̀j_v\m̂a\gloejc\jfgâz[f[_̀\
gâx[c̀d\fb_ub̀[\j_celdĵ_\̂m\dg[cjmjc\̀[afd\j_\ĉ_̀abc̀d\m̂a\dlcZ\jfgâz[f[_̀dt\ol̀\iZjcZ\ba[\_̂ \̀bea[buh\j_celu[u\j_\
Z̀[d[\§[_[abe\]̂_uj̀ĵ_dt\dlcZ\̀[afd\dZbee\o[\u[[f[u\b_u\Z[a[oh\ba[\j_ĉaĝab̀[u\j_̀̂ \̀Z[d[\§[_[abe\
]̂_uj̀ĵ_dwDEFGHIHIHX\YZ[\�i_[a\b_u\]̂_̀abc̀̂a\vab_̀\̀̂\b_h\g[ad̂_\̂a\[_̀j̀h\fbu[\b\gbàh\̀̂\b_\baoj̀ab̀ĵ_\ĉ_ulc̀[u\
l_u[a\̀Zjd\p[c̀ĵ_\|¬wt\iZ[̀Z[a\oh\x̂j_u[a\̂a\ĉ_d̂ejub̀ĵ_t\̀Z[\dbf[\ajvZ̀d\̂m\x̂j_u[a\b_u\ĉ_d̂ejub̀ĵ_\bd\̀Ẑd[\̂m\
Z̀[\�i_[a\b_u\]̂_̀abc̀̂a\l_u[a\̀Zjd\yva[[f[_̀w
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ABCDEFEGHDEIJKIFKLIGMNBJDOPKQMDRBJDEGEDS
TUTVWXYZ[\]̂_WX̀abcWdWeaaf

ghijklmniopqrshiptrtuviwtrsmxvhisqisptiutysiqxizvi{|q}~tn�thim|xqrzksmq|ik|niut~mtxhispksigiwrtkstnisptiksskwptnixm|k~i
nqw�zt|siymz�~sk|tq�y~vi}mspimsyikyyqwmkstni�nnmsmq|yik|nijt~tsmq|yi�t�qrsik|nispmyiwtrsmxmwksmq|iksi��������i��iq|i
����������i�|ntri�rntri�q�i����������ixrqzi�g�i�q|srkwsijqw�zt|syiyqxs}krtik|nispksim|i�rt�krm|�isptiksskwptni
xm|k~inqw�zt|sigizknti|qiwpk|�tyisqisptiqrm�m|k~ist�siqxi�g��ijqw�zt|si�����i�i����hi�t|trk~i�q|nmsmq|yiqxispti
�q|srkwsixqri�q|ysr�wsmq|hii�q|ysr�wsmq|i�k|k�trikyi�nlmytri�nmsmq|hiqsptrispk|ispqytiknnmsmq|yik|nint~tsmq|yiypq}|i
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NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

 

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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NANUET BOND PROJECTS PHASE 3 
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BID SET ISSUANCE  

JUNE 6, 2023 

 

 

 

INSURANCE CERTIFICATE                                                                                                                             00 73 20  
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\]̂_̀abĉ]d(( ePfU&)&P:g

h

ijk
lmnopqrstnu
vwqrstnxtyz{|ny}~�
���o�ny}~�

��j�k
ooooo
ooooo
ooooo
��������i�koooooo ������� ooooo��j���iko

�r��n�o����
�r��n�o�v�|o�sv�nw�yo��ryno�

������i�����������i�koooooo
��j���i��������ko�   ¡¡¢{¡¡o£oooooo �j�����ijkoooooo

�����������i�j�ko¤¥¦§§̈©ª«¬®̄°«©±²«©³¦«¬±̄́µ©́®©±̈¶«©́·©̄µ·́®̧¹±̄́µ©®«³¦«¬±«ªº»

ooooo

����������¼�ii��½���i�ko¤¾̄¬±©¬¶«̄·̄©ª́¦̧«µ±¬©®«¬«¹®²«ª©¿²«µ©¬««À̄µÁ©±²«©̄µ·́®̧¹±̄́µ©®«³¦«¬±«ªº»
���������i�j��k ���Â��	�k ji½��k�
ooooo ooooo ooooo

������ÃÄÅÆÇÈÉÊÊÇËÌÍÎÏÉËÐo¤Ñ·©Ò¥Ñ©́µ«®µ¬©¹©¬̄±«©́®©́µ¬±®¦±̄́µ©́µª̄±̄́µÓ©±²«©¬«µª«®©̧¹̈©¶®́Ô̄ª«©¹©
®«́¸̧ «µª«ª©¬́§¦±̄́µÓ©̄µ§¦ª̄µÁ©́¬±©¹µªṌ®©¬²«ª¦§«©́µ¬̄ª«®¹±̄́µ¬º»
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LABOR RATE SHEET 00 83 50 - 1 

 Labor Rate Sheet 

 
NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 
 
             

 
 
 

 

 

 

 

 

 

 

PROJECT  

       
Nanuet Union Free School District – Phase 3 Projects  

DATE            

CONTRACT NO.        

KSQ PROJ. # 2211002.00 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)  $     

 
 

 

 

 



LABOR RATE SHEET 00 83 50 - 2 

 

 

 

NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 2 

KSQ DESIGN PROJECT NO. 2111005.00 

 

               BID SET ISSUANCE  

DECEMBER 15, 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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.



������������	
��


�������
����������������

���� 

!

"#"$%&'()*+,$"-./$0$/1.1$2*34&3)5+'*$6&+78$9&:;3<=>,$?$/1.18$"@@$3<=>,A$3*A*3B*78$CD>*$")*3<'5+$#+A,<,(,*$&4$"3'><,*',AEF$C")*3<'5+$#+A,<,(,*$&4$"3'><,*',AEF$
C"#"EF$,>*$"#"$G&=&E$5+7$C"#"$9&+,35',$%&'()*+,AF$53*$3*=<A,*3*7$,357*)53HA$&4$D>*$")*3<'5+$#+A,<,(,*$&4$"3'><,*',A8$D><A$7&'()*+,$I5A$:3&7('*7$5,$.JK--K.J$LD$
&+$1JM1/M/1/-$(+7*3$N37*3$O&8/..P-P..Q.$I><'>$*R:<3*A$&+$1SM./M/1/-E$<A$+&,$4&3$3*A5@*E$<A$@<'*+A*7$4&3$&+*T,<)*$(A*$&+@;E$5+7$)5;$&+@;$U*$(A*7$<+$5''&375+'*$
I<,>$,>*$"#"$9&+,35',$%&'()*+,AV$D*3)A$&4$W*3B<'*8$D&$3*:&3,$'&:;3<=>,$B<&@5,<&+AE$*T)5<@$7&'<+4&X5<5'&+,35',A8'&)8
YZ[\]̂_�[Z̀$$ a.-J/bSQ1PPc

d
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UgSOT

qL SNOIefROTIg]T_SIhTQ̀]WO_IRQS]VOISQISNOIPQRSTUVSQTIURWISNOIXYTOSZISNUSISNOIefROTI]_IVQR_]WOT]RdIWOV̂UT]RdI
UIPQRSTUVSQTIoOgUŶSiIXYVNIRQS]VOI_NÛ̂I]RW]VUSOIfNOSNOTISNOIefROTI]_ITOrYO_S]RdIUIVQRgOTORVOIUbQRdI
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TOrYO_SIUIVQRgOTORVO[ISNOIXYTOSZIbUZ[If]SN]RIg]̀OIstuIaY_]RO__IWUZ_IUgSOTITOVO]hSIQgISNOIefROTp_IRQS]VO[I
TOrYO_SI_YVNIUIVQRgOTORVOiIkgISNOIXYTOSZIS]bÔZITOrYO_S_IUIVQRgOTORVO[ISNOIefROTI_NÛ̂IUSSORWiIvR̂O__I
SNOIefROTIUdTOO_IQSNOTf]_O[IURZIVQRgOTORVOITOrYO_SOWIYRWOTISN]_IXOVS]QRImiwI_NÛ̂IaOINÔWIf]SN]RISORI
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oOgUŶSyI
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VQRSTUVSQT_y

JK}qnIeaSU]RIa]W_IQTIROdQS]USOWIhTQhQ_Û_IgTQbIrYÛ]g]OWIVQRSTUVSQT_IUVVOhSUâOISQISNOIefROTIgQTIUIVQRSTUVSIgQTI
hOTgQTbURVOIURWIVQbĥOS]QRIQgISNOIPQR_STYVS]QRIPQRSTUVS[IUTTURdOIgQTIUIVQRSTUVSISQIaOIhTOhUTOWIgQTIOcOVYS]QRIaZISNOI
efROTIURWIUIVQRSTUVSQTI_ÔOVSOWIf]SNISNOIefROTp_IVQRVYTTORVO[ISQIaOI_OVYTOWIf]SNIhOTgQTbURVOIURWIhUZbORSIaQRW_I
OcOVYSOWIaZIUIrYÛ]g]OWI_YTOSZIOrY]̀ÛORSISQISNOIaQRW_I]__YOWIQRISNOIPQR_STYVS]QRIPQRSTUVS[IURWIhUZISQISNOIefROTISNOI
UbQYRSIQgIWUbUdO_IU_IWO_VT]aOWI]RIXOVS]QRI�I]RIOcVO__IQgISNOIlÛURVOIQgISNOIPQRSTUVSIzT]VOI]RVYTTOWIaZISNOIefROTIU_I
UITO_ŶSIQgISNOIPQRSTUVSQTIoOgUŶSyIQT
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qL �gSOTI]R̀O_S]dUS]QR[IWOSOTb]ROISNOIUbQYRSIgQTIfN]VNI]SIbUZIaOÎ]UâOISQISNOIefROTIURW[IU_I_QQRIU_I
hTUVS]VUâOIUgSOTISNOIUbQYRSI]_IWOSOTb]ROW[IbU�OIhUZbORSISQISNOIefROTyIQT
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JK�IkgISNOIXYTOSZIWQO_IRQSIhTQVOOWIU_IhTQ̀]WOWI]RIXOVS]QRItIf]SNITOU_QRUâOIhTQbhSRO__[ISNOIXYTOSZI_NÛ̂IaOIWOObOWISQI
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IJKLMNKOPJNLQKMRSKTNUVNTKWVRXVWVLQYKVUKZMIWNKIJKVUK[RJLYKZVLMIPLK\PJLMNJKUILV]NKLMNK̂ZUNJKSMRWWKXNKNULVLWNTKLIKNU\IJ]NKRUQK
JN_NTQKR̀RVWRXWNKLIKLMNK̂ZUNJa

bcdKe\KLMNKOPJNLQKNWN]LSKLIKR]LKPUTNJKON]LVIUKfagYKfahKIJKfaiYKLMNUKLMNKJNS[IUSVXVWVLVNSKI\KLMNKOPJNLQKLIKLMNK̂ZUNJKSMRWWKUILK
XNKjJNRLNJKLMRUKLMISNKI\KLMNKkIULJR]LIJKPUTNJKLMNKkIUSLJP]LVIUKkIULJR]LYKRUTKLMNKJNS[IUSVXVWVLVNSKI\KLMNK̂ZUNJKLIKLMNK
OPJNLQKSMRWWKUILKXNKjJNRLNJKLMRUKLMISNKI\KLMNK̂ZUNJKPUTNJKLMNKkIUSLJP]LVIUKkIULJR]LaKOPXlN]LKLIKLMNK]I__VL_NULKXQKLMNK
ẐUNJKLIK[RQKLMNKmRWRU]NKI\KLMNKkIULJR]LKnJV]NYKLMNKOPJNLQKVSKIXWVjRLNTYKZVLMIPLKTP[WV]RLVIUYK\IJ

op LMNKJNS[IUSVXVWVLVNSKI\KLMNKkIULJR]LIJK\IJK]IJJN]LVIUKI\KTN\N]LV̀NKZIJqKRUTK]I_[WNLVIUKI\KLMNK
kIUSLJP]LVIUKkIULJR]Lr

os RTTVLVIURWKWNjRWYKTNSVjUK[JI\NSSVIURWKRUTKTNWRQK]ISLSKJNSPWLVUjK\JI_KLMNKkIULJR]LIJtSKuN\RPWLYKRUTK
JNSPWLVUjK\JI_KLMNKR]LVIUSKIJK\RVWPJNKLIKR]LKI\KLMNKOPJNLQKPUTNJKON]LVIUKfrKRUTK

ov WVwPVTRLNTKTR_RjNSYKIJKV\KUIKWVwPVTRLNTKTR_RjNSKRJNKS[N]V\VNTKVUKLMNKkIUSLJP]LVIUKkIULJR]LYKR]LPRWK
TR_RjNSK]RPSNTKXQKTNWRQNTK[NJ\IJ_RU]NKIJKUIUx[NJ\IJ_RU]NKI\KLMNKkIULJR]LIJaK

bcyKe\KLMNKOPJNLQKNWN]LSKLIKR]LKPUTNJKON]LVIUKfagYKfaiKIJKfazYKLMNKOPJNLQtSKWVRXVWVLQKVSKWV_VLNTKLIKLMNKR_IPULKI\KLMVSKmIUTa

bc{K|MNKOPJNLQKSMRWWKUILKXNKWVRXWNKLIKLMNK̂ZUNJKIJKILMNJSK\IJKIXWVjRLVIUSKI\KLMNKkIULJR]LIJKLMRLKRJNKPUJNWRLNTKLIKLMNK
kIUSLJP]LVIUKkIULJR]LYKRUTKLMNKmRWRU]NKI\KLMNKkIULJR]LKnJV]NKSMRWWKUILKXNKJNTP]NTKIJKSNLKI\\KIUKR]]IPULKI\KRUQKSP]MK
PUJNWRLNTKIXWVjRLVIUSaK}IKJVjMLKI\KR]LVIUKSMRWWKR]]JPNKIUKLMVSKmIUTKLIKRUQK[NJSIUKIJKNULVLQKILMNJKLMRUKLMNK̂ZUNJKIJKVLSK
MNVJSYKN~N]PLIJSYKRT_VUVSLJRLIJSYKSP]]NSSIJSKRUTKRSSVjUSa

bcp�K|MNKOPJNLQKMNJNXQKZRV̀NSKUILV]NKI\KRUQK]MRUjNYKVU]WPTVUjK]MRUjNSKI\KLV_NYKLIKLMNKkIUSLJP]LVIUKkIULJR]LKIJKLIK
JNWRLNTKSPX]IULJR]LSYK[PJ]MRSNKIJTNJSKRUTKILMNJKIXWVjRLVIUSa

bcppK�UQK[JI]NNTVUjYKWNjRWKIJKNwPVLRXWNYKPUTNJKLMVSKmIUTK_RQKXNKVUSLVLPLNTKVUKRUQK]IPJLKI\K]I_[NLNULKlPJVSTV]LVIUKVUK
LMNKWI]RLVIUKVUKZMV]MKLMNKZIJqKIJK[RJLKI\KLMNKZIJqKVSKWI]RLNTKRUTKSMRWWKXNKVUSLVLPLNTKZVLMVUKLZIKQNRJSKR\LNJKRKTN]WRJRLVIUK
I\KkIULJR]LIJKuN\RPWLKIJKZVLMVUKLZIKQNRJSKR\LNJKLMNKkIULJR]LIJK]NRSNTKZIJqVUjKIJKZVLMVUKLZIKQNRJSKR\LNJKLMNKOPJNLQK
JN\PSNSKIJK\RVWSKLIK[NJ\IJ_KVLSKIXWVjRLVIUSKPUTNJKLMVSKmIUTYKZMV]MǸNJKI]]PJSK\VJSLaKe\KLMNK[JÌVSVIUSKI\KLMVSKnRJRjJR[MK
RJNK̀IVTKIJK[JIMVXVLNTKXQKWRZYKLMNK_VUV_P_K[NJVITKI\KWV_VLRLVIUKR̀RVWRXWNKLIKSPJNLVNSKRSKRKTN\NUSNKVUKLMNKlPJVSTV]LVIUKI\K
LMNKSPVLKSMRWWKXNKR[[WV]RXWNa

bcpsK}ILV]NKLIKLMNKOPJNLQYKLMNK̂ZUNJKIJKLMNKkIULJR]LIJKSMRWWKXNK_RVWNTKIJKTNWV̀NJNTKLIKLMNKRTTJNSSKSMIZUKIUKLMNK[RjNK
IUKZMV]MKLMNVJKSVjURLPJNKR[[NRJSa

bcpvK�MNUKLMVSKmIUTKMRSKXNNUK\PJUVSMNTKLIK]I_[WQKZVLMKRKSLRLPLIJQKIJKILMNJKWNjRWKJNwPVJN_NULKVUKLMNKWI]RLVIUKZMNJNK
LMNK]IUSLJP]LVIUKZRSKLIKXNK[NJ\IJ_NTYKRUQK[JÌVSVIUKVUKLMVSKmIUTK]IU\WV]LVUjKZVLMKSRVTKSLRLPLIJQKIJKWNjRWKJNwPVJN_NULK
SMRWWKXNKTNN_NTKTNWNLNTKMNJN\JI_KRUTK[JÌVSVIUSK]IU\IJ_VUjKLIKSP]MKSLRLPLIJQKIJKILMNJKWNjRWKJNwPVJN_NULKSMRWWKXNK
TNN_NTKVU]IJ[IJRLNTKMNJNVUaK�MNUKSIK\PJUVSMNTYKLMNKVULNULKVSKLMRLKLMVSKmIUTKSMRWWKXNK]IUSLJPNTKRSKRKSLRLPLIJQKXIUTKRUTK
UILKRSKRK]I__IUKWRZKXIUTa

bcp�c�����������
bcp�opc�������c��c���c��������c�����oK|MNKLILRWKR_IPULK[RQRXWNKXQKLMNK̂ZUNJKLIKLMNKkIULJR]LIJKPUTNJKLMNKkIUSLJP]LVIUK
kIULJR]LKR\LNJKRWWK[JI[NJKRTlPSL_NULSKMR̀NKXNNUK_RTNYKVU]WPTVUjKRWWIZRU]NKLIKLMNKkIULJR]LIJKI\KRUQKR_IPULSKJN]NV̀NTK
IJKLIKXNKJN]NV̀NTKXQKLMNK̂ZUNJKVUKSNLLWN_NULKI\KVUSPJRU]NKIJKILMNJK]WRV_SK\IJKTR_RjNSKLIKZMV]MKLMNKkIULJR]LIJKVSK
NULVLWNTYKJNTP]NTKXQKRWWK̀RWVTKRUTK[JI[NJK[RQ_NULSK_RTNKLIKIJKIUKXNMRW\KI\KLMNKkIULJR]LIJKPUTNJKLMNKkIUSLJP]LVIUK
kIULJR]La

bcp�osc������������c��������oK|MNKRjJNN_NULKXNLZNNUKLMNK̂ZUNJKRUTKkIULJR]LIJKVTNULV\VNTKIUKLMNK]ÌNJK[RjNYK
VU]WPTVUjKRWWKkIULJR]LKuI]P_NULSKRUTK]MRUjNSK_RTNKLIKLMNKRjJNN_NULKRUTKLMNKkIULJR]LKuI]P_NULSaK

bcp�ovc����������c�������oK�RVWPJNKI\KLMNKkIULJR]LIJYKZMV]MKMRSKUILKXNNUKJN_NTVNTKIJKZRV̀NTYKLIK[NJ\IJ_KIJKILMNJZVSNK
LIK]I_[WQKZVLMKRK_RLNJVRWKLNJ_KI\KLMNKkIUSLJP]LVIUKkIULJR]La

bcp�o�c�����c�������oK�RVWPJNKI\KLMNK̂ZUNJYKZMV]MKMRSKUILKXNNUKJN_NTVNTKIJKZRV̀NTYKLIK[RQKLMNKkIULJR]LIJKRSKJNwPVJNTK
PUTNJKLMNKkIUSLJP]LVIUKkIULJR]LKIJKLIK[NJ\IJ_KRUTK]I_[WNLNKIJK]I_[WQKZVLMKLMNKILMNJK_RLNJVRWKLNJ_SKI\KLMNK
kIUSLJP]LVIUKkIULJR]LaK
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IJKLMNJOPQRSTURJVPUWXYQRZM[\]][̂_̀[abcdè f̂g[̂_ĥ[cbeijkg̀[̂_̀[hlj̀̀ è f̂[m̀ n̂̀ f̀[̂_̀[onf̀j[hfa[pbf̂jhĉbjq

IJKN[rs[̂_kg[tbfa[kg[kggd̀a[sbj[hf[hlj̀̀ è f̂[m̀ n̂̀ f̀[h[pbf̂jhĉbj[hfa[gdmcbf̂jhĉbju[̂_̀[̂̀je[pbf̂jhĉbj[kf[̂_kg[tbfa[
g_h]][m̀[à è̀a[̂b[m̀[vdmcbf̂jhĉbj[hfa[̂_̀[̂̀je[onf̀j[g_h]][m̀[à è̀a[̂b[m̀[pbf̂jhĉbjq

IJKw[xbakskcĥkbfg[̂b[̂_kg[mbfa[hj̀[hg[sb]]bngy

[[

z{|}~�����|������������������}�������}������}���������}�����|}���������������}��������}||�}������������~�����|}����
O�����O���J��J����O���� ������
pbeihf�y z ��|��}���{�}�� pbeihf�y z ��|��}���{�}��

vklfĥdj̀y AA vklfĥdj̀y AA

¡hè[hfa[¢k̂]̀y [[[[ ¡hè[hfa[¢k̂]̀y [[[[
\aaj̀ggy [[ \aaj̀ggy [[
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IJKLMNOPQRNS

TUVWXYTWUXZ[\]̂ _̀]ab̀cbbd_eefg hiXjWkZ[\]̂ _̀]ab̀ldmanmo]p̀lp]n_̀qr̀
stema_eefg

Z
Z

Z
Z

UuVjXZ[\]̂ _̀]ab̀cbbd_eefg
Z
Z

TUVhWXiTWvUVPTUVWXYTW
wxyzgZZZZZZZ
{|}~�ygZZZZZZZZ
wz�����y�}�Z[\]̂ _̀]ab̀�qn]�mqa�g
Z
���w
wxyzZ[\q�̀_]dpm_d̀��]à�qae�dtn�mqà�qa�d]n�̀�]�_fgZZZZZZ
{|}~�ygZZZZZZZZ
�}�����xy�}��Zy}Zy���Z�}��g �Z �}�z Z �zzZ�x�yZ�x�z

TUVWXYTWUXPYhPIXvVTvIY� PhiXjWk
�}|�x��g [�qdoqd]�_̀�_]pf �}|�x��g [�qdoqd]�_̀�_]pf

����xy~�zg ����xy~�zg
�x|zZx��Z��y�zg ZZ �x|zZx��Z��y�zg ZZ
[ca�̀]bbm�mqa]p̀em�a]�td_è]oo_]d̀qà��_̀p]e�̀o]�_f

[� ¡̀¢\� ¡£c¤¢ \̀ \�¥̀¦̀\]̂_§̀cbbd_eè]ab̀¤_p_o�qa_f̀
ŸjVWZ}�ZQXU©jXg UuVjXªhPXjIXjhjVWYWv«jZ[cdn�m�_n�§̀

¬a�ma__d̀qd̀q��_d̀o]d��fg
Z
Z
Z

Z
Z
Z
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IJKLMNOLPQRSTUVSQTLURWLSNOLXYTOSZ[L\Q]RŜZLURWL_ÒOTÛ̂ZLa]RWLSNOb_ỒO_[LSNO]TLNO]T_[LOcOVYSQT_[LUWb]R]_STUSQT_[L
_YVVO__QT_LURWLU__]dR_LSQLSNOLefROTLSQLgUZLhQTL̂UaQT[LbUSOT]Û_LURWLOiY]gbORSLhYTR]_NOWLhQTLY_OL]RLSNOLgOThQTbURVOLQhL
SNOLPQR_STYVS]QRLPQRSTUVS[LfN]VNL]_L]RVQTgQTUSOWLNOTO]RLaZLTOhOTORVOj

IJkLl]SNLTO_gOVSLSQLSNOLefROT[LSN]_LQâ]dUS]QRL_NÛ̂LaOLRŶ̂LURWL̀Q]WL]hLSNOLPQRSTUVSQTm
IJknKLoTQbgŜZLbUpO_LgUZbORS[LW]TOVŜZLQTL]RW]TOVŜZ[LhQTLÛ̂L_Yb_LWYOLP̂U]bURS_[LURW

IJknkLqOhORW_[L]RWObR]h]O_LURWLNQ̂W_LNUTb̂O__LSNOLefROTLhTQbLV̂U]b_[LWObURW_[L̂]OR_LQTL_Y]S_LaZLURZLgOT_QRLQTLORS]SZL
fNQ_OLV̂U]b[LWObURW[L̂]ORLQTL_Y]SL]_LhQTLSNOLgUZbORSLhQTL̂UaQT[LbUSOT]Û_LQTLOiY]gbORSLhYTR]_NOWLhQTLY_OL]RLSNOL
gOThQTbURVOLQhLSNOLPQR_STYVS]QRLPQRSTUVS[LgTQ̀]WOWLSNOLefROTLNU_LgTQbgŜZLRQS]h]OWLSNOLPQRSTUVSQTLURWLSNOLXYTOSZLrUSL
SNOLUWWTO__LWO_VT]aOWL]RLXOVS]QRLstuLQhLURZLV̂U]b_[LWObURW_[L̂]OR_LQTL_Y]S_LURWLSORWOTOWLWOhOR_OLQhL_YVNLV̂U]b_[L
WObURW_[L̂]OR_LQTL_Y]S_LSQLSNOLPQRSTUVSQTLURWLSNOLXYTOSZ[LURWLgTQ̀]WOWLSNOTOL]_LRQLefROTLqOhUŶSj

IJvLl]SNLTO_gOVSLSQLP̂U]bURS_[LSN]_LQâ]dUS]QRL_NÛ̂LaOLRŶ̂LURWL̀Q]WL]hLSNOLPQRSTUVSQTLgTQbgŜZLbUpO_LgUZbORS[L
W]TOVŜZLQTL]RW]TOVŜZ[LhQTLÛ̂L_Yb_LWYOj

IJwLMNOLXYTOSZL_NÛ̂LNÙOLRQLQâ]dUS]QRLSQLP̂U]bURS_LYRWOTLSN]_LxQRWLYRS]̂m
IJwnKLP̂U]bURS_LfNQLUTOLObĝQZOWLaZLQTLNÙOLULW]TOVSLVQRSTUVSLf]SNLSNOLPQRSTUVSQTLNÙOLd]̀ORLRQS]VOLSQLSNOLXYTOSZLrUSL
SNOLUWWTO__LWO_VT]aOWL]RLXOVS]QRLstuLURWL_ORSLULVQgZ[LQTLRQS]VOLSNOTOQh[LSQLSNOLefROT[L_SUS]RdLSNUSLULV̂U]bL]_LaO]RdLbUWOL
YRWOTLSN]_LxQRWLURW[Lf]SNL_Ya_SURS]ÛLUVVYTUVZ[LSNOLUbQYRSLQhLSNOLV̂U]bj

IJwnkLP̂U]bURS_LfNQLWQLRQSLNÙOLULW]TOVSLVQRSTUVSLf]SNLSNOLPQRSTUVSQTm
nK yÙOLhYTR]_NOWLfT]SSORLRQS]VOLSQLSNOLPQRSTUVSQTLURWL_ORSLULVQgZ[LQTLRQS]VOLSNOTOQh[LSQLSNOLefROT[Lf]SN]RL

z{LWUZ_LUhSOTLNÙ]RdL̂U_SLgOThQTbOWL̂UaQTLQTL̂U_SLhYTR]_NOWLbUSOT]Û_LQTLOiY]gbORSL]RV̂YWOWL]RLSNOLV̂U]bL
_SUS]Rd[Lf]SNL_Ya_SURS]ÛLUVVYTUVZ[LSNOLUbQYRSLQhLSNOLV̂U]bLURWLSNOLRUbOLQhLSNOLgUTSZLSQLfNQbLSNOL
bUSOT]Û_LfOTOLhYTR]_NOWLQTL_Ygĝ]OWLQTLhQTLfNQbLSNOL̂UaQTLfU_LWQROLQTLgOThQTbOW|LURW

nk yÙOLO]SNOTLTOVO]̀OWLULTO\OVS]QRL]RLfNQ̂OLQTL]RLgUTSLhTQbLSNOLPQRSTUVSQT[LQTLRQSLTOVO]̀OWLf]SN]RL}{LWUZ_L
QhLhYTR]_N]RdLSNOLUaQ̀OLRQS]VOLURZLVQbbYR]VUS]QRLhTQbLSNOLPQRSTUVSQTLaZLfN]VNLSNOLPQRSTUVSQTLNU_L
]RW]VUSOWLSNOLV̂U]bLf]̂̂LaOLgU]WLW]TOVŜZLQTL]RW]TOVŜZ|LURW

nv ~QSLNÙ]RdLaOORLgU]WLf]SN]RLSNOLUaQ̀OL}{LWUZ_[LNÙOL_ORSLULfT]SSORLRQS]VOLSQLSNOLXYTOSZLrUSLSNOLUWWTO__L
WO_VT]aOWL]RLXOVS]QRLstuLURWL_ORSLULVQgZ[LQTLRQS]VOLSNOTOQh[LSQLSNOLefROT[L_SUS]RdLSNUSLULV̂U]bL]_LaO]RdL
bUWOLYRWOTLSN]_LxQRWLURWLORV̂Q_]RdLULVQgZLQhLSNOLgTÒ]QY_LfT]SSORLRQS]VOLhYTR]_NOWLSQLSNOLPQRSTUVSQTj

IJ�L�hLULRQS]VOLTOiY]TOWLaZLXOVS]QRL�L]_Ld]̀ORLaZLSNOLefROTLSQLSNOLPQRSTUVSQTLQTLSQLSNOLXYTOSZ[LSNUSL]_L_Yhh]V]ORSL
VQbĝ]URVOj

IJ�LlNORLSNOLP̂U]bURSLNU_L_US]_h]OWLSNOLVQRW]S]QR_LQhLXOVS]QRL�[LSNOLXYTOSZL_NÛ̂LgTQbgŜZLURWLUSLSNOLXYTOSZ�_LOcgOR_OL
SUpOLSNOLhQ̂̂Qf]RdLUVS]QR_m
IJ�nKLXORWLURLUR_fOTLSQLSNOLP̂U]bURS[Lf]SNLULVQgZLSQLSNOLefROT[Lf]SN]RL��LWUZ_LUhSOTLTOVO]gSLQhLSNOLV̂U]b[L_SUS]RdLSNOL
UbQYRS_LSNUSLUTOLYRW]_gYSOWLURWLSNOLaU_]_LhQTLVNÛ̂ORd]RdLURZLUbQYRS_LSNUSLUTOLW]_gYSOWj

IJ�nkLoUZLQTLUTTURdOLhQTLgUZbORSLQhLURZLYRW]_gYSOWLUbQYRS_j

IJ�LMNOLXYTOSZ�_LSQSÛLQâ]dUS]QRL_NÛ̂LRQSLOcVOOWLSNOLUbQYRSLQhLSN]_LxQRW[LURWLSNOLUbQYRSLQhLSN]_LxQRWL_NÛ̂LaOL
VTOW]SOWLhQTLURZLgUZbORS_LbUWOL]RLdQQWLhU]SNLaZLSNOLXYTOSZj
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\PRPZOaXIcZPKI\V̂\PROPZR[IRSSVQRSWXIPKLIR_NVOPINeIPKLIS[RZ_IROTIPKLIOR_LINeIPKLIdRQPWIPNIcKN_IPKLI
_RPLQZR[\IcLQLIeVQOZ\KLTINQI\Vdd[ZLTINQIeNQIcKN_IPKLI[R̂NQIcR\ITNOLINQIdLQeNQ_LTyIROT

kh vR]LILZPKLQIQLSLZ]LTIRIQLYLSPZNOIZOIcKN[LINQIZOIdRQPIeQN_IPKLIMNOPQRSPNQXINQIONPIQLSLZ]LTIcZPKZOIzxITRW\I
NeIeVQOZ\KZOaIPKLIR̂N]LIONPZSLIROWISN__VOZSRPZNOIeQN_IPKLIMNOPQRSPNQÎWIcKZSKIPKLIMNOPQRSPNQIKR\I
ZOTZSRPLTIPKLIS[RZ_IcZ[[ÎLIdRZTITZQLSP[WINQIZOTZQLSP[WyIROT

ks {NPIKR]ZOaÎLLOIdRZTIcZPKZOIPKLIR̂N]LIzxITRW\XIKR]LI\LOPIRIcQZPPLOIONPZSLIPNIPKLIUVQLPWIoRPIPKLIRTTQL\\I
TL\SQẐLTIZOIULSPZNOIpqrIROTI\LOPIRISNdWXINQIONPZSLIPKLQLNeXIPNIPKLIbcOLQXI\PRPZOaIPKRPIRIS[RZ_IZ\ÎLZOaI
_RTLIVOTLQIPKZ\IuNOTIROTILOS[N\ZOaIRISNdWINeIPKLIdQL]ZNV\IcQZPPLOIONPZSLIeVQOZ\KLTIPNIPKLIMNOPQRSPNQg

FG|I}eIRIONPZSLIQLfVZQLTÎWIULSPZNOI~IZ\IaZ]LOÎWIPKLIbcOLQIPNIPKLIMNOPQRSPNQINQIPNIPKLIUVQLPWXIPKRPIZ\I\VeeZSZLOPI
SN_d[ZROSLg

FG�IiKLOIPKLIM[RZ_ROPIKR\I\RPZ\eZLTIPKLISNOTZPZNO\INeIULSPZNOI~XIPKLIUVQLPWI\KR[[IdQN_dP[WIROTIRPIPKLIUVQLPW�\IL̀dLO\LI
PRmLIPKLIeN[[NcZOaIRSPZNO\j
FG�kHIULOTIROIRO\cLQIPNIPKLIM[RZ_ROPXIcZPKIRISNdWIPNIPKLIbcOLQXIcZPKZOI~�ITRW\IRePLQIQLSLZdPINeIPKLIS[RZ_XI\PRPZOaIPKLI
R_NVOP\IPKRPIRQLIVOTZ\dVPLTIROTIPKLÎR\Z\IeNQISKR[[LOaZOaIROWIR_NVOP\IPKRPIRQLITZ\dVPLTg

FG�khIlRWINQIRQQROaLIeNQIdRW_LOPINeIROWIVOTZ\dVPLTIR_NVOP\g

FG�IJKLIUVQLPW�\IPNPR[IN̂[ZaRPZNOI\KR[[IONPIL̀SLLTIPKLIR_NVOPINeIPKZ\IuNOTXIROTIPKLIR_NVOPINeIPKZ\IuNOTI\KR[[ÎLI
SQLTZPLTIeNQIROWIdRW_LOP\I_RTLIZOIaNNTIeRZPKÎWIPKLIUVQLPWg

FG�I�_NVOP\INcLTÎWIPKLIbcOLQIPNIPKLIMNOPQRSPNQIVOTLQIPKLIMNO\PQVSPZNOIMNOPQRSPI\KR[[ÎLIV\LTIeNQIPKLIdLQeNQ_ROSLI
NeIPKLIMNO\PQVSPZNOIMNOPQRSPIROTIPNI\RPZ\eWIS[RZ_\XIZeIROWXIVOTLQIROWIMNO\PQVSPZNOIlLQeNQ_ROSLIuNOTgIIuWIPKLI
MNOPQRSPNQIeVQOZ\KZOaIROTIPKLIbcOLQIRSSLdPZOaIPKZ\IuNOTXIPKLWIRaQLLIPKRPIR[[IeVOT\ILRQOLTÎWIPKLIMNOPQRSPNQIZOIPKLI
dLQeNQ_ROSLINeIPKLIMNO\PQVSPZNOIMNOPQRSPIRQLITLTZSRPLTIPNI\RPZ\eWIN̂[ZaRPZNO\INeIPKLIMNOPQRSPNQIROTIPKLIUVQLPWIVOTLQI
PKZ\IuNOTXI\V̂YLSPIPNIPKLIbcOLQ�\IdQZNQZPWIPNIV\LIPKLIeVOT\IeNQIPKLISN_d[LPZNOINeIPKLIcNQmg

FG�IJKLIUVQLPWI\KR[[IONPÎLI[ZR̂[LIPNIPKLIbcOLQXIM[RZ_ROP\INQINPKLQ\IeNQIN̂[ZaRPZNO\INeIPKLIMNOPQRSPNQIPKRPIRQLIVOQL[RPLTI
PNIPKLIMNO\PQVSPZNOIMNOPQRSPgIJKLIbcOLQI\KR[[IONPÎLI[ZR̂[LIeNQIdRW_LOPINeIROWISN\P\INQIL̀dLO\L\INeIROWIM[RZ_ROPI
VOTLQIPKZ\IuNOTXIROTI\KR[[IKR]LIVOTLQIPKZ\IuNOTIONIN̂[ZaRPZNO\IPNI_RmLIdRW_LOP\IPNXIaZ]LIONPZSL\INOÎLKR[eINeXINQI
NPKLQcZ\LIKR]LIN̂[ZaRPZNO\IPNIM[RZ_ROP\IVOTLQIPKZ\IuNOTg
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FGHIJKLMJNOPMQRJLMPMSRJTUVWMXJYZQV[MJZ\JUYRJ[LUY]M̂JVY[_ÒVY]J[LUY]MXJZ\JQVaM̂JQZJQLMJbZYXQPO[QVZYJbZYQPU[QJZPJQZJ
PM_UQM̀JXOS[ZYQPU[QX̂JcOP[LUXMJZP̀MPXJUỲJZQLMPJZS_V]UQVZYXd

FGHHJeZJXOVQJZPJU[QVZYJXLU__JSMJ[ZaaMY[M̀JSRJUJb_UVaUYQJOỲMPJQLVXJfZỲJZQLMPJQLUYJVYJUJ[ZOPQJZ\J[ZacMQMYQJ
gOPVX̀V[QVZYJVYJQLMJ_Z[UQVZYJVYJTLV[LJQLMJTZPhJZPJcUPQJZ\JQLMJTZPhJVXJ_Z[UQM̀JZPJU\QMPJQLMJMicVPUQVZYJZ\JZYMJRMUPJ\PZaJQLMJ
ÙQMJjklJZYJTLV[LJQLMJb_UVaUYQJ]UWMJQLMJYZQV[MJPMmOVPM̀JSRJNM[QVZYJndkJZPJNM[QVZYJndodp̂JZPJjolJZYJTLV[LJQLMJ_UXQJ_USZPJ
ZPJXMPWV[MJTUXJcMP\ZPaM̀JSRJUYRZYMJZPJQLMJ_UXQJaUQMPVU_XJZPJMmOVcaMYQJTMPMJ\OPYVXLM̀JSRJUYRZYMJOỲMPJQLMJ
bZYXQPO[QVZYJbZYQPU[Q̂JTLV[LMWMPJZ\JjklJZPJjolJ\VPXQJZ[[OPXdJJq\JQLMJcPZWVXVZYXJZ\JQLVXJrUPU]PUcLJUPMJWZV̀JZPJcPZLVSVQM̀J
SRJ_UT̂JQLMJaVYVaOaJcMPVZ̀JZ\J_VaVQUQVZYJUWUV_US_MJQZJXOPMQVMXJUXJUJ̀M\MYXMJVYJQLMJgOPVX̀V[QVZYJZ\JQLMJXOVQJXLU__JSMJ
Ucc_V[US_Md

FGHsJeZQV[MJQZJQLMJNOPMQR̂JQLMJtTYMPJZPJQLMJbZYQPU[QZPJXLU__JSMJaUV_M̀JZPJ̀M_VWMPM̀JQZJQLMJÙ P̀MXXJXLZTYJZYJQLMJ
XV]YUQOPMJcU]MdJJu[QOU_JPM[MVcQJZ\JYZQV[MJSRJNOPMQR̂JQLMJtTYMPJZPJQLMJbZYQPU[QZP̂JLZTMWMPJU[[Zac_VXLM̀ ĴXLU__JSMJ
XO\\V[VMYQJ[Zac_VUY[MJUXJZ\JQLMJ̀UQMJPM[MVWM̀JUQJQLMJÙ P̀MXXJXLZTYJZYJQLMJXV]YUQOPMJcU]Md

FGHvJwLMYJQLVXJfZỲJLUXJSMMYJ\OPYVXLM̀JQZJ[Zac_RJTVQLJUJXQUQOQZPRJZPJZQLMPJ_M]U_JPMmOVPMaMYQJVYJQLMJ_Z[UQVZYJTLMPMJ
QLMJ[ZYXQPO[QVZYJTUXJQZJSMJcMP\ZPaM̀ ĴUYRJcPZWVXVZYJVYJQLVXJfZỲJ[ZY\_V[QVY]JTVQLJXUV̀JXQUQOQZPRJZPJ_M]U_JPMmOVPMaMYQJ
XLU__JSMJ̀MMaM̀J̀M_MQM̀JLMPM\PZaJUỲJcPZWVXVZYXJ[ZY\ZPaVY]JQZJXO[LJXQUQOQZPRJZPJZQLMPJ_M]U_JPMmOVPMaMYQJXLU__JSMJ
M̀MaM̀JVY[ZPcZPUQM̀JLMPMVYdJJKLMJVYQMYQJVXJQLUQJQLVXJfZỲJXLU__JSMJ[ZYXQPOM̀JUXJUJXQUQOQZPRJSZỲJUỲJYZQJUXJUJ[ZaaZYJ
_UTJSZỲd

FGHxJycZYJPMmOMXQJSRJUYRJcMPXZYJZPJMYQVQRJUccMUPVY]JQZJSMJUJcZQMYQVU_JSMYM\V[VUPRJZ\JQLVXJfZỲ ĴQLMJbZYQPU[QZPJXLU__J
cPZacQ_RJ\OPYVXLJUJ[ZcRJZ\JQLVXJfZỲJZPJXLU__JcMPaVQJUJ[ZcRJQZJSMJaÙMd

FGHzG{|}~�~�~���
FGHz�HJb_UVaUYQ�JuYJVỲVWV̀OU_JZPJMYQVQRJLUWVY]JUJ̀VPM[QJ[ZYQPU[QJTVQLJQLMJbZYQPU[QZPJZPJTVQLJUJXOS[ZYQPU[QZPJZ\JQLMJ
bZYQPU[QZPJQZJ\OPYVXLJ_USZP̂JaUQMPVU_XJZPJMmOVcaMYQJ\ZPJOXMJVYJQLMJcMP\ZPaUY[MJZ\JQLMJbZYQPU[QdJJKLMJVYQMYQJZ\JQLVXJfZỲJ
XLU__JSMJQZJVY[_ÒMJTVQLZOQJ_VaVQUQVZYJVYJQLMJQMPaXJ�_USZP̂JaUQMPVU_XJZPJMmOVcaMYQ�JQLUQJcUPQJZ\JTUQMP̂J]UX̂JcZTMP̂J_V]LQ̂J
LMUQ̂JZV_̂J]UXZ_VYM̂JQM_McLZYMJXMPWV[MJZPJPMYQU_JMmOVcaMYQJOXM̀JVYJQLMJbZYXQPO[QVZYJbZYQPU[Q̂JUP[LVQM[QOPU_JUỲJ
MY]VYMMPVY]JXMPWV[MXJPMmOVPM̀J\ZPJcMP\ZPaUY[MJZ\JQLMJTZPhJZ\JQLMJbZYQPU[QZPJUỲJQLMJbZYQPU[QZP�XJXOS[ZYQPU[QZPX̂JUỲJ
U__JZQLMPJVQMaXJ\ZPJTLV[LJUJaM[LUYV[�XJ_VMYJaURJSMJUXXMPQM̀JVYJQLMJgOPVX̀V[QVZYJTLMPMJQLMJ_USZP̂JaUQMPVU_XJZPJMmOVcaMYQJ
TMPMJ\OPYVXLM̀d

FGHz�sJbZYXQPO[QVZYJbZYQPU[Q�JKLMJU]PMMaMYQJSMQTMMYJQLMJtTYMPJUỲJQLMJbZYQPU[QZPJV̀MYQV\VM̀JZYJQLMJXV]YUQOPMJcU]M̂J
VY[_ÒVY]JU__JbZYQPU[QJ�Z[OaMYQXJUỲJ[LUY]MXJQLMPMQZd

FGHz�vJtTYMPJ�M\UO_Q�J�UV_OPMJZ\JQLMJtTYMP̂JTLV[LJLUXJYMVQLMPJSMMYJPMaM̀VM̀JYZPJTUVWM̀ ĴQZJcURJQLMJbZYQPU[QZPJUXJ
PMmOVPM̀JSRJQLMJbZYXQPO[QVZYJbZYQPU[QJZPJQZJcMP\ZPaJUỲJ[Zac_MQMJZPJ[Zac_RJTVQLJQLMJZQLMPJQMPaXJQLMPMZ\d
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ù P̀MXX� J ù P̀MXX� J



����������	
���������������������
��������	����������������
������������ !����������	��	�
�
�
���"������
��
�#$� �������	��	�
�
�
���"������
��
�#$� ���#$�
�������
%���#��	�� ������	
���
�������	
�$�����
�������&���"�!����������	��	�
�
�
���"������
��
���!����������	
�'�������������
�()��)(�*!��	��(+��+������	����
,�����-��������'������.�������	��/+�+����#����	�
�"���������#��������	����"����	�0
���������	��#��	�������	���1��������	��������	���'�
��
���������	
���
�
������	
�2�!������"�3��������!�������
���������
������
��	�#��0���������	"�4�����	
���
������
56789:;<76=�� >�(�?/����@

A

BCDEFGFHIEFJKLJGLMJHNOCKEPQLRNESCKEFHFET
UVUWXYZ[\]̂_̀XYabcdXeXfbbg

hijklmnojpqrstijqusuvwjxustnywijtrjtqujvuztjryj{wj|}r~�uo�uijn}yrs{ltnr}jl}ojvu�nuyijtqltjhjxsultuojtqujlttlxquojyn}l�j
orx�{u}tjzn{��tl}ur�z�wj~ntqjntzjlzzrxnltuoj�oontnr}zjl}ojku�utnr}zj�u�rstjl}ojtqnzjxustnynxltnr}jltj��������j��jr}j
����������j�}ousj�sousj�r�j����������jysr{j�h�j�r}tslxtjkrx�{u}tzjzryt~lsujl}ojtqltjn}j�su�lsn}�jtqujlttlxquoj
yn}l�jorx�{u}tjhj{louj}rjxql}�uzjtrjtqujrsn�n}l�jtu�tjryj�h��jkrx�{u}tj�����j�j����ij�usyrs{l}xuj�r}oijrtqusj
tql}jtqrzujloontnr}zjl}ojou�utnr}zjzqr~}jn}jtqujlzzrxnltuoj�oontnr}zjl}ojku�utnr}zj�u�rst�

�������������������������������������������������������������
����� ¡¢£

�������������������������������������������������������������
�¤�¥¦ ¢£

�������������������������������������������������������������
�§̈¥ ¡¢



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

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 3 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.    General – GC-01 - Project name is Nanuet Phase 3 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 and Barr Middle School. 

 
C.    Electrical – EC-01 - Project name is Nanuet Phase 3 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 

 
D.    Mechanical– MC-01 - Project name is Nanuet Phase 3 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 and Barr Middle School. 

 
E.    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). 
 

 
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 
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 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 
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 
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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 Both Schools (Roofing): BE-01, EC-01 
 
             Start of Construction:         June 24, 2023 

Equipment Submittals & Approvals:      August – October 2023  
Substantial Completion All Schools:      September 10, 2024 

1.4        Milestone Schedule  - High School Projects: GC-01, MC-01, EC-01 
 

  Start of Construction Classroom Renovation:    June 28, 2024 
  Start of Construction Hydronic Conversion:    June 28, 2024 
  Start of Construction BMS Controls Upgrade:  June 28, 2024 

Equipment Submittals & Approvals:      August – October 2023  
Substantial Completion Classroom Renovation:   August 24, 2024 
Substantial Completion Hydronic Conversion:   September 17, 2024 
Substantial Completion BMS Controls Upgrade:   September 17, 2024 

1.4        Milestone Schedule  - Barr Middle School Projects: GC-01, MC-01, EC-01 
 

  Start of Construction Elevator Replacement:    June 26, 2024 
Start of Construction Switchgear & Transformer:   June 26, 2024 
Start of Construction BMS Controls Upgrades:   June 26, 2024 
Start of Construction Air Conditioning Project:   June 26, 2024 
Equipment Submittals & Approvals:      August – October 2023 
Substantial Completion Elevator Replacement:   August 28, 2024 
Substantial Completion Switchgear & Transformer:  August 19, 2024 

  Substantial Completion BMS Controls Upgrades:  September 19, 2024 
  Substantial Completion Air Conditioning Project:  September 19, 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  
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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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ROOF PLAN GENERAL NOTES:
1. ALL DRAWINGS ARE GRAPHIC REPRESENTATIONS OF APPROXIMATE 

LOCATIONS OF MATERIALS. IT IS THE CONTRACTORS RESPONSIBILITY TO 
FIELD VERIFY ALL CONDITIONS PRIOR TO THE COMMENCEMENT OF WORK.

2. DIMENSIONS AND CONDITIONS ON THE ROOF PLAN AND DETAILS AREA 
APPROXIMATE AND MUST BE CONFIRMED BY THE CONTRACTOR. ONLY 
CERTAIN FASTENERS ARE SHOWN ON THE DRAWINGS, REFER TO 
SPECIFICATIONS FOR ADDITIONAL FASTENER REQUIREMENTS.

3. TEST THE EXISTING DRAIN LINES WITH A RUNNING HOSE FOR AT LEAST ONE 
HOUR PRIOR TO STARTING ANY OTHER WORK. PROVIDE A WRITTEN 
REPORT OF ANY CLOGGED LINES TO THE ARCHITECT AND OWNER. 
CLOGGED DRAIN LINES WILL BE CLEANED BY THE OWNER.

4. COVER AND PROTECT ALL DRAIN OPENINGS AT THE BEGINNING OF EACH 
WORK DAY. REMOVE THE COVERS AT THE END OF EACH DAY AND BEFORE 
PRECIPITATION OCCURS.

5. PERFORM WHATEVER WORK IS REQUIRED TO RESTORE THE DRAIN LINES 
TO CLEAN, CLEAR, FREE FLOWING CONDITION AT THE COMPLETION OF THE 
PROJECT.

6. THE CONTRACTOR SHALL BE RESPONSIBLE TO MAINTAIN WATER 
TIGHTNESS AND PROVIDE PROTECTION AT ANY/ALL OPENINGS IN THE ROOF 
LEFT AT THE END OF EACH DAY.

7. REPAIR ALL EXISTING EXHAUST FAN/VENTILATOR HOUSING TO BE 
WATERTIGHT.

8. NOT ALL NEW EQUIPMENT AND PIPE PENETRATIONS ARE SHOWN ON THE 
ROOF PLAN (SEE MECHANICAL DRAWINGS). INSTALL NEW PITCH POCKETS 
OR FIELD FLASHINGS AT ALL NEW EQUIPMENT AND PIPE PENETRATIONS.

9. INSTALL NEW WALKWAY PADS WHERE SHOWN ON THE ROOF PLAN.
10. ALL EXISTING PV PANELS, FRAMING HARDWARE, BALLASTING, AND ALL 

ASSOCIATED ITEMS TO BE REMOVED, SALVAGED, AND STORED FOR 
REINSTALLATION. REFER TO ELECTRICAL DRAWINGS FOR ASSOCIATED 
ELECTRICAL REMOVALS.

11. PROVIDE CRICKETS FOR WATER DIVERSION AT ALL CURBS, RAILS, ETC. 
WHICH RUN PERPENDICULAR TO THE SLOPE OF THE INSULATION/SLOPED 
STRUCTURE.

12. ALL EXISTING MTL ROOF EDGES, COPINGS, SCUPPERS, AND FLASHINGS TO 
REMAIN. PROTECT THROUGHTOUT CONSTRUCTION.

13. INSTALL WALKWAY PADS TO ALL ROOFTOP EQUIPMENT. WALKWAY PAD 
SHOWN FOR REFERENCE ONLY. VERIFY IN FIELD ALL CONDITIONS AND 
LOCATIONS.

ROOF SCHEDULE
ROOF 

NAME

EXISTING ROOF COMPOSITION 

(IF APPLICABLE)

DECK 

TYPE

FLAT OR SLOPED 

STRUCTURE

DEMOLITION (IF APPLICABLE) NEW WORK COMPOSITION

R1 REFER TO EXISTING ROOF TYPE (A) CONC FLAT / SLOPED REFER TO DEMOLITION ROOF TYPE (A) REFER TO NEW WORK ROOF TYPE (A)

R7 REFER TO EXISTING ROOF TYPE (C) FLAT REFER TO GENERAL NOTE 10.
REFER TO DEMOLITION ROOF TYPE (C)

REFER TO NEW WORK ROOF TYPE (C)MTL

APPROX.

SF

R3 REFER TO EXISTING ROOF TYPE (B) CONC SLOPED REFER TO GENERAL NOTE 10.
REFER TO DEMOLITION ROOF TYPE (B)

REFER TO NEW WORK ROOF TYPE (B)8,100

5,000

8,100

8,100

10,300

8,10014,900

R2 REFER TO EXISTING ROOF TYPE (A) CONC FLAT / SLOPED REFER TO GENERAL NOTE 10.
REFER TO DEMOLITION ROOF TYPE (A)

REFER TO NEW WORK ROOF TYPE (A)13,300

R4 REFER TO EXISTING ROOF TYPE (A) CONC FLAT / SLOPED REFER TO DEMOLITION ROOF TYPE (A) REFER TO NEW WORK ROOF TYPE (A)13,100

R5 REFER TO EXISTING ROOF TYPE (C) CONC/MTL FLAT REFER TO DEMOLITION ROOF TYPE (C) REFER TO NEW WORK ROOF TYPE (C)

ROOF SYSTEM TYPES COMPOSITION
EXISTING ROOF SYSTEM TYPES TYPICAL ROOF TYPE DEMOLITION NEW WORK ROOF TYPES

EXISTING ROOF TYPE (A)
• GRAVEL BUILT-UP ROOFING SYSTEM
• 1-1/2" PERLITE COVER BOARD
• RIGID POLYISO INSULATION

DEMOLITION ROOF TYPE (A)
• REMOVE GRAVEL AND ALL LOOSE 

PARTS/DEBRIS DOWN TO EXISTING 
ROOFING SYSTEM TO REMAIN.

NEW WORK ROOF TYPE (A)
• PROVIDE LIQUID APPLIED ROOF COATING SYSTEM ATOP 

OF THE EXISTING ROOFING SYSTEM. BASIS OF DESIGN: 
TREMCO ALPHAGUARD BIO RESTORATION SYSTEM.

EXISTING ROOF TYPE (B)
• GRAVEL BUILT-UP ROOFING SYSTEM
• 1-1/2" PERLITE COVER BOARD
• RIGID POLYISO INSULATION

DEMOLITION ROOF TYPE (B)
• REMOVE EXISTING ROOFING 

SYSTEM IN ITS ENTIRETY DOWN 
TO EXISTING DECK TO REMAIN.

NEW WORK ROOF TYPE (B)
• EXISTING ROOF DECK TO REMAIN
• VAPOR BARRIER
• RIGID POLYISO INSULATION, R-30 MIN.
• 1/2" COVER BOARD
• SBS MODIFIED BITUMEN ROOFING MEMBRANE
• LIQUID APPLIED ROOF COATING SYSTEM, BASIS OF 

DESIGN: ALPHAGUARD PUMA COATING SYSTEM

EXISTING ROOF TYPE (C)
• BUILT-UP ROOFING MEMBRANE (GRANULATED)
• 1/2" PERLITE COVER BOARD
• TAPERED RIGID POLYISO INSULATION

DEMOLITION ROOF TYPE (C)
• REMOVE ALL LOOSE 

PARTS/DEBRIS DOWN TO EXISTING 
ROOFING SYSTEM TO REMAIN.

NEW WORK ROOF TYPE (C)
• PROVIDE LIQUID APPLIED ROOF COATING SYSTEM ATOP 

OF THE EXISTING ROOFING SYSTEM. BASIS OF DESIGN: 
TREMCO ALPHAGUARD BIO RESTORATION SYSTEM.

4,200R6 REFER TO EXISTING ROOF TYPE (C) MTL FLAT REFER TO DEMOLITION ROOF TYPE (C) REFER TO NEW WORK ROOF TYPE (C)

R8 REFER TO EXISTING ROOF TYPE (A) FLAT REFER TO DEMOLITION ROOF TYPE (A) REFER TO NEW WORK ROOF TYPE (A)CONC 1,400

R9 REFER TO EXISTING ROOF TYPE (A) FLAT / SLOPED REFER TO GENERAL NOTE 10.
REFER TO DEMOLITION ROOF TYPE (A)

REFER TO NEW WORK ROOF TYPE (A)CONC 14,680

R10 REFER TO EXISTING ROOF TYPE (A) FLAT / SLOPED REFER TO DEMOLITION ROOF TYPE (A) REFER TO NEW WORK ROOF TYPE (A)CONC 2,780

R11 REFER TO EXISTING ROOF TYPE (A) SLOPED REFER TO GENERAL NOTE 10.
REFER TO DEMOLITION ROOF TYPE (A)

REFER TO NEW WORK ROOF TYPE (A)CONC 8,800

R12 REFER TO EXISTING ROOF TYPE (A) FLAT / SLOPED REFER TO DEMOLITION ROOF TYPE (A) REFER TO NEW WORK ROOF TYPE (A)CONC 2,750

R13 REFER TO EXISTING ROOF TYPE (C) FLAT REFER TO DEMOLITION ROOF TYPE (C) REFER TO NEW WORK ROOF TYPE (C)MTL 1,170

R14 NOT IN CONTRACT - - -- -

R15 REFER TO EXISTING ROOF TYPE (A) FLAT REFER TO DEMOLITION ROOF TYPE (A) REFER TO NEW WORK ROOF TYPE (A)MTL 188

R16 REFER TO EXISTING ROOF TYPE (A) FLAT REFER TO DEMOLITION ROOF TYPE (A) REFER TO NEW WORK ROOF TYPE (A)CONC 1,342

R17 REFER TO EXISTING ROOF TYPE (A) FLAT REFER TO DEMOLITION ROOF TYPE (A) REFER TO NEW WORK ROOF TYPE (A)CONC 8,882

R18 NOT IN CONTRACT - - -- -

*REFER TO SHEETS HS-A521 AND HS-A522 FOR ROOF DETAILS

COMMENTS

-

APPROX. 5500 SF OF EXISTING PV

APPROX. 3700 SF OF EXISTING PV. 
REFER TO HS-A522 FOR DETAILS.

APPROX. 5600 SF OF EXISTING PV

-

-

-

-

APPROX. 1700 SF OF EXISTING PV

-

APPOX. 5000 SF OF EXISTING PV

-

-

-

-

-

-

-

R19 REFER TO EXISTING ROOF TYPE (A) FLAT REFER TO DEMOLITION ROOF TYPE (A) REFER TO NEW WORK ROOF TYPE (A)CONC 150 -
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1/16" = 1'-0"

OVERALL ROOF PLAN
1

10,300 SF

30,000 SF

9,800 SF

3,875 SF

14,700 SF

23,000 SF

8,900 SF

HIGH SCHOOL ROOFING
LOGISTICS PLAN

HS- PH-001
HIGH SCHOOL ROOFING LOGISTICS PLAN

Material Storage and Lay down

Provide chainlink fence
around all material and
equipment storage 

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. 

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

Dumpster for Removal 
Trash Chute must be used at all
time. 

Access

Access

AccessAccess

Access



Nanuet Union Free School District
103 Church St, Nanuet, NY 10954
845.627.9880 office
http://www.nanuetsd.org/

Owner

MEP Engineer

Structural Engineer

Clapper Structural Engineering
160 Partition Street
Saugerties, NY 12477
845.943.9601
www.clapperstructural.com

Sage Engineering Associates, LLP
9 Columbia Circle
Albany NY 12203
518.453.6091 office
518.453.6092 fax
www.sagellp.com

Environmental Engineer

Quest Environmental Solutions
1376 Route 9
Wappingers Falls, NY 12590
845.298.6251
www.qualityenv.com

Construction Manager

Jacobs
One Penn Plaza
54th Floor, Suite 5420
New York, NY 10119
646.908.6550
www.jacobs.com

ARCHITECT
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KSQ Design
215 W 40th Street 15th Floor
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PROJECT NUMBER: 2211002.00

BARR MIDDLE SCHOOL
ROOFING LOGISTICS PLAN

BM- PH-001

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. 

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

COURTYARD

COURTYARD

R5

R1

R2

R3

R4

R6

R7R8 R9

R10

R11

R12

REMOVE AND REPLACE 
EXISTING LADDER WITH 
NEW MTL ROOF ACCESS 
LADDER WITH PLATFORM. 
VERIFY HEIGHT IN FIELD. 
REFER TO SPECS.

PROVIDE MTL ROOF 
ACCESS LADDER. 
VERIFY HEIGHT IN FIELD. 
REFER TO SPECS.

*REFER TO SHEETS MS-A521 FOR ROOF DETAILS

REMAIN.
13. INSTALL 

SHOWN 
LOCATIO

RT

1/16" = 1'-0"

OVERALL ROOF PLAN
1

2 weeks ?

17,859 SF

6,542 SF

37,000 SF

10,000 SF

8,500 SF

BARR MIDDLE  SCHOOL ROOFING LOGISTICS PLAN

Access

Access
Access

Access

Access Access

Material Storage and Lay
down

Provide chainlink fence
around all material and
equipment storage 
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Saugerties, NY 12477
845.943.9601
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Sage Engineering Associates, LLP
9 Columbia Circle
Albany NY 12203
518.453.6091 office
518.453.6092 fax
www.sagellp.com

Environmental Engineer

Quest Environmental Solutions
1376 Route 9
Wappingers Falls, NY 12590
845.298.6251
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Construction Manager
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54th Floor, Suite 5420
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PREP ROOM

235D
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232

PREP ROOM
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STUDY POD

230A

SCIENCE
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230
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TECH
GALLERY
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STUDY

LOUNGE

W207A

PREP ROOM

234A

CORRIDOR
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101Y
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212A

SCIENCE

CLASSROOM

212

ELEVATOR

101CC
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208A
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STUDY POD
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35
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SCIENCE
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HS-A103

1

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

REFER TO 
ROOF PLAN

FLOOR PLAN LEGEND

1 NEW WORK KEYNOTE

A0i WALL TAG

EXISTING CONDITIONS TO REMAIN / 
NOT IN CONTRACT (N.I.C.)

101A DOOR TAG

AREA OF FLOOR PATCHING

CMU TO REMAIN. READY WALL FOR FINISH PER SCHEDULE.
9. PATCH AND FINISH WALL, FLOOR AND WALL BASE AT MECHANICAL UNIT 

WORK AREAS. PROVIDE NEW FLOORING TO MATCH ADJACENT FLOORING 
WHERE REQUIRED. PATCH OR FLOAT EXISTING CONCRETE IF NECESSARY.

10. REUSE OF SALVAGED MATERIALS, NOT SPECIFICALLY SCHEDULED, WILL BE 
AT THE SOLE DISCRETION OF THE OWNER. IN NO CASE SHALL SALVAGED 
MATERIALS BE INCORPORATED IN THE WORK THAT DO NOT MEET MINIMUM 
REQUIREMENTS OF STATE AND LOCAL CODES AND REGULATIONS.

11. PATCH/REPAIR/REFINISH ALL SURFACES EXPOSED BY DEMOLITION WORK 
AND MATCH/ALIGN WITH EXISTING ADJACENT SURFACES SCHEDULED 
TO REMAIN.  PREP SURFACES TO RECEIVE ALL LABOR AND MATERIALS 
REQUIRED TO RENDER SUBSTRATES ACCEPTABLE TO RECEIVE NEW 
FINISHES SPECIFIED IN ACCORDANCE WITH MANUFACTURERS' WRITTEN 
RECOMMENDATIONS.

12. ALL PENETRATIONS OF EXISTING FLOORS AND FIRE RATED WALL OR 
SMOKE PARTITIONS SHALL BE PATCHED AND REPAIRED AS REQUIRED TO 
MAINTAIN THE EXISTING FIRE RATINGS OR SMOKE INFILTRATION INTEGRITY 
OF THE WALL. ALL SLEEVES, WIREWAYS, CABLE TRAYS, PIPES, DUCTWORK, 
ETC. SHALL BE FIRE SEALED TIGHT TO THE WALL OR FLOOR PENETRATIONS 
TO MAINTAIN THE REQUIRED CODE COMPLIANT FIRE RATING.

13. ALL ARCHITECTURAL, MECHANICAL, PLUMBING OR ELECTRICAL EQUIPMENT 
SHOULD NOT BE ATTACHED TO OR HUNG FROM EXISTING I BEAMS.  MOUNT 
TO EXISTING CONCRETE DECK OR EXISTING BAR JOISTS. REFER TO 
ABATEMENT DWGS.

1/16" = 1'-0"

SECOND FLOOR OVERALL PLAN
1

FLOOR PLAN KEYNOTES
NO. KEYNOTE

1 GRIND, PATCH, AND PROVIDE SELF LEVELING TO EXPOSED CONCRETE FLOOR SLAB.
PREPARE TO RECEIVE SCHEDULED FINISHES. COORDINATE WITH FINISH PLANS AND
SPECIFICATIONS.

2 PATCH AND PREPARE WALL TO RECEIVE NEW FINISHES. PAINT WALLS THROUGHOUT
CLASSROOMS. COORDINATE WITH FINISH PLANS AND SPECIFICATIONS.

3 TYPICAL TEACHING WALL CONSTRUCTION. REFER TO 2/HS-A103.

4 PLASTIC LAMINATE COUNTERTOP AND HEAVY-DUTY COUNTER TOP BRACKETS

5 SCRAPE AND PAINT EXISTING DOOR FRAME TO REMAIN. REFER TO FINISH SCHEDULE.

6 SCRAPE AND PAINT EXISTING METAL SHELVING TO REMAIN. REFER TO FINISH
SCHEDULE.

7 INFILL OPENING IN EXISTING WALL PARTITION TO REMAIN. ALIGN FLUSH WITH BOTH
SIDES OF WALL AND PAINT. REFER TO FINISH SCHEDULE.

8 TYPICAL ELECTRICAL PILASTER, REFER TO DETAIL 4/HS-A500.

9 TOUCH UP PAINT AS REQUIRED AT CONVECTOR UNIT COVERS. COORD. WITH
MECHANICAL CONTRACTOR.

10 PROVIDE WALL INFILL AND WAINSCOTING TO MATCH EXISTING AT AREA OF REMOVE
UNIT VENTILATOR BY MC. REFER TO 1/HS-A500.

11 PATCH PORTION OF EXISTING FLOOR FINISH TO REMAIN AT AREA OF REMOVED UNIT
VENTILATOR, REFER TO MECH DWGS. MATCH EXISTING FLOOR FINISH, REFER TO
FINISH LEGEND.

12 REINSTALL WAINSCOTING PIPE ENCLOSURE TO ACCOMMODATE MECH WORK, PATCH
WALL BASE TO MATCH AS REQUIRED. REFER TO MECH DWGS.

13 MODIFY EXISTING STOREFRONT WINDOW SYSTEM TO REMAIN AT AREA OF REMOVED
SPANDREL PANELS AS REQUIRED TO ACCOMMODATE NEW MECHANICAL LOUVER AND
DUCTWORK, REFER TO MECH DWGS
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CONTRACT SUMMARY 01 12 01 - 1

SECTION 01 12 01 – 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 – Roofing 
b) Barr Middle School – Roofing 

D.
1. Contract Bidders are responsible for trade work coordination and are not limited to the 

drawings listed below. 
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.) 
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1) Exterior abatement, temporary protection, barriers, scaffolding, structural 
steel (flashing); roofing, ladders, curbs, and 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.) 

4) Materials will be provided by the district via an Omnia Cooperative 
Contract under Tremco Inc. BE-01 must be a certified installer with 
Tremco Inc. BE-01 shall submit with their bid, a letter confirming they 
are currently a certified installer with Tremco inc. The district reserves 
the right to reject any/all bids to which the contractor is not already a 
certified installer with Tremco inc. See specification section 011201-
E.26 for additional information regarding the material.  

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. 
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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 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 
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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 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. 
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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”, 
“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. 

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. 
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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. 

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. 
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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. 

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 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

CONTRACT SUMMARY 01 12 01 - 9

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. 

1.7 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:  7/11/2023

B. Anticipated Notice to Proceed:  8/1/2023

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:  6/28/2024

E. Substantial Completion and Project Closeout:  9/10/2024

1. Building Envelope 
a. Roofing 

1) Substantial Completion:  September 10, 2024.
2) Project Closeout:  October 31, 2024.
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1.8 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. 

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 2024. 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: Roofing touch-ups 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. Building Envelope Contractor (BE) may not perform any abatement, 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 re-roofing, 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. 

D. 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). 

E. Mandatory site clean up period - From August 24th, 2024 to August 31st , 2024. 

F. 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. 

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.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

CONTRACT SUMMARY 01 12 01 - 15

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.

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 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

CONTRACT SUMMARY 01 12 01 - 16

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.

PART 2 - SCOPE OF WORK 
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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 
completely 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 06 Wood and Plastics 
6. Division 07 – Thermal and Moisture Protection

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” drawings 
2. HS-ASB-2, HS-A121, HS-A521, HS-A522, HS-A523
3. BM-A121, BM-A521, BM-A523
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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 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 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

CONTRACT SUMMARY 01 12 01 - 19

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 RE-ROOFING/ROOF REPLACEMENT AT NANUET HIGH SCHOOL AND BARR MIDDLE 
SCHOOL, REPAIR WORK, WATERPROOFING, LIMITED MASONRY AND BRICK, AND 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 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. 
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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 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 are included in the base contract as 
indicated in Contract Documents. 
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6. If required and approved by Allowance Authorization, repair of the 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 June 2024 and September, 2024, 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 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 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

CONTRACT SUMMARY 01 12 01 - 22

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 VACUUM 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. All roof curbs are supplied by MC-01 and installed by BE-01. Any mechanical fasteners, 
blocking, and insulation, associated with roof curbs is by BE-01 and will not be provided by 
Tremco.  

20. Removal of roof ballast via vacuum may not take place during school hours. This work must 
be summer, second shift, or weekends/holidays. At the contractor’s discretion.  

21. All rooftop and under-roof steel support is furnished by MC-01. BE-01 will be 
responsible for all flashing of any dunnage, penetrations, and pitch pockets. Pitch 
pockets shall be furnished and installed by BE-01. BE-01 shall review MEP & S 
drawings to coordinate locations and quantities of pitch pockets. 

22. Final connection of utilities to equipment provided by this Prime Contract, are by MEP 
contracts, unless noted or assigned otherwise. 
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23. BE-01 will be responsible to review existing roof conditions prior to bid and 
incorporate crickets and or infill for any areas seen to be insufficiently pitched or 
ponding water exceeding the limits identified in the contract documents. BE-01 shall 
provide the cost for labor and material in their bid to sufficiently remedy these areas. 

24. Substantial Completion: Clean all BE Contractor installations and provided equipment at the 
time of Substantial Completion or as directed by Construction Manager. 

25. 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. 

26. Coordinate all the preceding requirements, accordingly, with all applicable Alternates 
indicated in Section 01 23 00 “Alternates”. 

F. NOTE: The district will provide all roofing materials via a OMNIA corporative 
contract vendor (Tremco). The prime contractor is to review scope and 
coordinate with this vendor. All labor to furnish and install scope depicted on 
the contract documents is by BE-01. 

a. Contact Justen Frye @ Tremco for additional information on pricing & technical 
questions. 
1) Phone Number: 908-910-4394
2) Email:  JFrye@tremcoinc.com 

G. 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. 

mailto:JFrye@tremcoinc.com
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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 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 
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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.
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. 
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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 01 12 01

                                               THIS PAGE INTENTIONALLY LEFT BLANK 
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SECTION 01 12 02 – 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) Abatement, Demolition, ACT, GWB, Plaster Ceiling, Painting, Patching, 
Flooring, interior steel framing, Elevator systems, Casework, PLUMBING. 

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

 Classroom Renovations

b) Barr Middle School 
 Elevator Replacement Project 

B. 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 sink plumbing scope in relation to classroom renovations in by GC-01 
2. All “G” drawings – Both Schools 
3. Nanuet High School 

a. HS-ASB-1 (general flooring in classrooms) 
b. HS-AD000, HS-AD101, HS-AD102, HS-AD103, HS-AD112, HS-AD113,
c. HS-A102, HS-A103, HS-A112, HS-A113, HS-A500, HS-A801, HS-A811, HS-

A832 (Portable Furniture by district), HS-A900
4. Barr Middle School:  

a. BM-AD100, BM-AD101 (elevator scope only)
b. BM-A100, BM-A101 (elevator scope only), 
c. All plumbing drawings (elevator scope only)

1.3 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. 
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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 
12. Division 12 – Furnishings 
13. Division 14 – Elevators and lifts 
14. Division 22 – Plumbing – NOTE: Plumbing for sinks in classrooms and for elevator 

replacement is by GC-01

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.
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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.

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. 
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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. 

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 
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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 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. 
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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. 

7. Gc shall install hevy 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 
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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 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 1A 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.
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A. Bids Received:  7/11/2023

B. Notice to Proceed:  8/1/2023

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:  6/28/2024

E. Substantial Completion and Project Closeout:  

1. General Contract 01
a. Substantial Completion:  August 24, 2024. 
b. Project Closeout:  October 31, 2024 

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. 
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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. 

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). 
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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. 
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 
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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:
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 
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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 2024. 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, 2024 to August 31st , 2024 and August 30th , 
2024 to September 6th, 2024, 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.
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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).

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 
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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.

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.
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. GC-01 is responsible for all sink plumbing scope in relation to the classrooms. 
9. GC-01 is responsible for all plumbing scope in relation to the Middle school 

elevator replacement and machine room. 

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.
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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. 

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. 
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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. 2 GENERAL CONTRACT (GC-01)– GENERAL CONSTRUCTION PRIME CONTRACT 
FOR INTERIOR WORKS AT CONTRACT AT NANUET SENIOR HIGH SCHOOL & 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. 

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: 
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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. GC is to provide temporary panels as required for abatement work. All connections 
of temporary panels is by the GC own electrician. The district is not responsible for 
provide temporary power or connecting temporary power/panels. 

4. Provide all new ceiling systems and patching of existing ceilings, complete where 
indicated in Contract Documents.

5. 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. 

6. 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.

7. 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.

8. 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.

9. GC shall conform to phasing and sequencing of interior work as coordinated with the 
Owner. See Milestone Schedule 

10. Environmental Protection: Provide protection, and conduct construction in ways and 
by methods that comply with environmental regulations and that 
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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. 

11. 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. 

12. Provide all Control Lines and Elevations as required. GC shall transfer lines and elevations 
to other locations as necessary. 

13. 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). 
14. 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. 

15. Provide all prep/paint finishes as indicated in the Construction Documents.  
16. 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
17. 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. 

18. 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.

19. 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.

20. 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.
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21. Substantial Completion: Clean all GC installations and provided equipment at the time of 
Substantial Completion or as directed by Construction Manager.

22. GC to provide negative air machines to properly exhaust all work areas of any odors, 
dust, fumes. 

23. 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. 

24. Coordinate all the preceding requirements, accordingly, with all applicable Alternates 
indicated in Section 01 23 00 “Alternates”. 

25. 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 (GC to install trutouch 
display boards)/ Mounts will be provided by district. 

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. 
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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. 

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. 
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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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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 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
 Classroom Renovations Project 
 Hydronic Conversion & AC Projects

b) Barr Middle School 
 Elevator Replacement Project 
 Switchgear & Transformer Replacement Project
 Air Conditioning Projects  
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a. Bid Package Contract No. 03 - Electrical Work:  All work related to 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, Transformers, Switchgear equipment, feeders 
for Air condition, provide all temporary power for all trades, power to 
all MEP equipment, lighting fixture (new, remove and replace) 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. 

1.5 MANAGEMENT AND COORDINATION 
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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. 

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. 
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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 
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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:  7/11/2023

C. Notice to Proceed:  8/1/2023

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



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

CONTRACT SUMMARY EC-01 01 12 04 - 10

D. Mobilization:  6/28/2024

  
G. Substantial Completion and Project Closeout:  

1. Electrical Contract 01
a. Substantial Completion:  August 24, 2024. 
b. Project Closeout:  October 31, 2024 

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 
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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. 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.
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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. 

1.10 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 
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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.  

C. Summer work starts June 28th through August 23rd for 2024. 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, 2024 to August 31st , 2024 and 
August 30th , 2024 to September 6th, 2024, 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:
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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 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.
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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.

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 electrical disconnected and reconnects for roof top equipment is by EC-01. EC-
01 shall review “M” drawings to coordinate this work. 

4. All “lay in” electrical fixtures installed in ACT grid shall be independently hung by 
EC-01.  

5. 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.

6. 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.).   

7. Any wood blocking or panel backboards for electrical items by EC Contract #1.

8. 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.
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9. 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.

10. 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.

11. All Fire Alarm connections, smoke detectors, Carbon monoxide detectors, duct 
detectors, etc. are provided by EC. 

12. 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. 

13. 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. 

14. EC is responsible for any trenching and 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. 

15. 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 
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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. 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. 

2. Divisions 00 and 01 – Procurement and Contracting Requirements & General 
Requirements. 

3. Division 02- Existing Conditions 
4. Division 03 – Concrete 
5. Division 10 – Specialties 
6. Division 26 – Electrical 
7. Division 27 – Communications 
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3. 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. 

4. All “HS-E Drawings”
5. All “MS-E Drawings” 
6. MS-ASB-1 – Lower Level Abatement in relation to switchgear only. 
7. EC-01 Shall review all HS & MS “M” drawing for locations and quantities of 

duct detectors. 
8. BM-A105 (EC01 shall provide concrete pad for transformer and all 

fencing/gate indicated on this drawing), BM-A500 

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.

3.2 CONTRACT ELECTRICAL WORK (EC-01) – ELECTRICAL PRIME CONTRACT AT NANUET HIGH 
SCHOOL & BARR MIDDLE SCHOOL – CLASSROOM RENOVATIONS, SWITCHGEAR 
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REPLACEMENTS, ELEVATOR REPALCEMENT, INCLUDING LIGHTING, POWER, 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. 

E. 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). 

F. 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. 

G. 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 
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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. 

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. Provide all reinstallation of existing Electrical Devices, Fixtures & Systems, 
replacement or new Electrical Devices, Fixtures & Systems associated the classrooms. 

7. EC shall conform to phasing and sequencing of renovations. See Preliminary Schedule 
for all work as  shown on the phasing plans.

8. 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. 

9. 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. 

10. 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. 

11. 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. 
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a. Penetrations not coordinated with GC, prior to abatement of these spaces, 
shall become the responsibility of the respective Prime Contract requiring 
the penetration. 

12.  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. 
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. 

13. 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). 

14. 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.
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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. 

15. Final connections of utilities are by EC unless noted or assigned otherwise. 
16. Final connection of installations or equipment that are provided by others. 

a. Provide final connections to all scheduled equipment furnished by the 
Owner. 

17. Provide Fire Alarm system as indicated in the Construction Documents. 
a. EC shall provide Fire Alarm and/ or coordinate as indicated on drawings. 

18. 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. 
19. Provide sleeves required for piping penetrating walls, slabs and/or decks. 
20. 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. 

21. 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. 

22. Coordinate all the preceding requirements, accordingly, with all applicable Alternates 
indicated in Section 012300 “Alternates.”

23. Submission of all required closeout documentation and final application for payment 
no later than -September 30 2022.  
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24. 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. 

H. 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. 
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 
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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. 
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. 
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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 04  –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) Hydronic Conversion 
b) BMS Controls Upgrades 
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Barr Middle School 
c) Air Conditioning Project 
d) BMS Controls Upgrades 

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 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

CONTRACT SUMMARY – MC-01 01 12 05 - 3

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.

1.7 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. 
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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. 

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. 

6. All prime contractors and subcontractors are required to provide sweeping compound 
for daily cleaning in their respective exterior and interior work areas. 
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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 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:  7/11/2023

B. Notice to Proceed:  8/1/2023
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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:  6/29/2024

E. Substantial Completion: 9/17/2024

1. Mechanical Contract 01
a. Substantial Completion:  September, 17, 2024  
b. Project Closeout:  October 31, 2024 

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. 
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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. 

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. 
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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. 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 
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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. 

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. 
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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 2024. 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, 2024 to August 31st, 2024 and August 30th , 
2024 to September 6th, 2024, 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 
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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 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 
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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.

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:
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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 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. 

P. CONTRACT MC-01 – MECHANICAL WORK & PLUMBING WORK (MC) –– MECHANICAL/PLUMBING 
PRIME CONTRACT AT, NANUET SENIOR HIGH SCHOOL & BARR MIDDLE SCHOOL, FOR (BUT NOT 
LIMITED TOO), MECHANICAL PIPING, DUCTING, CONTROLS,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 roof top and under roof steel support/dunnage is by MC-01. BE-01 will flash all steel 
penetrations. Review S drawings for scope. 

R. All abatement of piping & flooring in relation to mechanical scope is by MC-01. MC-01 shall be 
responsible for abatement of VAT under all unit ventilators. See ADB drawings for scope.
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S. MC-01 is responsible for all casework removals, modifications, & installs of casework associated 
with all unit ventilator replacements. See “A” drawings for scope. 

T. MC-01 is responsible for all ceiling removal and replacement associated with HVAC work. See “A” 
drawings for scope. 

U. MC-01 shall provide any chases required for HVAC risers through stories of the buildings. All slab 
penetrations are to be fire-stopped. All chase’s to have eased edges. 

V. All HVAC louvers/vents are supplied by MC-01. Coordinate opening with other primes. 

W. HVAC control wiring is provided and installed by MC-01. Power wiring by EC-01. 

X. Housekeeping pads for new HVAC equipment are by MC-01. 
Y. 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.

Z. Access doors for plumbing is provided by MC-01 and installed by GC-01. 

AA. To allow sufficient time for install, MC-01 is to provide BE-01 with any roof top curbs or rails for 
mechanical equipment and a coordinated sketch showing exact locations with distance from 
column line. If information and material is not provided in a timely manor, MC will then be 
responsible for all flashings of rooftop equipment or additional costs incurred for roofer to 
remobilize.   

BB. All duct detectors are furnished by EC and installed by MC. 

CC. All fire and or fire/smoke dampers are installed by MC. 

DD. ALL CONTROL WIRING IS 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. 
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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. 

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.
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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. 

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. 
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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. 
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. 
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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. 
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”. 
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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 02- Existing Conditions 
iii) Division 03 – Concrete 
iv) Division 05 – Structural Steel 
v) Division 06 – Woods & Plastics 
vi) Division 07 – Thermal & Moisture Protection 
vii) Division 09 – Finishes  
viii) Division 23 – Heating, Ventilating, and Air Conditioning

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. 

a. All “G” drawings – Both Schools 
b. All “M” Drawings – Both schools

2. Nanuet High School 
a. HS-ASB-2
b. HS-S001, HS-S101,HS-S501
c. HS-AD110
d. HS-A101, 

3. Barr Middle School:  
a. MS-S100, MS-S101, MS-S501
b. BM-AD101, BM-AD102. NOTE ELEVATOR “A” Scope is by GC-01
c. BM-A101, BM-A102, BM-A103, BM-A104, BM-A105 NOTE: Exterior 

fencing and pad by EC-01, BM-A106, BM-A107, BM-A111, BM-A112,
d. MS-ASB-1 – First floor abatement plan, MS-ASB-2

END OF SECTION 01 12 09
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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 $270,000 
for use according to Owner’s instructions. 

2. Contract GC-01 – General Contract Work: Provide a Contingency Allowance of $57,000 
for use according to Owner’s instructions. 

3. Contract EC-01 – General Contract Work: Provide a Contingency Allowance of $80,000 
for use according to Owner’s instructions. 

4. Contract MC-01 – General Contract Work: Provide a Contingency Allowance of $380,000 
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

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: All labor and material 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 

C. Unit Price GC#3: Abatement of  Transite Paneling 
1. Description: All labor and material Abatement of Transite Panel to be used as an add or 

deduct from the base bid quantities. 
2. Unit of Measurement: Per Square Foot (SF) of panel 

Building Envelope Contractor – BE-01

D. Unit Price BE #1: Roofing Caulk Abatement   
1. Description: All labor and material for abatement of non-friable asbestos containing roof 

caulk along with perimeter metal roof termination bar and any trim. 
2. Unit of Measurement: Per Linear foot (LF)

E. Unit Price BE #2: Roof System complete demo and replacement as detailed in the contract 
documents.    
1. Description: All labor and material for removal down to roof deck and replacement of roofing 

as detailed in the contract documents.  
2. Unit of Measurement: Per Square foot (SF)

F. Unit Price BE #3: Replacement of metal roof coping     
1. Description: All labor and material for removal and replacement of roof coping as detailed in 

the contract documents.  
2. Unit of Measurement: Per Linear foot (LF)
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Electrical Contractor – EC-01

G. Unit Price EC #1: Abatement of ACM wire insulation
1. Description: All labor and material 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

H. Unit Price MC #1: Abatement of VAT
1. Description: All labor and material 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

I. Unit Price MC #2: Abatement of ACM pipe insulation
1. Description: All labor and material 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 

J. Unit Price MC #3: New ductwork as specified in the contract documents 
1. Description: All labor and material to furnish and install new duct work.  
2. Unit of Measurement: Per pound (LBS) of sheet metal ductwork 

END OF SECTION 01 22 00
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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 GC-01-GENERAL CONSTRUCTION WORK: 
1. GC-01 ALT #1: The contractor shall state the total amount to be added to the base bid to 

remove existing, furnish and install all labor, equipment and material required to supply 
and install new flooring and room painting in room #217 Tech Lab Workroom and 219 Tech 
Lab as called out on Architectural drawings HS-AD103, HS-A103, HS-A801, HS-A832 and 
HS-A900 and Abatement drawings HS-ASB-1 noted with ALT #1.

2. GC-01 ALT #2: The contractor shall state the total amount to be added to the base bid to 
remove existing, furnish and install all labor, equipment and material required to supply 
and install new ceiling and light fixture in room #217 Tech Lab Workroom and 219 Tech 
Lab as called out on Architectural drawings HS-AD113, HS-A11 and HS-A900 noted with 
ALT #2.

3. GC-01 ALT #3: The contractor shall state the total amount to be added to the base bid to  
Convert existing Storage Room 222A into an Office as called out on Architectural drawings 
HS-AD103, HS-AD113, HS-A103, HS-AD113 and HS-A832 and Abatement drawings HS-
ASB-1 noted with ALT #3.

4. GC-01 ALT #4: The contractor shall state the total amount to be added to the base bid to 
remove and salvage existing photovoltaics panels as called out on Architectural drawings 
BM-A121 and HS-A121 noted with ALT #4.

5. GC-01 ALT #5: The contractor shall state the total amount to be added to the base bid to 
reinstall existing salvaged photovoltaics panels as called out on Architectural drawings BM- 
BM-A121 and HS-A121 noted with ALT #5.

B. CONTRACT EC-01-ELECTRICAL CONSTRUCTION WORK: 
1. EC-01 ALT #1: NOT USED

2. EC-01 ALT #2: The contractor shall state the total amount to be added to the base bid to 
remove existing, furnish and install all labor, equipment and material required to supply 
and install light fixtures in #217 Tech Lab Workroom and 219 Tech Lab as called out on 
Electrical drawings HS-E103 noted with ALT #2.

3. EC-01 ALT #3: The contractor shall state the total amount to be added to the base bid to 
remove existing, furnish and install all labor, equipment and material required to supply 
and install light fixture in existing Storage Room 222A converted to Office as called out on 
Electrical drawings HS-E103 noted with ALT #3.

4. EC-01 ALT #4: The contractor shall state the total amount to be added to the base bid to 
remove and salvage existing photovoltaics panels as called out on Electrical drawings BM-
E103 and HS-E104 noted with ALT #4.
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5. EC-01 ALT #5: The contractor shall state the total amount to be added to the base bid to 
reinstall existing salvaged photovoltaics panels as called out on Electrical drawings BM-
E103 and HS-E104 noted with ALT #5.

END OF SECTION 012300
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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 the award of the Work.  Requests received more than 15 days after the 
award 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 
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 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. 
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  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. 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

PAYMENT PROCEDURES  012900 - 4 of 6 
 
 

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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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
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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:  
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a. Project name.  
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.  
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2. Note date and content of revision in label or title block and clearly indicate extent of revision.  
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.  
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f. Application of testing agency labels and seals.  
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.  
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F. Contractor’s Construction Schedule: Comply with requirements specified in Division 01 Section 
“Construction Progress Documentation.”  

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.  
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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.  
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.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

ELECTRONIC SUBMITTAL PROCEDURES 013300 - 10 of 10 

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.  

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
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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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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.
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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.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

QUALITY REQUIREMENTS 014500 - 4 of 4

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.  
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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 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

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 

 

 

 

 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

TEMPORARY FACILITIES AND CONTROLS 01 50 00 - 10 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 

 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

PRODUCT REQUIREMENTS 01 60 00 - 1 of 4

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
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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. 
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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. 
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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. 

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. 
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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 
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. 
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4. Tools. 

5. Lubricants. 

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. 
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1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion. 

a. Remove labels that are not permanent labels. 

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 
 
 



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

EXECUTION AND CLOSEOUT REQUIREMENTS 01 77 00 - 8 of 8 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE LEFT INTENTIONALLY BLANK 
 



  

NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 3 
KSQ DESIGN PROJECT NO. 2211002.00 
 

BID SET ISSUANCE  
JUNE 6, 2023 

 

 

CHECKLIST FOR PROJECT CLOSEOUT AND PROCESSING OF FINAL 
PAYMENT 

017701 - 1 of 4 

 
 

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.  



NANUET UNION FREE SCHOOL DISTRICT 

NANUET BOND PROJECTS PHASE 3 

KSQ DESIGN PROJECT NO. 2211002.00 

 

BID SET ISSUANCE  

JUNE 6, 2023 

 

 

 

 

OPERATIONS AND MAINTENANCE  01 78 23 - 2 
 

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. 
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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 3 Projects  

 

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111002.00 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 3 Projects  

 

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111002.00 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 3 Projects  

 

DATE             

CONTRACT #         

KSQ PROJ. # 2111002.00           WORK AREA       

 

 

MONTH/YEAR     
 

 

 

 
 

                                        

DATES  
           

COMMENTS/NOTES 

              

             

            

            

         

 
   

            

            

            

            

            

            

            

            

            

 

Send to:  Jacobs  

   

Two Week Look-Ahead Schedule 
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Submittal Schedule 

 

             
 

PROJECT: NANUET UNION FREE 

SCHOOL DISTRICT PHASE 3 

PROJECTS 
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Proj. No. 2111005.00 Phase 2 Projects  
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SECTION 020800 
ASBESTOS ABATEMENT PROCEDURES 

 
 
 
 

     AT:    BARR MIDDLE SCHOOL 
   50 BLAUVELT ROAD 
   NANUET, NY 10954 
   SED #50-01-08-03-0-004-020 
 
 

         OWNER:   NANUET UNION FREE SCHOOL DISTRICT 
   103 CHURCH STREET 
   NANUET, NY 10954 
   PH. (845) 627-9880 
   FX. (845) 624-5338 

 
 
 

CONSULTANT: QUALITY ENVIRONMENTAL SOLUTIONS & TECHNOLOGIES, INC.     (QUES&T) 
     1376 ROUTE 9 
     WAPPINGERS FALLS, NEW YORK 12590 
     PH. (845) 298-6031 
     FX. (845) 298-6251 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SPECIFICATION DATED: June 6, 2022 
Design conforms to all applicable provisions of the NYS Uniform Fire Prevention and Building Code, NYS 
Energy Conservation Construction Code and Education Department Building Standards. 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 3 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE 

JUNE 6, 2022 

    

ASBESTOS ABATEMENT 02 08 00 - 2 of 50 
 

PART I – GENERAL  

 
1.01 DESCRIPTION 
 

A. All work under this contract shall be performed in strict accordance with the specifications and all 
applicable laws for asbestos removal projects.  The Abatement Contractor shall furnish all labor, 
materials, supervision, services, insurance and equipment necessary for the complete and total 
removal of Asbestos-containing Materials (ACM) as described herein, in attachments to the 
specification, Job Specific Variance(s) and/or as directed by Nanuet Union Free School District 
(here-in-after the "Owner") and/or the Owners Representative(s) to support the to the following 
Nanuet School District projects: 

 
 Barr Middle School 

50 Blauvelt Road 
Nanuet, NY 10954 
SED #50-01-08-03-0-004-020 
 

B. Abatement Contractor shall provide for personnel air monitoring to satisfy OSHA regulation 29 
CFR Parts 1926.1101(f). All work performed shall be in strict accordance with applicable 
provisions and regulations promulgated under New York State Department of Labor, Industrial 
Code 56 (ICR-56). 

 

C. The Abatement Contractor shall satisfy the requirements for asbestos projects issued by the New 
York State Department of Labor concerning licensing and certification; notification; equipment; 
removal and disposal procedures; engineering controls; work area preparation; decontamination 
and clean-up procedures; and personnel air monitoring. 

 
D. The Abatement Contractor shall be responsible for submittal of asbestos project notification(s) 

and applicable fees to EPA and NYSDOL concerning this project.  Project notification(s) shall be 
made for the cumulative total of ACM to be removed as required by ICR-56-3.4.  Work practices 
for each individual work area established shall be consistent with the quantity of ACM contained 
within that work area as defined in ICR-56-2. 
 

E. The scope of work under this contract shall include the following: 
 

1. All asbestos-containing materials (ACM) shall be removed in accordance with these 
specifications. The Abatement Contractor is responsible for field verification of estimated 
quantities, locations and other site conditions that may affect work. 

 
2. All fixed objects remaining within the work area(s) shall be protected as required by Title 12 

NYCRR Section 56-7.10(b) and as described in these specifications. 
 

3. The containerization, labeling and disposal of all asbestos waste in accordance with 
applicable city, state and federal regulations and these specifications.  

 
 

4. The Abatement Contractor will be responsible for repairing all building components damaged 
during abatement including, but not limited to, ceiling tiles, ceiling finishes, wall finishes 
and/or floor finishes, etc. 
 

5. The Abatement Contractor shall be responsible for any and all demolition required to access 
materials identified in scope of work and on associated drawings. 
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6. Concealed conditions that are exposed and may require additional work shall be brought to 
the attention of the Owner(s) immediately.  The Abatement Contractor shall not abate these 
areas without a written notice to proceed.  If the Abatement Contractor removes additional 
asbestos prior to the order to proceed the additional work will not be acknowledged. 

 
7. Permissible working hours shall be Monday through Friday 7:00 A.M. to 4:00 P.M. with one 

(1) hour for lunch and/or as defined by the Owner.  Holidays shall be considered weekends 
and not included for working days.  Upon written approval from the Owner, the Abatement 
Contractor may work past these hours.  The Abatement Contractor will incur any and all costs 
associated for work performed beyond the defined schedule including, but not limited to: 
abatement activities, project/air monitoring, custodial/staffing labor, overtime, mobilizations, 
etc. 

 
8. Buildings will be turned over to the Abatement Contractor as is.  At that time, all electrical 

services and HVAC systems in the proposed work areas will be shut down.  Electricity and 
water supply will be maintained in the building for use by the Abatement Contractor.  The 
Abatement Contractor is responsible for securing all power in the work area(s) and 
establishing all temporary GFCI hookups necessary to complete his work. 

 
9. The Abatement Contractor shall remove identified asbestos-containing floor coverings to the 

building substrate beneath; in areas indicted. Subsequent to final air clearances, the 
substrate(s) shall be washed with a neutralizing agent to prepare the substrate to accept new 
floor covering and eliminate residual odors. 

 
10. The Abatement Contractor must coordinate location of waste containers with the Facility and 

the Owner.  Deliveries and storage of equipment must be coordinated with the Facility and 
the Owner. 

 
11. All “Large” and “Small” asbestos abatement projects, as defined by 12 NYCRR56 shall not be 

performed while the building is occupied.  The term “building” 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 exists that do not 
pass through the occupied portion(s) and ventilation systems must be physically separated 
and sealed at the isolation barriers. 

 
1.02 PRE-CONTRACT SUBMITTALS 
 

Within three (3) days after bids are opened, the three (3) apparent low bidders shall be required to 
submit the following documentation: 

 
A. Resume:  Shall include the following: 

 
1. Provide a list of projects of similar nature 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 firms' name, contact person, address, and phone number, include location of project 
and date of completion. 

 
2. Abatement Contractor license issued by New York State Department of Labor for asbestos work 

in accordance with ICR-56-3. 
 
3. A list of owned equipment available to be used in the performance of the project. 
 
4. The number of years engaged in asbestos removal. 
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5. An outline of the worker training courses and medical surveillance program conducted by the 
Abatement Contractor. 

 
6. A standard operating procedures manual describing work practices and procedures, equipment, 

type of decontamination facilities, respirator program, special removal techniques, etc. 
 
7. Documentation to the satisfaction of the Owner pertaining to the Abatement Contractor's financial 

resources available to perform the project.  Such data shall include, but not be limited to, the 
firm's balance sheet for the last fiscal year. 

 
B. Citations/Violations/Legal Proceedings 

 
1. Submit a notarized statement describing any citations, violations, criminal charges, or legal 

proceedings undertaken or issued by any law enforcement, regulatory agency, or consultant 
concerning performance on previous asbestos abatement contracts.  Briefly describe the 
circumstances citing the project and involved persons and agencies as well as the outcome of 
any actions. 

 
2. Answer the question:  "Has your firm or its agents been issued a Stop Work order on any project 

within the last two years?"  If "Yes" provide details as discussed above. 
 

3. Answer the question:  "Are you now, or have you been in the past, a party to any litigation or 
arbitrations arising out of your performance on Asbestos Abatement Contracts?" If "Yes" provide 
details as discussed in 1. above. 

 
4. Describe any liquidated damages assessed within the last two years. 

 
C. Preliminary Schedule 

 
1. Provide a detailed schedule including work dates, work shift times, estimate of manpower to be 

utilized and the start and completion date for completion of each major work area.  
 
1.03 DOCUMENTATION 
 

A. The Abatement Contractor shall be required to submit the following and receive the Consultant's 
approval prior to commencing work on this project: 

 
1. Provide documentation of worker training for each person assigned to the project.  

Documentation shall include copies of each workers valid New York State asbestos handler 
certificates (for those employees who may perform asbestos removal), documentation of current 
respirator fit test and current OSHA required training and medical examination. 

 
2. The attached "Asbestos Employee Medical Examination Statement" and "Asbestos Employee 

Training Statement" forms shall be completed, signed and submitted for each worker assigned to 
the project.  Records of all employee training and medical surveillance shall be maintained for at 
least forty (40) years.  Copies of the records shall be submitted to the Consultant prior to 
commencement. 

 
3. The Abatement Contractor shall submit proof of a current, valid license issued by the New York 

State Department of Labor pursuant to the authority vested in the Commissioner by section 906 
of the Labor Laws, and that the employees performing asbestos related work on this project are 
certified by the State of New York as required in Part 56 of Title 12 of the Official Compilation of 
Codes, Rules and Regulations of the State of New York latest edition.  Copies of all licenses shall 
be submitted prior to the commencement of the project. 
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4. The Abatement Contractor shall submit a written respiratory protection program meeting the 
requirements of 29 CFR 1910.134 to the Consultant. 

 
5. The name, address, social security number and NYS DOL certificate number of the person(s) 

who will supervise the asbestos project. 
 
6. The name and address of the deposit or waste disposal site or sites where the asbestos materials 

are to be deposited or disposed of.  This site must be approved by the Owner.  The manifesting 
procedure must also be specified. 

 
7. The name, address and New York State Dept. of Environmental Conservation ID Number of any 

transporters that are to be used to transport waste. 
 
8. A written Standard Operation Procedure (SOP) that is designed and implemented to maximize 

protection against human exposure to asbestos dust.  The SOP shall take into consideration the 
workers, visitors, building employees, general public and environment.  As a minimum the 
procedures must include the following: 

 
a. Security for all work areas on an around-the-clock basis against unauthorized access. 

 
b. Project organization chart including the phone numbers of at least two responsible persons who 

shall be authorized to dispatch men and equipment to the project in the event of an emergency; 
including weekends. 
 

c. Description of protective clothing and NIOSH approved respirators to be used. 
 

d. Description of all removal methods to be used, including HEPA air filtration and 
decontamination sequence with special emphasis on any procedure that may deviate from 
these specifications. 

 
e. A list of manufacturers' certificates stating that all vacuums, negative air filtration equipment, 

respirators and air supply equipment meet OSHA and EPA requirements. 
 

f. A list of all materials proposed to be furnished and used under this contract. 
 
 

g. Emergency evacuation procedures in the event of fire, smoke or accidents such as injury from 
falling, heat exposure, electrical shock, etc. 
 

h. The name, address and ELAP number of the New York State Department of Health Certified 
Analytical Testing Laboratory the Contractor proposes to use for the OSHA monitoring. 

 
9. A detailed plan, in triplicate, for the phasing of the project, division of work areas and location of 

decontamination facilities, waste containers and temporary office. 
 
10. Work schedule, identifying firm dates and completion for actual areas.  Bar chart or critical path 

chart indicating phases is required. 
 
B. The Abatement Contractor shall post their NYS DOL contractor's license and maintain a daily log 

documenting the dates and time of the following items within each personal decontamination unit:  
 

1. Meetings; purpose, attendants, discussion (brief) 
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2. Sign-in and sign-out of all persons entering the work area including name, date, time, social 
security number, position or function and general description of daily activity. 

 
3. Testing of barriers and enclosure systems using smoke tubes prior to the beginning of abatement 

activities and at least once a day thereafter until satisfactory clearance air monitoring results have 
been achieved. 

 
4. Inspection of all plastic barriers, twice daily, by the asbestos supervisor. 
 
5. Loss of enclosure integrity; special or unusual events, barrier breaches, equipment failures, etc. 
 
6. Daily cleaning of enclosures. 
 
7. Personnel air monitoring test results for OSHA Compliance. Results shall be posted at the work 

site within 24 hours of testing and copies supplied to the Owner within five (5) days of testing.  
Abnormalities shall be supplied to the Owner immediately. 

 
C. Documentation with confirmation signature of Consultant's representative of the following shall be 

provided by the Abatement Contractor at the final closeout of the project. 
 

1. Testing of barriers and enclosure systems using smoke tubes shall be performed prior to the 
beginning of abatement activities and at least once a day thereafter until satisfactory clearance air 
monitoring results have been achieved. 

 
2. Inspection of all plastic barriers. 
 
3. Removal of all polyethylene barriers. 
 
4. Consultant's inspections prior to encapsulation. 
 
5. Removal of waste materials. 

 
6. Decontamination of equipment (list items). 
 
7. Consultant's final inspection/final air tests. 

 
D. The Abatement Contractor shall provide records of all project information, to include the following 

which shall be submitted upon completion of the project and prior to approval of the Abatement 
Contractor's payment application: 

 
1. The location and description of the abatement project. 
 
2. The name, address and social security number of the person(s) who supervised the asbestos 

project. 
 

3. Certified payroll documentation Pursuant to Article 8, Section 220 of the NYS Labor Law 
 

4. Copies of EPA/NYSDOL Asbestos Certificates for all Workers and Supervisors employed on the 
Project. 

 
5. Copies of Medical Approval and Respirator Fit-testing for all Asbestos Workers and Supervisors 

employed on the Project.   
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6. Copies of Abatement Contractors Daily Sign-In Sheets & Logs for persons entering and leaving 
the work area. – Title 12 NYCRR Part 56-7.3. 

 
7. Copies of Abatement Contractor’s personal air sampling laboratory results. 

 
8. The amounts and type of asbestos materials that was removed, enclosed, encapsulated, or 

disturbed. 
9. The name and address of the deposit or waste disposal site or sites where the asbestos waste 

materials were deposited or disposed of and all related manifests, receipts and other 
documentation associated with the disposal of asbestos waste. 

 
10. The name and address of any transporters used to transport waste and all related manifests, 

receipts and other documentation associated with the transport of asbestos waste. 
 
11. All other information that may be required by state, federal or local regulations. 
 
12. Copy of the Supervisor’s Daily Project Log of events as described in 1.03 B, above. 
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1.04 NOTIFICATIONS AND PERMITS 
 

A. The Abatement Contractor shall be required to prepare and submit notifications to the following 
agencies at least ten (10) days prior to the commencement of the project: 

 
1. Asbestos NESHAPS Contact 
 U.S. Environmental Protection Agency 
 NESHAPS Coordinator, Air Facilities Branch 
 26 Federal Plaza 
 New York, New York 10007 
 (212) 264-7307 
 
2. State of New York Department of Labor 
 Division of Safety and Health 
 Asbestos Control Bureau 
 State Office Building Campus, Building 12, Room 454 
 Albany, New York 12240 
 
3.   Owner(s): Nanuet Union Free School District 
   103 Church Street 
   Nanuet, NY 10954 
   ATTN: Rudy Villanyi 
   Ph. (845) 620-3999 
   Fx. (845) 620-3934 
   E-mail:  rvillanyi@nanuetsd.net 
 
4. Owner’s Representative(s): KSQ Design 
   215 W 40th Street 15th Floor 
   New York, Ny 10018 
                            ATTN: Ofe Clarke 
                            Ph. (646) 435-0660 
                                  E-mail.  oclarke@ksq.design 
 
5.   Environmental Consultant(s): Quality Environmental Solutions & Technologies, Inc. (QuES&T) 
   1376 Route 9  
   Wappingers Falls, New York 12590 
   ATTN: Todd McAfee 
   Ph. (845) 298-6031 
   Fx. (845) 298-6251 
   E-mail.  tmcafee@qualityenv.com 
 

B. The notification shall include but not be limited to the following information: 
 
1. Name and address of Owner. 

 
2. Name, address and asbestos handling license number of the Abatement Contractor. 

 
3. Address and description of the building, including size, age, and prior use of the building or area; 

the amount, in square feet or linear feet of asbestos material to be removed; room designation 
numbers or other local information where asbestos material is found, including the type of 
asbestos material (friable or non-friable). 

 
4. Scheduled starting and completion dates for removal. 
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5. Methods to be employed in abating asbestos containing materials. 
 
6. Procedures and equipment, including ventilating/exhaust systems, that will be employed to 

comply with the Code of Federal Regulation (CFR) Title 40, Part 61 of the U.S. Environmental 
Protection Agency. 

 
7. The name and address of the carting company and of the waste disposal site where the asbestos 

waste will be deposited. 
 

NOTE:  Notifications shall be submitted using standard forms as may be used by the respective 
agency. 

 
 For DOL (NYS) include "Asbestos Project Notification" form (DOSH-483) with proper fee, if required.  

For EPA include "Notification of Demolition and Renovation"; 40 CFR Part 61. 
 
C. The Abatement Contractor shall secure any permits required by the city, town, county, or state that 

may be required and the cost for obtaining the permit shall be included in his base bid. 
 
D. The Abatement Contractor shall erect warning signs around the work space at every point of 

potential entry into the work area in accordance with OSHA 1926.58k (2), (i).  These signs shall 
bear the following information: 

 
 

DANGER 
 ASBESTOS 

MAY CAUSE CANCER 
CAUSES DAMAGE TO LUNGS 

AUTHORIZED PERSONNEL ONLY 
 

 
In addition, where the use of respirators and protective clothing is required in the regulated area under 
this section, the warning signs shall include the following: 
 

WEAR RESPIRATORS PROTECTION AND PROTECTIVE CLOTHING IN THIS AREA 
 

E. The Abatement Contractor shall post at entrances to the work place and immediate adjacent areas, 
notifications to building occupants, which include the name and license number of the contractor, 
project location and size, amount and type of ACM, abatement procedures, dates of expected 
occurrence and name and address of the air monitor and laboratory in compliance with ICR 56-3.6. 

 
 
F. The Abatement Contractor shall post a list of emergency telephone numbers at the job site which 

shall include the Owner's Representative, police, emergency squad, local hospital, Environmental 
Protection Agency, N.Y. State Department of Labor, Occupational Safety and Health Administration 
and the local Department of Health. 
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1.05 APPLICABLE STANDARDS 
 
 Except to the extent that more explicit or more stringent requirements are written directly into the 
contract documents, applicable standards of the construction industry have the same force and effects 
(and are made a part of contract documents by reference) as if copied directly into contract documents, 
or as if published copies were bound herewith.  Resolution of overlapping and conflicting requirements, 
which result from the application of several different industry standards to the same unit of work, shall be 
by adherence to the most stringent requirement. 

 
A. Applicable standards listed in these Specifications form a part of this Specification and include, but 

are not necessarily limited to, standards promulgated by the following agencies and organizations: 
 

1. ANSI:  
  American National Standards Institute 

  1430 Broadway 
  New York, New York 10018 
   
2. ASHRAE:  

  American Society for Heating, Refrigerating 
  and Air Conditioning Engineers 
  1791 Tullie Circle NE 
  Atlanta, Georgia  30329 
 
3. ASTM:   
  American Society for Testing and Materials 
  1916 Race Street 
  Philadelphia, Pennsylvania  19103 
  
4. CFR 
  Code of Federal Regulations Available 
  from Government Printing Office 
  Washington, District of Columbia 20402 
 
5. CGA 
  Compressed Gas Association 
  1235 Jefferson Davis Highway 
  Arlington, Virginia  22202 
 
6. CS 

 Commercial Standard of NBS 
(US Dept. of Commerce) 
Government Printing Office 

 
7. EPA 

Environmental Protection Agency, Region II 
26 Federal Plaza 
New York, New York  10007 
Asbestos Coordinator - Room 802 
(212) 264-9538 
Part 61, Sub-Parts A & B 
National Emission Standard for Asbestos 
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8. FEDERAL SPECS 
Federal Specification (General Services Administration) 
7th and D Street, SW 
Washington, District of Columbia  20406 

 
9. NBS 

National Bureau of Standards 
(US Department of Commerce) 
Gaithersburg, Maryland  20234 

 
10. NEC 

National Electrical Code (by NFPA) 
 
11. NFPA 

National Fire Protection Association 
Batterymarch Park 
Quincy, Massachusetts  02269 

 
12. NIOSH 

National Institute for Occupational Safety and Health 
26 Federal Plaza 
New York, New York  10007 

 
13. NYSDOH 

New York State Department of Health 
Bureau of Toxic Substance Assessment 
Room 359 - 3rd Floor 
Tower Building Empire State Plaza 
Albany, New York  12237 

 
14. NYSDEC 

New York State Department of Environmental Conservation 
Room 136 
50 Wolf Road 
Albany, New York  12233-3245 

 
15. NYSDOL 

State of New York Department of Labor 
Division of Safety and Health 
Asbestos Control Program 
State Campus 
Building 12 
Albany,  New York  12240 

 
 

16. OSHA 
Occupational Safety and Health Administration 
(US Department of Labor) 
New York Regional Office - room 3445 
1515 Broadway 
New York, New York  10036 
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17. UL 
Underwriters Laboratories 
333 Pfingsten Road 
Northbrook, Illinois  60062 

 
B.  Federal Regulations:  Those which govern asbestos abatement work or hauling and disposal of 

asbestos waste materials: 
 

1. U.S. Department of Labor, Occupational Safety and Health Administration, (OSHA): 
 

a. Asbestos Regulations 
Title 29, Part 1910, of the Code of Federal Regulations. 

 
b. Respiratory Protection 
  Title 29, Part 1910, Section 134 of the Code of Federal Regulations. 

 
c.    Construction Industry 

  Title 29, Part 1926, of the Code of Federal Regulations. 
 

d. Access to Employee Exposure & Medical Records 
 Title 29, Part 1910, Section 20 of the Code of Federal Regulations. 
 
e. Hazard Communication 
 Title 29, Part 1910, Section 1200 of the Code of Federal Regulations. 

 
f. Specifications for Accident Prevention Signs and Tags 
 Title 29, Part 1910, section 145 of the Code of Federal Regulations. 

 
2. U.S. Environmental Protection Agency (EPA): 

 
a. Asbestos Hazard Emergency Response Act (AHERA) Regulation Asbestos Containing 

Materials in Schools Final Rule & Notice Title 40, Part 763, Subpart E of the Code of Federal 
Regulations. 

 
b. Worker Protection Rule 
 40 CFR Part 763, Subpart G, CPTS 62044, FLR 2843-9 
 Federal Register, Vol. 50, No. 134, 7/12/85, P28530-28540 
 
c. Regulation for Asbestos 
 Title 40, Part 61, Subpart A of the Code of Federal Regulations 
 
d. National Emission Standard for Asbestos 
 Title 40, Part 61, Subpart M (Revised Subpart B) of the Code of Federal Regulations 
 
e. Resource Conservation and Recovery Act (RCRA) 1976, 1980 
 Hazardous and Solid Waste Amendments (HSWA) 1984 
 Subtitle D, Subtitle C 

 
3. U.S. Department of Transportation (DOT): 

 
a.  Hazardous Substances:  Final Rule Regulation 49 CFR, Part 171 and 172. 

 
C. State Regulations:  Those which govern asbestos abatement work or hauling and disposal of 

asbestos waste materials: 
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1. New York State Department of Environmental Conservation (DEC) Regulations regarding waste 
collection registration.  Title 6, Part 364 of the New York State Official Compilation of Codes, 
Rules and Regulations - 6NYCRR 364. 

 
2. New York State Right-To-Know Law 
 
3. New York State Department of Labor Asbestos Regulations Industrial Code Rule 56. 

 
D. Standards:  Those which govern asbestos abatement work or hauling and disposal of asbestos 

waste materials: 
 

1. American National Standards Institute (ANSI) 
 

a. Fundamentals Governing the Design and Operation of Local Exhaust Systems 
 Publication Z9.2-79 
 
b. Practices for Respiratory Protection 
 Publication Z88.2-80 

 
E. Guidance Documents:  Those that discuss asbestos abatement work or hauling and disposal of 

asbestos waste materials are listed below only for the Abatement Contractor's information.  These 
documents do not describe the work and are not a part of the work of this contract. 

 
 EPA: 

 
1. Guidance for Controlling Asbestos Containing Materials in Buildings (Purple Book) 

EPA560/5-85-024. 
 

2. Asbestos Waste Management Guidance EPA 530-SW-85-007. 
 

F. Patents and Royalties:  The Abatement Contractor shall pay all royalties and/or license fees.  The 
Abatement Contractor shall defend all suits and claims for infringement of any patent rights and 
save the Owner and Consultant harmless from loss including attorney fees on account thereof. 

1.06 DEFINITIONS 
 
      As used in or in connection with these specifications the following are terms and definitions. 

 
Abatement - Procedure to control release from asbestos material. This includes removal, 

encapsulation and enclosure. 
 
Aggressive sampling - A method of sampling in which the person collecting the air sample 

creates activity by the use of mechanical equipment during the sampling period to stir up 
settled dust and simulate activity in that area of the building. 

 
AIHA - The American Industrial Hygiene Association, 475 Wolf Ledges Parkway, Akron, Ohio  

44311. 
 
Airlock - A system for permitting entrance and exit while restricting air movement between a 

containment area and an uncontaminated area.  It consists of two curtained doorways 
separated by a distance of at least three feet such that one passes through one doorway into 
the airlock, allowing the doorway sheeting to overlap and close off the opening before 
proceeding through the second doorway, thereby preventing flow-through contamination. 
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Air sampling - The process of measuring the content of a known volume of air collected during a 
specific period of time. 

 
Amended water - Water to which a surfactant has been added. 
 
Approved asbestos safety program - A program approved by the Commissioner of Health 

providing training in the various disciplines that may be involved in an asbestos project. 
 
Area air sampling - Any form of air sampling or monitoring where the sampling device is placed 

at some stationary location. 
 
Asbestos - Any naturally occurring hydrated mineral silicate separable into commercially usable 

fibers, including chrysotile (serpentine), amosite (cumingtonite-gunerite), crocidolite (riebeckite), 
tremolite, anthophyllite and actinolite. 

 
Asbestos contract - An oral or written agreement contained in one or more documents for the 

performance of work on an asbestos project and includes all labor, goods and service. 
 
Asbestos handler - An individual who installs, removes, applies, encapsulates, or encloses 

asbestos or asbestos material, or who disturbs friable asbestos.  Only individuals certified by 
NYS Department of Labor shall be acceptable for work under this specification. 

 
Asbestos handling certificate - A certificate issued by the Commissioner of Labor of the State 

of New York, to a person who has satisfactorily completed an approved asbestos safety 
program. 

 
Asbestos project - Work undertaken by a contractor which involves the installation, removal, 

encapsulation, application or enclosure of any ACM or the disturbance of friable ACM. 
 
Asbestos Safety Technician (AST) - Individual designated to represent the Consultant, perform 

third party monitoring and perform compliance monitoring at the job site during the asbestos 
project. 

 
Asbestos waste material - Asbestos material or asbestos contaminated objects requiring 

disposal. 
 
Authorized visitor - The building owner, his or her representative or any representative of a 

regulatory or other agency having jurisdiction over the project. 
 
Background level monitoring - A method used to determine ambient airborne concentrations 

inside and outside of a building or structure prior to starting an abatement project. 
 
Building owner - The person in whom legal title to the premises is vested unless the premises 

are held in land trust, in which instance Building Owner means the person in whom beneficial 
title is vested. 

 
Clean room - An uncontaminated area or room that is a part of the personal decontamination 

enclosure with provisions for storage of persons' street clothes and protective equipment. 
 
Cleanup - The utilization of HEPA vacuuming to control and eliminate accumulations of asbestos 

material and asbestos waste material. 
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Clearance air monitoring - The employment of aggressive sampling techniques with a volume 
of air collected to determine the airborne concentration of residual fibers upon conclusion of an 
asbestos abatement project. 

 
Commissioner - Commissioner of the New York State Department of Labor. 
 
Contractor - A company, unincorporated association, firm, partnership or corporation and any 

owner or operator thereof, which engages in an asbestos project or employs persons engaged 
in an asbestos project. 

Curtained doorway - A device that consists of at least three overlapping sheets of plastic over 
an existing or temporarily framed doorway.  One sheet shall be secured at the top and left side, 
the second sheet at the top and right side, and the third sheet at the top and the left side.  All 
sheets shall have weights attached to the bottom to insure that the sheets hang straight and 
maintain a seal over the doorway when not in use. 

 
Decontamination enclosure system - A series of connected rooms, separated from the work 

area and from each other by air locks, for the decontamination of persons, materials, 
equipment, and authorized visitors. 

 
Encapsulant (sealant) or encapsulating agent - A liquid material that can be applied to 

asbestos material and which prevents the release of asbestos from the material by creating a 
membrane over the surface. 

 
Enclosure - The construction of airtight walls, ceilings and floors between the asbestos material 

and the facility environment, or around surfaces coated with asbestos materials, or any other 
appropriate procedure that prevents the release of asbestos materials. 

 
Equipment room - A contaminated area or room that is part of the personal decontamination 

enclosure system with provisions for the storage of contaminated clothing and equipment. 
 
Fixed object - A unit of equipment, furniture or other fixture in the work area which cannot be 

readily removed from the work area. 
 
Friable Asbestos Material - That condition of crumbled, pulverized, powdered, crushed or 

exposed asbestos capable of being released into the air by hand pressure. 
  

Friable material containment - The encapsulation or enclosure of any friable asbestos    
material. 

 
Glovebag technique - A method for removing asbestos material from heating, ventilating, and air 

conditioning (HVAC) ducts, piping runs, valves, joints, elbows, and other nonplanar surfaces in 
a noncontained work area.  The glovebag assembly is a manufactured device consisting of a 
glovebag constructed of at least six mil transparent plastic, two inward-projecting longsleeve 
gloves, which may contain an inward projecting waterwand sleeve, an internal tool pouch, and 
an attached, labeled receptacle or portion for asbestos waste.  The glovebag is constructed 
and installed in such a manner that it surrounds the object or area to be decontaminated and to 
contain all asbestos fibers released during the abatement process. 

 
HEPA filter - A high efficiency particulate air filter capable of trapping and retaining 99.97 percent 

of particulate greater than 0.3 microns equivalent aerodynamic diameter. 
HEPA vacuum equipment - Vacuuming equipment with a high efficiency particulate air filtration 

system. 
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Holding area - A chamber in the waste decontamination enclosure located between the 
washroom and an adjacent uncontaminated area. 

 
Homogeneous work area - A site within the abatement work area that contains one type of 

asbestos material and where one type of abatement is used. 
 
Large asbestos project - An asbestos project involving the installation, removal, disturbance, 

enclosure, or encapsulation of 160 square feet or more of asbestos or asbestos material or 260 
linear feet or more of asbestos or asbestos material. 

 
Minor asbestos project - An asbestos project involving the installation, removal, disturbance, 

enclosure, or encapsulation of 10 square feet or less of asbestos or asbestos material, or 25 
linear feet or less of asbestos or asbestos material. 

 
Movable object - A unit of equipment, furniture or fixture in the work area that can be readily 

removed from the work area. 
 
Negative air pressure equipment - A local exhaust system equipped with HEPA filtration.  The 

system shall be capable of creating and maintaining a negative pressure differential between 
the outside and the inside of the work area. 

 
Non-asbestos material - Any material containing one percent or less asbestos by weight. 
 
Occupied area - Any frequented portion of the work site where abatement is not taking place. 
 
Outside air - The air outside the building or structure. 
 
Personal air monitoring - A method used to determine an individuals exposure to airborne 

contaminants.  The sample is collected outside the respirator in the person's breathing zone. 
 
Plasticize - To cover floors, walls, ceilings and other surfaces with 6 mil fire retardant plastic 

sheeting as herein specified. 
 
Project - Any form of work performed in connection with the abatement of asbestos or alteration, 

renovation, modification or demolition of a building or structure that may disturb asbestos or 
asbestos material. 

 
Removal - The stripping of any asbestos material. 
 
Repair - Corrective action using required work practices to control fiber release from damaged 

areas. 
 
Respiratory protection - Respiratory protection required of licensed asbestos workers and 

authorized visitors in accordance with the applicable laws. 
 
Satisfactory clearance air monitoring results - For all post- abatement samples, airborne 

concentrations of total fibers that are less than 0.01 fibers per cubic centimeter or background 
levels, whichever are greater, using phase contrast microscopy (PCM). 

 
Shower room - A room between the clean room and the equipment room in the personal 

decontamination enclosure with hot and cold running water controllable at the top and arranged 
for complete showering during decontamination. 
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Small asbestos project - An asbestos project involving the installation, removal, disturbances, 
enclosure, or encapsulation of more than 10 and less than 160 square feet of asbestos or 
asbestos material of more than 25 and less than 260 linear feet of asbestos or asbestos 
material. 

 
Staging area - The area near the waste transfer airlock where containerized asbestos waste has 

been placed prior to removal from the work area. 
 
Surfactant - A chemical wetting agent added to water to improve its penetration. 
 
Visible emissions - An emissions of particulate material that can be seen without the aid of 

instruments. 
 
Washroom - A room between the work area and the holding area in the waste decontamination 

enclosure system, where equipment and waste containers are wet cleaned and/or HEPA 
vacuumed. 

 
Waste decontamination enclosure system - An area, consisting of a washroom and a holding 

area, designated for the controlled transfer of materials and equipment. 
 
Wet cleaning - The process of eliminating asbestos contamination from surfaces, equipment or 

other objects by using cloths, mops, or other cleaning tools. 
 
Work area - Designated rooms, spaces, or areas where asbestos abatement takes place. 
 
Work site - Premises where asbestos abatement is taking place. 
 
Work Surface - Substrate surface from which asbestos-containing material has been removed. 

 
1.07 UTILITIES, SERVICE AND TEMPORARY FACILITIES 
 

A. The Owner shall make available to the Abatement Contractor all reasonable amounts of water and 
electrical power at no charge. 
 

B. The Abatement Contractor shall provide, at his own expense, all electrical, water, and waste 
connections, extensions, and construction materials, supplies, etc.  All connections must be 
approved in advance by the Owner and all work relative to the utilities must be in accordance with 
the applicable building codes. 
 

C. The Abatement Contractor shall provide scaffolding, ladders and staging, etc. as necessary to 
accomplish the work of this contract.  The type, erection and use of all scaffolding, ladders and 
staging, etc. shall comply with all applicable OSHA provisions. 

 
D. All connections to the Owner's water system shall include reduced pressure backflow protection or 

double check and double gate valves.  Valves shall be temperature and pressure rated for 
operation of the temperatures and pressures encountered.  After completion of use, connections 
and fittings shall be removed without damage or alteration to existing water piping and equipment.  
Leaking or dripping valves shall be piped to the nearest drain or located over an existing sink or 
grade where water will not damage existing finishes or equipment. 

 
E. The Abatement Contractor shall use only heavy duty abrasion resistant hoses with a pressure 

rating greater than the maximum pressure of the water distribution system to provide water to each 
work area and to each decontamination unit.  Provide fittings as required to allow for connection to 
existing wall hydrants or spouts, as well as temporary water heating equipment, branch piping, 
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showers, shut-off nozzles and equipment.  All water must be shut off at the end of each shift. 
 

F. The Abatement Contractor shall provide service to decontamination unit electrical subpanel with 
minimum 60 amp, 2 pole circuit breaker or fused disconnect and ground-fault circuit interrupters 
(GFCI), reset button and pilot light, connected to the building's main distribution panel.  Subpanel 
and disconnect shall be sized and equipped to accommodate all electrical equipment required for 
completion of the work.  This electrical subpanel shall be used for hot water heater, PAPR battery 
recharging and air sampling pumps. 
 

G. The Abatement Contractor shall provide UL rated 40-gallon electric hot water heater to supply hot 
water for the decontamination unit shower.  Activate from 30 amp circuit breaker on the electrical 
subpanel located within the decontamination unit.  Provide with relief valve compatible with water 
heater operation; relief valve down to drip pan on floor with type L copper.  Wiring of the hot water 
heater shall be in compliance with NEMA, NEC, and UL standards. 

 
H. The Abatement Contractor shall provide identification warning signs at power outlets, which are 

other than 110-120 volt power.  Provide polarized outlets for plug-in type outlets, to prevent 
insertion of 110-120 plugs into higher voltage outlets.  Dry transformers shall be provided where 
required to provide voltages necessary for work operations.  All outlets or power supplies shall be 
protected by ground fault circuit interrupter (GFCI) at the power source. 

 
I. The Abatement Contractor shall use only grounded extension cords; use "hard-service" cords 

where exposed to abrasion and traffic.  Use single lengths or use waterproof connectors to connect 
separate lengths of electric cords, if single lengths will not reach areas of work. 
 

J. The Abatement Contractor shall provide general service incandescent lamps of wattage indicated 
or required for adequate illumination; Protect lamps with guard cages or tempered glass 
enclosures; Provide exterior fixtures where fixtures are exposed to moisture. 

 
K. The Abatement Contractor shall provide temporary heat or air conditioning as necessary to 

maintain comfortable working temperatures inside and immediately outside the work areas.  
Heating and A/C equipment shall have been tested and labeled by UL, FM or another recognized 
trade association related to the fuel being used. Fuel burning heaters shall not be used inside 
containment areas. The Contractor shall also provide a comfortable working environment for 
occupied areas that are impacted by the asbestos removal. 

 
L. The Abatement Contractor shall comply with recommendations of the NFPA standard in regard to 

the use and application of fire extinguishers.  Locate fire extinguishers where they are most 
convenient and effective for their intended purpose, but provide not less than one extinguisher in 
each work area, equipment room, clean room and outside the work area. 
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1.08 REMOVAL OF FIXTURES 
 

A. In locations where the Abatement Contractor is directed to dispose of fixtures he shall either 
decontaminate the fixtures and dispose of them as non-asbestos containing materials or he shall 
place them in an appropriate container and dispose of them as asbestos containing material. 
 

B. In locations where the Abatement Contractor is directed to remove and reinstall fixtures, the fixtures 
shall be removed, decontaminated, labeled, protected with plastic and stored by the contractor in a 
location as directed by the Owner.   
 

C. Upon completion of the asbestos removal and upon receiving satisfactory clearance air monitoring 
results, all items to be replaced shall be restored to their original location and reinstalled by the 
Abatement Contractor. 
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PART 2 – PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 
 

A. GENERAL REQUIREMENTS 
 

1. Materials shall be stored off the ground, away from wet or damp surfaces and under protective 
cover to prevent damage or contamination. 

 
2. Damaged or deteriorating materials shall not be used and shall be removed from the premises. 
 
3. Power tools used to drill, cut into, or otherwise disturb asbestos material shall be equipped with 

HEPA filtered local exhaust ventilation. 
 
4. The Abatement Contractor shall make available to authorized visitors, ladders and/or scaffolds of 

sufficient dimension and quantity so that all work surfaces can be easily and safely reached for 
inspection.  Scaffold joints and ends shall be sealed with tape to prevent incursion of asbestos.  
Scaffolds and ladders shall comply with all applicable codes. 

 
B. PLASTIC BARRIERS (POLYETHYLENE) 

 
1. In sizes and shapes to minimize the number of joints. 

 
a. Six mil. (.006") fire-retardant for vertical protection (walls, entrances and openings). 

 
b. Six mil. (.006") fire-retardant for horizontal protection (fixed equipment) and heating grilles. 

 
c. Six mil. (.006") reinforced fire-retardant for floors of decon units. 

 
2. Provide two (2) layers over all roof, wall and ceiling openings.  Floor penetrations shall be sealed 

with a rigid material prior to plasticizing to prevent tripping and fall hazards.  All seams within a 
layer shall be separated by a minimum distance of six feet and sealed airtight.  All seams 
between layers shall be staggered. 
 

3. Barrier Attachment - Commercially available duct tape (fabric or paper) and spray-on adhesive.  
Duct tape shall be capable of sealing joints of adjacent sheets of plastic, facilitating attachment of 
plastic sheets to finished or unfinished surfaces of dissimilar materials and adhering under both 
dry and wet conditions. 

 
C. SIGNS 

 
1. Danger signs shall be provided and shall conform to 29 CFR 1926.1101 and be 14" x 20".  These 

signs shall bear the following information: 
 

DANGER 
 ASBESTOS 

MAY CAUSE CANCER 
CAUSES DAMAGE TO LUNGS 

AUTHORIZED PERSONNEL ONLY 
 
In addition, where the use of respirators and protective clothing is required in the regulated area under 
this section, the warning signs shall include the following: 
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WEAR RESPIRATORS PROTECTION AND PROTECTIVE CLOTHING IN THIS AREA 
 
 

D. DANGER LABELS AND TAPE 
 

1. Labels shall be affixed to any asbestos contaminated material in accordance with the 
requirements of 29 CFR 1910.1200 (f) of OSHA's Hazard Communication Standard, and shall 
contain the following information: 

 
 

DANGER 
CONTAINS ASBESTOS FIBERS 

AVOID BREATHING DUST 
CANCER AND LUNG DISEASE HAZARD 

 
 
2. A label shall be affixed on each container of asbestos waste in accordance with the requirements 

of 49 CFR Parts 171 and 172, Hazardous Substances; Final Rule (U.S.  Department of 
Transportation), and shall contain the following information: 

 
 

RQ HAZARDOUS SUBSTANCE 
SOLID, NOS, ORM-E, NA 9188 

(ASBESTOS) 
 

 
3. A label shall be affixed on each container of asbestos waste in accordance with the requirements 

of 40 CFR Part 61.150, NESHAP; Asbestos; Final Rule (USEPA) and shall contain the name of 
the waste generator and the location at which the waste was generated. 
 

 NOTE:  All containers marked as above (1, 2 and 3) shall be disposed of as asbestos waste. 
 

4. Provide 3" red barrier tape printed with black lettered "DANGER ASBESTOS REMOVAL".  
Locate barrier tape across all corridors, entrances and access routes to asbestos work area. 
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PROTECTIVE EQUIPMENT 
 

1. Respiratory Requirements 
 

a. Where fiber levels permit, and in compliance with regulatory requirements, Powered Air 
Purifying Respirators are the minimum allowable respiratory protection permitted to be utilized 
during removal operations. 

 
b. Where not in violation of NIOSH, OSHA, and any other regulatory requirements, the Abatement 

Contractor shall provide the following minimum respiratory protection to the maximum use 
concentrations indicated: 

 
  MSHA/NIOSH Approved    Maximum Use 
  Respiratory Protection    Concentration 
 
  Half-Mask Air Purifying    10x PEL 
  with HEPA Filters 
 
  Full-Facepiece Air Purifying   10x PEL 
  HEPA Filters and Quantitative 
  Fit Test 
 
  Powered Air Purifying (PAPR),   25x PEL 
  Loose fitting Helmet or Hood, 
  HEPA Filter 
 
  Powered Air Purifying (PAPR),   50x PEL 
  Full Facepiece, HEPA Filter 
 
  Supplied Air, Continuous Flow   25x PEL 
  Loose fitting Helmet or Hood 
 
  Supplied Air, Continuous Flow   50x PEL 
  Full Facepiece, HEPA Filter 

 
Full Facepiece-Supplied Air    100x PEL 

  Pressure Demand, HEPA Filter 
 
  Full Facepiece-Supplied Air    >100x PEL 
  Pressure Demand, with Aux. SCBA, 
  Pressure Demand or Continuous Flow 
 

2. Disposable Clothing -"Tyvek" manufactured by Dupont or approved equal. 
 

3. NIOSH approved safety goggles to protect eyes. 
 

4. Polyethylene bags, 6 mil. (.006") thick (use double bags). 
 

NOTE:  Workers must wear disposable coveralls and respirator masks at all times while in the work 
area.  Contaminated coveralls or equipment must be left in work area and not worn into other parts of 
the building. 
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TOOLS AND EQUIPMENT 
 

1. Airless Sprayer - An airless sprayer, suitable for application of encapsulating material, shall be 
used. 

 
2. Scaffolding - Scaffolding, as required to accomplish the specified work, shall meet all applicable 

safety regulations. 
 

3. Transportation Equipment - Transportation equipment, as required, shall be suitable for loading, 
temporary storage, transport and unloading of contaminated waste without exposure to persons 
or property.  Water tight, hard wall containers shall be provided to retain and dispose of any 
asbestos waste material with sharp-edged components that may tear plastic bags or sheeting.  
The containers shall be marked with danger labels. 

 
4. Surfactant - Wetting Agents - "Asbestos-Wet" - Aquatrols Corp. of America or approved equal, 

and shall be non- carcinogenic. 
 

5. Portable (negative air pressure) asbestos filtration system - by Micro-Trap, or approved equal. 
 

6. Vacuum, HEPA type equal to "Nilfisk" #GA73, or "Pullman/Holt" #75 ASA. 
 

7. Amended Water Sprayer - The water sprayer shall be an airless or other low-pressure sprayer for 
amended water application. 
 

8. Other Tools and Equipment - The Abatement Contractor shall provide other suitable tools for the 
stripping, removal, encapsulation, and disposal activities including but not limited to: hand-held 
scrapers, nylon brushes, sponges, rounded edge shovels, brooms, and carts. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

PART 3 – EXECUTION 

 
3.01 PRE-ABATEMENT WORK AREA PREPARATION 
 

A. The work area shall be vacated by the occupants prior to work area preparation and not reoccupied 
until satisfactory clearance air monitoring results have been achieved. 
 

B. Caution signs shall be posted at all locations and approaches to a location where airborne 
concentrations of asbestos may exceed ambient background levels.  Signs shall be posted that 
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permit a person to read the sign and take the necessary protective measures to avoid exposure. 
 

C. Shut down and lock out electric power to all work areas.  The Abatement Contractor shall provide 
temporary power and lighting and ensure safe installation of temporary power sources and 
equipment used where high humidity and/or water shall be sprayed in accordance with all 
applicable codes.  All power to work areas shall be brought in from outside the area through a 
ground-fault interrupter at the source. 
 

D. Isolate the work area HVAC system. 
 

E. The personnel decontamination enclosure system shall be installed or constructed prior to 
preparatory work in the work area and in particular before the disturbance of asbestos material.  
The waste decontamination enclosure system shall be installed or constructed prior to 
commencement of abatement activities. 

 
F. Movable objects within the work area shall be pre-cleaned using HEPA filtered vacuum equipment 

an/or wet cleaning and such objects shall be removed from the work area to an uncontaminated 
location.  If disposed of as asbestos waste material, cleaning is not required. 
 

G. Fixed objects and other items, which are to remain within the work area, shall be pre-cleaned using 
HEPA filtered vacuum equipment and/or wet cleaning.  Such objects shall be enclosed with two 
layers of at least six mil plastic sheeting and sealed with tape. 

 
H. The work area shall be pre-cleaned using HEPA filtered vacuum equipment and/or wet cleaning.  

Methods that raise dust, such as dry sweeping or vacuuming with equipment not equipped with 
HEPA filters, shall be prohibited.  Asbestos material shall not be disturbed during pre-cleaning. 

 
I. Isolation barriers that seal off all openings, including windows, corridors, doorways, ducts, and any 

other penetrations of the work area, shall be constructed using two layers of at least six mil 
fire-retardant plastic sheeting sealed with tape.  Also, all seams in mechanical system components 
that pass through the work area shall be sealed.  Doorways and corridors, which shall not be used 
for passage during work, shall also be sealed. 

 
J. Removal of mounted objects.  After isolation barriers are in place, objects such as light fixtures, 

electrical track, alarm systems, ventilation equipment and other items not previously sealed, shall 
be double sealed with six mil fire-retardant plastic sheeting.  Localized HEPA filtered vacuum 
equipment shall be used during fixture removal to reduce asbestos dispersal. 
 

K. Individual roof and floor drains shall be sealed watertight using two layers of 6-mil fire-retardant 
plastic sheeting and tape prior to plasticizing.  Openings in floor shall be fully covered with plywood 
sheeting secured to the floor in such a way as to minimize a tripping hazard prior to plasticizing. 

 
L. Emergency and fire exits from the work area shall be maintained or alternate exits shall be 

established according to all applicable codes. 
 

M. Adequate toilet facilities shall be supplied by the Abatement Contractor and shall be located either 
in the clean area of the personnel decontamination enclosure or shall be readily accessible to the 
personnel decontamination enclosure. 
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3.02 LARGE ASBESTOS PROJECT PERSONNEL DECONTAMINATION ENCLOSURE SYSTEM 

(ICR 56-7.5) 
 

A. The personnel decontamination enclosure shall be constructed prior to preparatory work in the work 
area and in particular before the disturbance of asbestos material. 

 
1. Construction and use of personnel decontamination enclosure systems shall be in accordance 

with ICR-56 and any Applicable or Site Specific Variances utilized on this project.  Such systems 
may consist of existing rooms outside of the work area, if the layout is appropriate, that can be 
enclosed is plastic sheeting and are accessible from the work area.  When this situation does not 
exist, enclosure systems may be constructed out of metal, wood or plastic support. 

 
2. The personnel decontamination enclosure system shall consist of a clean room, a shower room, 

and an equipment room, in series, separated from each other and from the work area by three 
airlocks. 
 

3. There shall be one shower per six full shift abatement persons calculated on the basis of the 
largest shift. 
 

4. The personnel decontamination enclosure system shall be fully framed, sheathed for safety and 
constructed to prevent unauthorized entry. 
 

5. Personnel decontamination enclosure systems constructed at the work site shall utilize at least 
six mil fire-retardant opaque plastic sheeting.  At least two layers of six mil fire-retardant 
reinforced plastic sheeting shall be used for the flooring of this area. 

 
6. All prefabricated decontamination units shall be completely decontaminated and sealed prior to 

separation and removal from the work area. Mobile decontamination units shall remain in place 
until satisfactory clearance results have been attained. 
 

7. The clean room shall be sized to accommodate all authorized persons.  Benches, lockers and 
hooks shall be provided for street clothes.  Shelves for storing respirators shall also be provided.  
Clean clothing, replacement filters for respirators, towels and other necessary items shall be 
provided.  The clean room shall not be used for the storage of tools, equipment or materials.  It 
shall not be used for office space.  A lockable door shall be provided to permit access to the clean 
room from outside the work area or enclosure.  It shall be used to secure the work area and 
decontamination enclosure during off-shift hours. 

 
8. The shower room shall contain one or more showers.  Each shower head shall be supplied with 

hot and cold water adjustable at the tap.  The shower enclosure shall be constructed to ensure 
against leakage of any kind. Uncontaminated soap, shampoo and towels shall be available at all 
times.  Shower water shall be drained, collected and filtered through a system with at least 5.0 
micron particle size collection capability.  A system containing a series of several filters with 
progressively smaller pore sizes shall be used to avoid rapid clogging of the filtration system by 
large particles.  Filtered wastewater shall be discharged in accordance with applicable codes.  
Contaminated filters shall be disposed of as asbestos waste.  The shower room shall be 
constructed in such way that travel through the decontamination unit shall be through the shower. 

 
9. The equipment room shall be used for the storage of equipment and tools after decontamination 

using a HEPA filtered vacuum and/or wet cleaning.  A one day supply of replacement filters, in 
sealed containers, for HEPA vacuums and negative pressure ventilation equipment, extra tools, 
containers of surfactant and other materials and equipment that may be required during the 
abatement project may also be stored here.  A walk-off pan filled with water shall be located in 
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the work area just outside the equipment room for persons to clean foot covering when leaving 
the work area.  A drum lined with a labeled, at least six mil plastic bag is required for collection of 
clothing and shall be located in this room.  Contaminated footwear and work clothes shall be 
stored in this area. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.03 WASTE DECONTAMINATION ENCLOSURE SYSTEM (ICR 56-7.5) 
 

A. General Requirements 
 

1. A waste decontamination enclosure system shall consist of the following: 
 

a. A washroom/cleanup room shall be constructed with an airlock doorway to the work area and 
another airlock doorway to the holding area. 
 

b. The holding area shall be constructed with an airlock doorway to the washroom/cleanup room 
and another lockable door to the outside. 

 
2. Where there is only one egress from the work area, the holding area of the waste 

decontamination enclosure system may branch off from the equipment decontamination room, 
which doubles as a waste washroom, of the personnel decontamination enclosure. 
 

3. The waste washroom shall be equipped with a drain installed to collect water and deliver it to the 
shower drain where it shall be filtered through a system with at least 5.0 micron particle size 
collection capability.  A system containing a series of several filters with progressively smaller 
pore sizes shall be used to avoid rapid clogging of the filtration system by large particles.  Filtered 
wastewater shall be discharged in accordance with applicable codes.  Contaminated filters shall 
be disposed of as asbestos waste. 
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4. The waste washroom shall be constructed in such a way that travel through the rooms shall be 

through the waste washroom 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.04 WORK AREA ENTRY AND EXIT PROCEDURES 
 

A. The following procedures shall be followed throughout the asbestos abatement project until 
satisfactory clearance air monitoring results have been achieved: 

 
1. All persons shall enter and exit the work area through the personnel decontamination enclosure 

system. 
 

2. All persons who enter the work area or an enclosure shall sign the entry/exit log, located in the 
clean room, upon every entry and exit. 

 
3. All persons, before entering the work area, or an enclosure shall read and be familiar with all 

posted regulations, personal protection requirements, including work area entry and exit 
procedures, and emergency procedures.  The entry/exit log headings shall indicate, and the 
signatures shall be used to acknowledge, that these have been reviewed and understood by all 
persons prior to entry. 

 
4. All persons shall proceed first to the clean room, remove all street clothing, store these items in 

clean sealable plastic bags or lockers and don coveralls, head covering, foot covering and gloves.  
All persons shall also don NIOSH approved respiratory protection.  Clean respirators and 
protective clothing shall be utilized, by each person, for each separate entry into the work area.  
Respirators shall be inspected prior to each use and tested for proper seal using quantitative or 
qualitative fit checks. 
 

5. Persons wearing designated personal protective equipment shall proceed from the clean room 
through the shower room to the equipment room, where necessary tools are collected and any 
additional clothing shall be donned, before entry into the work area. 
 

6. Before leaving the work area, all persons shall remove gross contamination from the outside of 
respirators and protective clothing by brushing, wet cleaning, and/or HEPA vacuuming. 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 3 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE 

JUNE 6, 2022 

    

ASBESTOS ABATEMENT 02 08 00 - 28 of 50 
 

7. Persons shall proceed to the equipment room where all coveralls, head covering, foot covering 
and gloves shall be removed.  Disposable clothing shall be deposited into labeled containers for 
disposal.  Reusable contaminated clothing, footwear, head gear and gloves shall be stored in the 
equipment room when not being used in the work area. 

 
8. Still wearing respirators, persons shall proceed to the shower area, clean the outside of the 

respirator and the exposed face area under running water prior to removal of the respirator, and 
then fully and vigorously shower and shampoo to remove residual asbestos contamination.  
Respirators shall be washed thoroughly with soap and water.  Some types of respirators will 
require slight modification of these procedures.  An airline respirator with HEPA filtered 
disconnect protection shall be disconnected in the equipment room and worn into the shower.  A 
powered air-purifying respirator facepiece shall be disconnected from the filter/power pack 
assembly prior to entering the shower. 
 

9. After showering and drying, all persons shall proceed to the clean room and don clean personal 
protective equipment if returning to the work area or street clothing if exiting the enclosure. 
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3.05 EQUIPMENT AND WASTE CONTAINER DECONTAMINATION & REMOVAL PROCEDURES 
A. The following procedures shall be followed throughout the asbestos abatement project until 

satisfactory clearance air monitoring results have been achieved. 
 

1. 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.  These work area 
persons shall not enter the airlock. 
 

2. These contaminated items shall be removed from the airlock by persons stationed in the 
washroom during waste removal operations.  These washroom persons shall remove gross 
contamination from the exterior of their respirators and protective clothing by brushing, HEPA 
vacuuming and/or wet cleaning. 
 

3. Once in the waste decontamination enclosure system, external surfaces of contaminated 
containers and equipment shall be cleaned a second time by wet cleaning. 
 

4. The cleaned containers of asbestos material and equipment are to be dried of any excessive 
pooled or beaded liquid, placed in uncontaminated plastic bags or sheeting and sealed airtight. 

 
5. The clean recontainerized items shall be moved into the airlock that leads to the holding area.  

The washroom persons shall not enter this airlock or the work area until waste removal is finished 
for that period. 

 
6. 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 uncontaminated areas. 
 

7. 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. 

 
8. The exit from the decontamination enclosure system shall be secured to prevent unauthorized 

entry. 
 

9. 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. 
 

10. Containers labeled with Asbestos hazard warnings shall not be used to dispose of non asbestos 
waste. 

 
 
 
 
3.06 ENGINEERING CONTROLS 
 

A. Ventilation. 
 

1. The Abatement Contractor shall employ HEPA equipped vacuums or negative air pressure 
equipment for ventilation as required. 
 

2. All negative air pressure equipment ventilation units shall be equipped with HEPA filtration.  The 
Contractor shall provide a manufacturer's test certificate for each unit documenting the capability 
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of trapping and retaining 99.97 percent of asbestos fibers greater than 0.3 microns equivalent 
aerodynamic diameter.  

 
3. A power supply shall be available to satisfy the requirements of the total of all ventilating units. 

 
4. On electric power failure, abatement shall stop immediately and shall not resume until power is 

restored and exhaust units are operating fully.  On extended power failure, longer than one hour, 
the decontamination facilities, after the evacuation of all persons from the work area, shall be 
sealed airtight. 

 
5. If extending the exhaust of the ventilation units 50 feet from the building would result in an 

exhaust location either in the road, blocking driveway access to the facility or within 50 feet of 
other buildings, a second unit will be run in series with the primary unit. 
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3.07 MAINTENANCE OF DECONTAMINATION ENCLOSURE SYSTEMS AND WORK AREA 
BARRIERS 

 
A. GENERAL REQUIREMENTS 

 
1. The Consultant must review and approve installation before commencement of work.  Upon 

completion of the construction of all plastic barriers and decontamination system enclosures and 
prior to beginning actual abatement activities. 
 

2. All plastic barriers inside the work area, in the personnel decontamination enclosure system, in 
the waste decontamination enclosure system and at partitions constructed to isolate the work 
area from occupied areas, shall be inspected by the asbestos supervisor at least twice daily.  The 
barriers shall be inspected before the start of and following the completion of the day's abatement 
activities.  Inspections and observations shall be documented in the project log. 

 
3. Damage and defects in the barriers and/or enclosure systems shall be repaired immediately upon 

discovery and prior to resumption of abatement activities. 
 

4. At any time during the abatement activities, if visible emissions are observed outside of the work 
area of if damage occurs to the barriers, work shall be stopped, repairs made and visible residue 
immediately cleaned up using HEPA vacuuming methods prior to the resumption of abatement 
activities. 
 

5. The Abatement Contractor shall HEPA vacuum and/or wet clean the waste decontamination 
enclosure system and the personnel decontamination enclosure system at the end of each day of 
abatement activities. 
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3.08 HANDLING AND REMOVAL PROCEDURES 
 
 The Abatement Contractor may utilize existing provisions of ICR-56, Applicable Variances or a Site 

Specific Variance, approved by the Owner's Consultant, to permit the conduct of this work. 
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3.09 ABATEMENT PROCEDURES 
 

A. AIR SAMPLING - By Owner 
 

1. Air sampling and analysis shall be conducted according to the requirements of Subpart 56-4 
before the start, during and after the completion of the asbestos removal project. 
 

2. In addition to the requirements of Subpart 56-4, air monitoring shall be conducted in accordance 
with any approved job specific variance(s) or applicable variance utilized. 

 
3. Clearance samples may be analyzed using PCM to maintain compliance with ICR-56.  

 
4. If applicable, clearance samples will be analyzed using TEM to maintain compliance with ICR-56 

and 40 CFR 763.90[i]. 
 

B. The provisions of the Applicable Variances or a Job Specific Variance shall apply only in those 
areas where approval has been granted by the NYS DOL and the Contractor has obtained 
concurrence from the Owner's Consultant.  All other applicable provisions of Industrial Code Rule 
56-1 through 56-12 shall be complied. 
 

C. A copy of the NYS DOL Job Specific or Applicable Variance, if applicable, shall be conspicuously 
posted at the work area(s). 
 

D. The Abatement Contractor shall construct a decontamination unit at the work site.  The Abatement 
Contractor shall, as a minimum, comply with the requirements of 29 CFR 1926.1101(j); Hygiene 
facilities and practices for employees. 
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3.10 ENCAPSULATION PROCEDURES 
 
The following procedures shall be followed to seal in non-visible residue, after obtaining satisfactory 
clearance air monitoring results, while conducting lockdown encapsulation on any surfaces which were 
the subject of removal or other remediation activities:  

 
A. Only encapsulants rated as acceptable or marginally acceptable on the basis of Battelle Columbus 

Laboratory test procedures and rating requirements developed under the 1978 USEPA contract 
shall be used for lockdown encapsulation. 

 
B. Sealants considered for use in encapsulation shall first be tested to ensure that the sealant is 

adequate for its intended use.  A section of the work surface shall be evaluated following this initial 
test application of the sealant to quantitatively determine the sealant's effectiveness in terms of 
penetrating and locking down the asbestos fibers.  The American Society of Testing and Materials 
(ASTM) Committee E06.21.06E on Encapsulation of Building Materials has developed a guidance 
document to assist in the selection of an encapsulant. 
 

C. The encapsulant solvent or vehicle shall not contain a volatile hydrocarbon. 
 

D. Encapsulants shall be applied using airless spray equipment. 
 

1. Spraying is to occur at the lowest pressure range possible to minimize fiber release from 
encapsulant impact at the surface.  It shall be applied with a consistent horizontal or vertical 
motion. 

 
E. Encapsulation shall be utilized as a surface sealant once all asbestos containing materials have 

been removed in a work area. In no event shall encapsulant be applied to any surface that was the 
subject of removal or other remediation activities prior to obtaining satisfactory clearance air 
monitoring. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.11 CLEANUP PROCEDURES 
 

A. The following cleanup procedures shall be required. 
1. Cleanup of accumulations of loose asbestos material shall be performed whenever enough loose 

asbestos materials have been removed to fill a single leak tight container of the type 
commensurate with the material properties.  In no case shall cleanup be performed less than 
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once prior to the close of each working day.  Asbestos material shall be kept wet until cleaned up. 
 

2. Accumulations of dust shall be cleaned off all surfaces on a daily basis using HEPA vacuum 
cleaning methods. 
 

3. Decontamination enclosures shall be HEPA vacuumed at the end of each shift. 
 

4. Accumulations of asbestos waste material shall be containerized utilizing HEPA vacuums or 
rubber or plastic dust pans, squeegees or shovels.  Metal shovels shall not be used to pick up or 
move waste. 

 
5. Excessive water accumulation or flooding in the area shall require work to stop until the water is 

collected and disposed of properly. 
 

B. The following cleanup procedures shall be required after completion of all removal activities. 
 

1. All accumulations of asbestos waste material shall be containerized utilizing HEPA vacuums or 
rubber or plastic dust pan, squeegees or shovels.  Metal shovels shall not be used to pick up or 
move waste.  HEPA vacuums shall be used to clean all surfaces after gross cleanup. 
 

2. Cleaning.  All surfaces in the work area shall be HEPA vacuumed.  To pick up excess liquid and 
wet debris, a wet purpose shop vacuum may be used and shall be decontaminated prior to 
removal from the work area. 

 
3. Windows, doors, HVAC system vents and all other openings shall remain sealed.  

Decontamination enclosure systems shall remain in place and be utilized. 
 

4. All containerized waste shall be removed from the work area and the holding area. 
 
5. All tools and equipment shall be decontaminated and removed from the work area. 

 
6. A final visual inspection and clearance air monitoring, as per the schedule for air sampling and 

analysis, shall be conducted. 
 

7. The isolation barriers and decontamination unit shall be removed only after satisfactory  
 

8. clearance air monitoring results have been achieved. 
 
 
 
3.12 SAFETY MONITORING – CONSULTANT:  
 
The Consultant will designate an Asbestos Safety Technician (AST) to represent the Owner during the 
removal program.  The AST must be on the job site at all times during abatement work.  Absolutely no 
abatement or preparation work will occur without the presence of the AST. 

 
The AST will conduct four (4) milestone inspections. 

 
1. Pre-commencement inspection shall be conducted as follows: 

 
a. Notification in writing to the Consultant shall be made by the Abatement Contractor to request a 

pre-commencement inspection at least 48 hours in advance of the desired date of inspection.  
This inspection shall be requested prior to beginning preparatory work in another work area.  
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b. The AST shall ensure that: 
 

i. The job site is properly prepared and that all containment measures are in place; 
 

ii. The designated supervisor shall present to the inspector a valid supervisor's license issued 
by the New York Department of Labor; 

iii. All workers shall present to the inspector a valid handler's license issued by the New York 
Department of Labor; 
 

iv. Measures for the disposal of removed asbestos material are in place and shall conform to the 
adopted standards; 
 

v. The Abatement Contractor has a list of emergency telephone numbers at the job site which 
shall include the monitoring firm employed by the Owner and telephone numbers for fire, 
police, emergency squad, local hospital and health officer. 

 
c. If all is in order, the AST shall issue a written notice to proceed in the field.  If the job site is not 

in order, then any needed corrective action must be taken before any work is to commence.  
Conditional approvals shall not be granted. 

 
Progress inspection shall be conducted as follows: 

 
a. Primary responsibility for ensuring that the abatement work progresses in accordance with 

these technical specifications and regulatory requirements rests with the Abatement Contractor.  
The AST shall continuously be present to observe the progress of work and perform required 
tests. 

 
b. If the AST observes irregularities at any time, he shall direct such corrective action as may be 

necessary.  If the Abatement Contractor fails to take the corrective action required, or if the 
Abatement Contractor or any of their employees habitually and/or excessively violate the 
requirements of any regulation, then the AST shall inform the Owner who shall issue a Stop 
Work Order to the Abatement Contractor and have the work site secured until all violations are 
abated. 

Clean-up inspections shall be conducted as follows: 
 

a. Notice for clean-up inspection shall be requested by the Abatement Contractor at least 24 
hours in advance of the desired date of inspection; 
 

b. The clean-up inspection shall be conducted prior to the removal of any isolation or critical 
barriers and before final air clearance monitoring; 
 

c. The AST shall ensure that: 
 

i. The work site has been properly cleaned and is free of visible asbestos containing material 
and debris. 
 

ii. All removed asbestos has been properly placed in a locked secure container outside of the 
work area. 

 
d. If all is in order, the AST shall issue a written notice of authorization to remove surface barriers 

from the work area.  All isolation barriers shall remain in place until satisfactory clearance air 
sampling has been completed. 
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4. Clearance Visual Inspection shall be conducted after the removal of non-critical plastic sheeting.  
The AST shall insure that: 

 
a. The work area is free of all visible asbestos or suspect asbestos debris and residue. 

 
b. All waste has been properly bagged and removed from the work area. 

 
c. Should clearance visual inspection identify residual debris, as determined by the AST, the 

Abatement Contractor is responsible for recleaning the area at his own cost and shall bear all 
costs of reinspection until acceptable levels are achieved. 

 
B. The Abatement Contractor shall be required to receive written approval before proceeding after 

each milestone inspection. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.13 PERSONNEL AIR MONITORING – CONTRACTOR (29 CFR 1926.1101) 
 

A. Personnel air monitoring shall be provided to determine both short-term (STEL) and full shift during 
when abatement activities occur.  Personnel sampling shall be performed in each work area in 
order to accurately determine the concentrations of airborne asbestos to which workers may be 
exposed. 

 
B. The Abatement Contractor shall have a qualified "Competent Person" (as specified in 29 CFR 1926 

OSHA) to conduct personnel air monitoring.  
 

C. The laboratory performing the air sample analysis shall be certified by NYS DOH ELAP and 
approved by the consultant. 

 
D. Personnel air monitoring test results for OSHA Compliance. Results shall be posted at the work site 

within 24 hours of testing and copies supplied to the Owner within five (5) days of testing.  
Abnormalities shall be supplied to the Owner immediately. 
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3.14 CLEARANCE AIR MONITORING 
 

A. Air samples will be collected in and around the work areas at the completion of abatement 
activities. 

 
B. Clearance samples may be analyzed using PCM to maintain compliance with ICR-56.  

 
C. If applicable, clearance samples will be analyzed using TEM to maintain compliance with ICR-56 

and 40 CFR part 763 “Asbestos-Containing Materials in Schools; Final Rule and Notice” section 
763.90. 

 
D. ***RETESTING***  

Should clearance air monitoring yield fiber concentrations above the “Clearance” criteria of either 
0.01 fibers per CC and/or background levels (PCM) –OR- seventy (70) structures per square 
millimeter (TEM/AHERA), the Abatement Contractor is responsible for re-cleaning the area at his 
own cost and shall bear all costs associated with the retesting of the work area(s) including 
monitoring labor, sampling, analysis, etc. until such levels are achieved. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.15 RESPIRATORY PROTECTION REQUIREMENT 
 

A. Respiratory protection shall be worn by all individuals inside the work area from the initiation of the 
asbestos project until all areas have successfully passed clearance air monitoring in accordance 
with these specifications.  The Abatement Contractor shall keep available at all times two PAPR's 
with new filters and charged batteries for use by authorized visitors. 
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B. All respiratory protection shall be MSHA/NIOSH approved in accordance with the provisions of 30 

CFR Part II.  All respiratory protection shall be provided by the Abatement Contractor, and used by 
workers in conjunction with the written respiratory protection program. 
 

C. The Abatement Contractor shall provide respirators that meet the requirements of 29 CFR Parts 
1910 and 1926. 

 
1. Full facepiece Type C supplied-air respirators operated in pressure demand mode equipped with 

an auxiliary self- contained breathing apparatus, operated in pressure demand or continuous 
flow, shall be worn during gross removal, demolition, renovation and/or other disturbance of ACM 
whenever airborne fiber concentrations inside the work area are greater than 10.0 f/cc. 

 
2. Full facepiece Type C supplied-air respirators operated in pressure demand mode with HEPA 

filter disconnect protection shall be work during gross removal, demolition, renovation and/or 
other disturbance of ACM with an amphibole content and/or whenever airborne fiber 
concentrations inside the work area are equal to or greater than 0.5 f/cc and less than or equal to 
10.0 f/cc. 
 

3. Full facepiece powered air-purifying respirators (PAPR) equipped with HEPA filters shall be worn 
during the removal, encapsulation, enclosure, repair and/or other disturbance of friable ACM if 
airborne fiber concentrations inside the work area are less than 0.5 f/cc.  A supply of charged 
replacement batteries, HEPA filters and flow test meter shall be available in the clean room for 
use with powered air-purifying respirators.  HEPA filters shall be changed daily or as flow testing 
indicates change is necessary.  Any Type C supplied-air respirator operated in continuous flow, 
with HEPA filter disconnect protection, may be substituted for a powered air-purifying respirator. 

 
4. Loose fitting helmets or hoods with powered air-purifying respirators (PAPR) equipped with HEPA 

filters may be worn during the removal, encapsulation, enclosure, repair and/or other disturbance 
of friable ACM if airborne fiber concentrations inside the work area are less than 0.25 f/cc. A 
supply of charged replacement batteries, HEPA filters and flow test meter shall be available in the 
clean room for use with powered air-purifying respirators.  HEPA filters shall be changed daily or 
as flow testing indicates change is necessary.  Any Type C supplied-air respirator operated in 
continuous flow may be substituted for a powered air- purifying respirator. 

 
5. Half-mask or full-face air-purifying respirators with HEPA filters shall be worn only during the 

preparation of the work area and final clean up procedures provided airborne fiber concentrations 
inside the work area are less than 0.1 f/cc. 
 

6. Use of single use dust respirators is prohibited for the above respiratory protection. 
 
D. Workers shall be provided with personally issued and individually marked respirators.  Respirators 

shall not be marked with any equipment that will alter the fit of the respirator in any way. Only 
waterproof identification markers shall be used. 

 
E. The Abatement Contractor shall ensure that the workers are qualitatively or quantitatively fit tested 

by an Industrial Hygienist initially and every six months thereafter with the type of respirator he/she 
will be using. 

 
F. Whenever the respirator design permits, workers shall perform the positive and negative air 

pressure fit test each time a respirator is worn.  Powered air-purifying respirators shall be tested for 
adequate flow as specified by the manufacturer. 

 
G. No facial hair, which interferes with the face-to-mask sealing surface, shall be permitted to be worn 
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when wearing respiratory protection that requires a mask-to-face seal. 
 
H. Contact lenses shall not be worn in conjunction with respiratory protection. 
 
I. If a worker wears glasses, a spectacle kit to fit their respirator shall be provided by the Abatement 

Contractor at the Abatement Contractor's expense. 
 
J. Respiratory protection maintenance and decontamination procedures shall meet the following 

requirement: 
 

1. Respiratory protection shall be inspected and decontaminated on a daily basis in accordance with 
OSHA 29 CFR 1910.134(b); and 
 

2. HEPA filters for negative pressure respirators shall be changed after each shower; and 
 

3. Respiratory protection shall be the last piece of worker protection equipment to be removed.  
Workers must wear respirators in the shower when going through decontamination procedures; 
and 

 
4. Airline respirators with HEPA filtered disconnect shall be disconnected in the equipment room 

and worn into the shower. Powered air-purifying respirator facepieces shall be worn into the 
shower.  Filtered/power pack assemblies shall be decontaminated in accordance with 
manufacturers' recommendations; and 
 

5. Respirators shall be stored in a dry place and in such a manner that the facepiece and exhalation 
valves are not distorted; and 
 

6. Organic solvents shall not be used for washing of respirators. 
 

K. No visitors shall be allowed to enter the contaminated area if they do not have their medical 
certification and training certificate.  Authorized visitors shall be provided with suitable PAPR 
respirators and instructions on the proper use of respirators whenever entering the work area. 
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3.16 DISPOSAL OF WASTE 
 

A. APPLICABLE REGULATIONS 
 

1. All asbestos waste shall be stored, transported and disposed of as per, but not limited to, the 
following Regulations: 

 
a. NYS Code Rule 56 

 
b. U.S. Department of Transportation (DOT)  

Hazardous Substances 
Title 29, Part 171 and 172 of the code of Federal Regulations  
regarding waste collector registration 

 
c. Regulations regarding waste collector registration Title 6, part 364 of the New York State 

Official Compilation of Codes, Rules and Regulations – 6 NYCRR 364 
 

d. USEPA NESHAPS 40 CRF 61 
 

e. USEPA ASBESTOS WASTE MANAGEMENT GUIDANCE EPA/530-SW-85-007 
 

B. TRANSPORTER OR HAULER - The Abatement Contractor shall bear full responsibility for proper 
characterization, transportation and disposal of all solid or liquid waste, generated during the 
project, in a legal manner. The Owner shall approve all transportation and disposal methods. 

 
1. The Abatement Contractor's Transporter (hauler) and disposal site shall be approved by the 

Owner.  The Abatement Contractor shall remove within 48 hours all asbestos waste from the site 
after completing the clean up. 
 

2. The Transporter must possess and present to the Owner’s representative a valid New York State 
Department of Environmental Conservation Part 364 asbestos hauler’s permit to verify license 
plate and permit numbers.  The Owner’s representative will verify the authenticity of the hauler’s 
permit with the proper authority. 
 

3. The Abatement Contractor shall give 24 hour notification prior to removing any waste from the 
site.  All waste shall be removed from site only during normal working hours.  No waste may be 
taken from the site without authorization from the Owner’s representative. 
 

4. The Abatement Contractor shall have the Transporter give the date and time of arrival at the 
disposal site. 

 
5. The Transporter with the Abatement Contractor and Owner’s consultant shall inspect all material 

in the transport container prior to taking possession and signing the Waste Manifest.  The 
Transporter shall not have any off site transfers or be combined with any other off-site asbestos 
material. 
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6. The Transporter must travel directly to the disposal site with no unauthorized stops. 
C. WASTE STORAGE CONTAINER 

 
1. During loading and on site storage, the asbestos waste container shall be labeled with EPA 

Danger signage: 
 

 
DANGER 

CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 
 

 
 

2. The NYS DEC Hauler’s Permit number shall be on both sides and back of the container. 
 

3. The Container will not be permitted to leave the site without the proper signage. 
 

4. A copy of the completed waste manifest shall be forwarded directly to the Owner’s Consultant by 
the disposal facility. 
 

5. Packaging of Non-friable Asbestos. Use of an open top container shall require written request, by 
the Contractor, and written approval by the Owners Representative, and be performed in 
compliance with all applicable regulations. 

 
a) A chute, if used, shall be air/dust tight along its lateral perimeter and at the terminal connection 

to the dumpster at ground level (solid wall and top container).  The upper end of the chute shall 
be furnished with a hinged lid, to be closed when the chute is not being used. 
 

b) The container shall be lined with a minimum of two (2) layers of 6 mil. Fire-retardant 
polyethylene draped loosely over the sides so as to facilitate being wrapped over the top of the 
load and sealed prior to transport from the site. 
 

c) Prior to transport from the work site the Dumpster will be disconnected from the chute and 
sealed air/dust tight utilizing six mil plastic and tape. The waste material will be transported as 
an asbestos containing material by appropriate legal methods. 

 

6. Packaging Friable Asbestos. 
 

a) The container shall be a solid wall, hard top and lockable container. 
 

b) The container shall be locked upon arrival at the site to restrict access. Security shall be 
provided at the entrance to the container during the loading process and immediately locked 
upon completion. 

 

c) The interior walls, floor and ceiling shall be lined with two (2) layers of 6 mil. Fire-retardant 
polyethylene. 

 

d) The waste shall be loaded in such a manner as to protect the integrity of the individual waste 
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packages. 
 

e) Prior to transport from the work site the interior of the Dumpster will sealed air/dust tight 
utilizing six mil plastic and tape. The waste material will be transported as an asbestos 
containing material by appropriate legal methods. 

 

D. WASTE DISPOSAL MANIFEST 
 

1. The Asbestos Waste Manifest shall be equivalent to the “Waste Shipment Record” included in 40 
CFR 61. A copy of the Contractor’s manifest shall be reviewed by the Owner’s Consultant and 
shall be the only manifest used. 
 

2. The Manifest shall be verified by the Owner’s Consultant indicating that all the information and 
amounts are accurate and the proper signatures are in place. 
 

3. The Manifest shall have the signatures of the Abatement Contractor and the Transporter prior to 
any waste being removed from the site. 
 

4. The Manifest shall be signed by the Disposal Facility owner or operator to certify receipt of 
asbestos containing materials covered by the manifest. 
 

5. A copy of the completed manifest shall be provided by the Abatement Contractor to the Owner’s 
Consultant and remain on site for inspection. 
 

6. Abatement Contractor shall maintain a waste disposal log which indicates load number, date and 
time left site, container size, type of waste, quantity of waste, name of hauler, NYS DES permit 
number, trailer and tractor license number, and date manifest was returned to Consultant. 

 

7. The Disposal Facility owner or operator shall return a signed copy of the Waste Manifest directly 
to: 

 
Nanuet Union Free School District 

103 Church Street 

Nanuet, New York 10954 

ATTN: Rudy Villanyi 

 

 

8. Copies of the completed Waste Manifest are to be sent by the disposal facility to the Hauler and 
Abatement Contractor. 
 

9. Submit signed dump tickets and manifests with final payment request. 
 

10. Final payment request will not be honored without signed dump ticket or manifests accounting for 
all asbestos waste removed from the site. 
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E. VIOLATIONS OF SPECIFICATIONS 
 

1. Violations of the safety, hygiene, environmental, procedures herein, any applicable federal, state 
of local requirement s or failure to cooperate with the Owner’s representative shall be grounds for 
dismissal and/or termination of this contract. 

 

F. VIOLATIONS OF NO SMOKING POLICY 
 

1.  The Federal Pro Children Act of 1994 prohibits School District Officials from smoking in any 
buildings or on the grounds that is property of the School District.  The District shall be 
considered smoke free.  The School District strongly enforces its’ No Smoking Policy.  It is the 
Contractor’s responsibility to inform all workers of this policy.  Any worker(s) involved with this 
project that are found smoking or using tobacco products will be informed that they are in 
violation of the Federal and State Law and School Board Policy and will be removed from site.   
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3.17 LOCATION OF “BARR MIDDLE SCHOOL” –  
               (Please see attached Drawings for approximate locations) 
 
1) Barr Middle School – 1st and 2nd Floors - ACM Floor Tile 

- Asbestos Abatement Contractor responsible for total and complete removal and disposal of 
approximately 2,071 SF (total) non-friable asbestos-containing 9”x9” Floor Tile both exposed and 
below Non-ACM 1’x1’ Floor Tile on ACM mastic AND Non-ACM 1’x1’ Floor Tile on ACM Mastic to 
Non-ACM Cementitious Slab Floor. Removals shall include all layers of both Non-ACM Floor Tile 
and ACM Floor Tile to Non-ACM Cementitious Slab substrate throughout the thirty-four (34) 
areas specified below. Prior to abatement activities and as required, the Owner and/or General 
Contractor shall perform all required non-asbestos plumbing disconnects of building components 
potentially affected. The Owner and/or General Contractor is responsible for re-installations of 
non-asbestos floor coverings/mastics/etc. Areas of ACM Floor Tile and Mastic removal: 
 
1) 8 Classrooms under/near Unit Vents without casework –            160 SF1 
2) 25 Classrooms under/near Unit Vents with casework –            1,875 SF2 
3) Elevator Cab –                 36 SF 

 
  *Note: 

1) In all classrooms without built-in casework adjacent to Unit Ventilators, Abatement 
Contractor responsible for abatement of all Floor Tile and Mastic below existing unit 
ventilator and one (1) row of tiles to front and sides of the existing units to facilitate the 
larger units to be installed.  Abatement contractor to coordinate with General Contractor 
for exact dimensions of removal in each room prior to work area preparation.  
2)  In all classrooms with built-in casework adjacent to Unit Ventilators, Abatement 
Contractor responsible for abatement of all Floor Tile and Mastic below existing unit 
ventilators and adjacent casework and one (1) row of tiles to front and sides of the 
existing units/casework to facilitate work.  Abatement contractor to coordinate with 
General Contractor for exact dimensions of removal in each room prior to work area 
preparation. 

   
2) Barr Middle School – Lower Level - PACM Electrical Components 

- Asbestos Abatement Contractor responsible for total and complete removal and disposal of 
approximately 40 SF (total) of friable presumed asbestos-containing Electrical components (e.g. 
Wire Insulation, Ebony Board, Transite Panel, etc.) in Lower Level Mechanical Space.  Prior to 
abatement activities, and as required, the Owner and/or General Contractor shall perform all 
required electrical and/or mechanical disconnects of building components potentially affected.  
Prior to any abatement activities, materials to be tested by a licensed Asbestos Inspector. 
 

END OF LOCATION OF WORK 
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3.18 GENERAL 
 
A. The Abatement Contractor will be responsible for repairing all building components damaged during 

abatement including, but not limited to: ceiling tiles, ceiling finishes, wall finishes, floor finishes, etc. 
 
B. The Abatement Contractor shall be responsible for all demolition required to access materials 

identified in scope of work and on associated drawings. 
 
C. Concealed conditions that are exposed and may require additional work shall be brought to the 

attention of the Owner immediately.  The Abatement Contractor shall not abate these areas without a 
written notice to proceed.  Additional asbestos abatement performed prior to the order to proceed will 
not be acknowledged. 

 
D. The Abatement Contractor shall remove asbestos-containing floor covering to the building substrate 

beneath; in areas indicted. Subsequent to final air clearance the substrate shall be washed with a 
neutralizing agent to prepare the substrate to accept new floor covering and eliminate residual odors. 

 
E. Power tools used to drill, cut into or otherwise disturb asbestos containing material shall be equipped 

with HEPA filtered local exhaust ventilation. 
 
F. The Abatement Contractor shall provide access to GFCI electrical power, required to perform the 

area air monitoring for this project, within and immediately adjacent to each work area. 
 
G. Unwrapped or unbagged ACM shall be immediately placed in an impermeable waste bag or wrapped 

in plastic sheeting. 
 
H. Coordinate all removal operations with the Owner. 
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RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 
 

Asbestos Employee Medical Examination Statement 

Certificate of Worker Release 
Asbestos Employee Training Statement 

CERTIFICATE OF WORKERS’S ACKNOWLEDGEMENT 
 

PROJECT NAME:  Barr Middle School 

CONTRACTOR’S NAME:___________________________________________________   
WORKING WITH ASBESTOS INVOLVES POTENTIAL EXPOSURE TO AIRBORNE ASBESTOS 
FIBERS.  INHALING ASBESTOS FIBERS HAS BEEN LINKED WITH VARIOUS TYPES OF CANCER 
AND RESPIRATORY DISEASES.  SMOKING CIGARETTES AND INHALATION OF ASBESTOS 
FIBERS INCREASES THE RISK THAT YOU WILL DEVELOP LUNG CANCER ABOVE THAT OF THE 
NON-SMOKING PUBLIC. 

The Contract for this project requires the Abatement Contracting Company to: 1) supply proper 
respiratory protection devices, and training on their use, to their employees; 2) provide training on safe 
work practices, and on use of the equipment used on the project, to their employees; and, 3) provide 
annual medical examinations to their employees meeting the requirements of 29 CFR 1926.1101.  The 
Abatement Contracting Company’s signature on this certificate, documents that these contractual 
obligations are fulfilled, and that you understand the information presented to you. 

************DO NOT SIGN THIS FORM UNLESS YOU FULLY UNDERSTAND THIS 
INFORMATION************ 

RESPIRATORY PROTECTION:  I have been trained in the proper use and limitations of the type of 
respiratory protection devices to be used on this project.  I have reviewed the written respiratory 
protection program manual and a copy is available for my use.  Respiratory protection equipment has 
been proved, by the Contractor, at no cost to me. 
TRAINING COURSE: I have been trained in the risks and dangers associated with handling asbestos, 
breathing asbestos dust, proper work procedures, personal protection and engineering controls.  I have 
satisfactorily completed and Asbestos Safety Training Program for New York State and have been issued 
a New York State Department of Health Certificate of Asbestos Safety Training. 
MEDICAL EXAMINATION:  I have satisfactorily completed a medical examination within the last 12 
months that meets the OSHA requirement for an asbestos worker and included at least 1) medical history 
2) pulmonary function 3) medical examination 4) approval to wear respiratory protection devises and may 
have included an evaluation of a chest x-ray. 
 
Signature:_________________________________Date____________________ 
 
Printed Name:______________________________SS#:____________________ 
 
Witness:___________________________________Date:___________________ 
 
 
 
 

 
RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 
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RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 

 

     

ESTIMATE OF ACM QUANTITIES 
 

PROJECT NAME:  Barr Middle School 

 
************************************************************************************************************************ 
EACH ABATEMENT CONTRACTOR SHALL READ AND ACKNOWLEDGE THE FOLLOWING 
NOTICE.  A SIGNED AND DATED COPY OF THIS ACKNOWLEDGMENT SHALL BE SUBMITTED 
WITH THE ABATEMENT CONTRACTOR'S BID FOR THIS PROJECT. FAILURE TO DO SO MAY, AT 
THE SOLE DISCRETION OF THE OWNER, RESULT IN THE BID BEING CONSIDERED 
NON-RESPONSIVE AND RESULT IN DISQUALIFICATION OF THE ABATEMENT CONTRACTOR'S 
BID ON THIS PROJECT. 

************************************************************************************************************************ 
*** NOTICE *** 

The linear and square footages listed within this specification are approximates.  Abatement 
Contractor is required to visit the work locations prior to bid submittal in order to take actual field 
measurements within each listed location.  The Abatement Contractor shall base their bid on 
actual quantities determined, by them, at the site walkthrough.  Estimates provided in these 
specifications are for informational purposes only and shall not be considered a basis for Change 
Orders on this project. 

************************************************************************************************************************ 
 
Acknowledgment: I have read and understand the above NOTICE regarding removal quantity estimates 
and understand that estimates provided in these specifications are for informational purposes only and 
shall not be considered a basis for Change Orders on this project.  The Abatement Contractor's signatory 
represents to the Owner that he/she has the authority of the entity he/she represents to sign this 
agreement on its behalf. 
 
Company Name: _______________________________ 
                                                 Type or Print 
 
BY: _________________________________    _____________________    ____________ 
                               Signature                                                Title                             Date 
 
Print Name: ___________________________ 
 

 
RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 
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ASSOCIATED ASBESTOS REMOVAL LOCATION DRAWINGS 
 
 

 Nanuet Union Free School District: Barr Middle School 
DRAWING #MS-ASB-01 – 1st Floor/Lower Level Abatement 
DRAWING # MS-ASB-02 – 2nd Floor Abatement 
 
 

END OF SPECIFICATION 
SECTION 020800 
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SECTION 020800 
ASBESTOS ABATEMENT PROCEDURES 

 
 
 
 

     AT:    NANUET HIGH SCHOOL 
   103 CHURCH STREET 
   NANUET, NY 10954 
   SED #50-01-08-03-0-003-035 
 
 

         OWNER:   NANUET UNION FREE SCHOOL DISTRICT 
   103 CHURCH STREET 
   NANUET, NY 10954 
   PH. (845) 627-9880 
   FX. (845) 624-5338 

 
 
 

CONSULTANT: QUALITY ENVIRONMENTAL SOLUTIONS & TECHNOLOGIES, INC.  (QUES&T) 
     1376 ROUTE 9 
     WAPPINGERS FALLS, NEW YORK 12590 
     PH. (845) 298-6031 
     FX. (845) 298-6251 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SPECIFICATION DATED: June 6, 2023 
Design conforms to all applicable provisions of the NYS Uniform Fire Prevention and Building Code, NYS 
Energy Conservation Construction Code and Education Department Building Standards. 
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PART I – GENERAL  

 
1.01 DESCRIPTION 
 

A. All work under this contract shall be performed in strict accordance with the specifications and all 
applicable laws for asbestos removal projects.  The Abatement Contractor shall furnish all labor, 
materials, supervision, services, insurance and equipment necessary for the complete and total 
removal of Asbestos-containing Materials (ACM) as described herein, in attachments to the 
specification, Job Specific Variance(s) and/or as directed by Nanuet Union Free School District 
(here-in-after the "Owner") and/or the Owners Representative(s) to support the to the following 
Nanuet School District projects: 

 
 Nanuet High School 

103 Church Street 
Nanuet, NY 10954 
SED #50-01-08-03-0-003-035 
 

B. Abatement Contractor shall provide for personnel air monitoring to satisfy OSHA regulation 29 
CFR Parts 1926.1101(f). All work performed shall be in strict accordance with applicable 
provisions and regulations promulgated under New York State Department of Labor, Industrial 
Code 56 (ICR-56). 

 

C. The Abatement Contractor shall satisfy the requirements for asbestos projects issued by the New 
York State Department of Labor concerning licensing and certification; notification; equipment; 
removal and disposal procedures; engineering controls; work area preparation; decontamination 
and clean-up procedures; and personnel air monitoring. 

 
D. The Abatement Contractor shall be responsible for submittal of asbestos project notification(s) 

and applicable fees to EPA and NYSDOL concerning this project.  Project notification(s) shall be 
made for the cumulative total of ACM to be removed as required by ICR-56-3.4.  Work practices 
for each individual work area established shall be consistent with the quantity of ACM contained 
within that work area as defined in ICR-56-2. 
 

E. The scope of work under this contract shall include the following: 
 

1. All asbestos-containing materials (ACM) shall be removed in accordance with these 
specifications. The Abatement Contractor is responsible for field verification of estimated 
quantities, locations and other site conditions that may affect work. 

 
2. All fixed objects remaining within the work area(s) shall be protected as required by Title 12 

NYCRR Section 56-7.10(b) and as described in these specifications. 
 

3. The containerization, labeling and disposal of all asbestos waste in accordance with 
applicable city, state and federal regulations and these specifications.  

 
 

4. The Abatement Contractor will be responsible for repairing all building components damaged 
during abatement including, but not limited to, ceiling tiles, ceiling finishes, wall finishes 
and/or floor finishes, etc. 
 

5. The Abatement Contractor shall be responsible for any and all demolition required to access 
materials identified in scope of work and on associated drawings. 
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6. Concealed conditions that are exposed and may require additional work shall be brought to 
the attention of the Owner(s) immediately.  The Abatement Contractor shall not abate these 
areas without a written notice to proceed.  If the Abatement Contractor removes additional 
asbestos prior to the order to proceed the additional work will not be acknowledged. 

 
7. Permissible working hours shall be Monday through Friday 7:00 A.M. to 4:00 P.M. with one 

(1) hour for lunch and/or as defined by the Owner.  Holidays shall be considered weekends 
and not included for working days.  Upon written approval from the Owner, the Abatement 
Contractor may work past these hours.  The Abatement Contractor will incur any and all costs 
associated for work performed beyond the defined schedule including, but not limited to: 
abatement activities, project/air monitoring, custodial/staffing labor, overtime, mobilizations, 
etc. 

 
8. Buildings will be turned over to the Abatement Contractor as is.  At that time, all electrical 

services and HVAC systems in the proposed work areas will be shut down.  Electricity and 
water supply will be maintained in the building for use by the Abatement Contractor.  The 
Abatement Contractor is responsible for securing all power in the work area(s) and 
establishing all temporary GFCI hookups necessary to complete his work. 

 
9. The Abatement Contractor shall remove identified asbestos-containing floor coverings to the 

building substrate beneath; in areas indicted. Subsequent to final air clearances, the 
substrate(s) shall be washed with a neutralizing agent to prepare the substrate to accept new 
floor covering and eliminate residual odors. 

 
10. The Abatement Contractor must coordinate location of waste containers with the Facility and 

the Owner.  Deliveries and storage of equipment must be coordinated with the Facility and 
the Owner. 

 
11. All “Large” and “Small” asbestos abatement projects, as defined by 12 NYCRR56 shall not be 

performed while the building is occupied.  The term “building” 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 exists that do not 
pass through the occupied portion(s) and ventilation systems must be physically separated 
and sealed at the isolation barriers. 

 
1.02 PRE-CONTRACT SUBMITTALS 
 

Within three (3) days after bids are opened, the three (3) apparent low bidders shall be required to 
submit the following documentation: 

 
A. Resume:  Shall include the following: 

 
1. Provide a list of projects of similar nature 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 firms' name, contact person, address, and phone number, include location of project 
and date of completion. 

 
2. Abatement Contractor license issued by New York State Department of Labor for asbestos work 

in accordance with ICR-56-3. 
 
3. A list of owned equipment available to be used in the performance of the project. 
 
4. The number of years engaged in asbestos removal. 
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5. An outline of the worker training courses and medical surveillance program conducted by the 
Abatement Contractor. 

 
6. A standard operating procedures manual describing work practices and procedures, equipment, 

type of decontamination facilities, respirator program, special removal techniques, etc. 
 
7. Documentation to the satisfaction of the Owner pertaining to the Abatement Contractor's financial 

resources available to perform the project.  Such data shall include, but not be limited to, the 
firm's balance sheet for the last fiscal year. 

 
B. Citations/Violations/Legal Proceedings 

 
1. Submit a notarized statement describing any citations, violations, criminal charges, or legal 

proceedings undertaken or issued by any law enforcement, regulatory agency, or consultant 
concerning performance on previous asbestos abatement contracts.  Briefly describe the 
circumstances citing the project and involved persons and agencies as well as the outcome of 
any actions. 

 
2. Answer the question:  "Has your firm or its agents been issued a Stop Work order on any project 

within the last two years?"  If "Yes" provide details as discussed above. 
 

3. Answer the question:  "Are you now, or have you been in the past, a party to any litigation or 
arbitrations arising out of your performance on Asbestos Abatement Contracts?" If "Yes" provide 
details as discussed in 1. above. 

 
4. Describe any liquidated damages assessed within the last two years. 

 
C. Preliminary Schedule 

 
1. Provide a detailed schedule including work dates, work shift times, estimate of manpower to be 

utilized and the start and completion date for completion of each major work area.  
 
1.03 DOCUMENTATION 
 

A. The Abatement Contractor shall be required to submit the following and receive the Consultant's 
approval prior to commencing work on this project: 

 
1. Provide documentation of worker training for each person assigned to the project.  

Documentation shall include copies of each workers valid New York State asbestos handler 
certificates (for those employees who may perform asbestos removal), documentation of current 
respirator fit test and current OSHA required training and medical examination. 

 
2. The attached "Asbestos Employee Medical Examination Statement" and "Asbestos Employee 

Training Statement" forms shall be completed, signed and submitted for each worker assigned to 
the project.  Records of all employee training and medical surveillance shall be maintained for at 
least forty (40) years.  Copies of the records shall be submitted to the Consultant prior to 
commencement. 

 
3. The Abatement Contractor shall submit proof of a current, valid license issued by the New York 

State Department of Labor pursuant to the authority vested in the Commissioner by section 906 
of the Labor Laws, and that the employees performing asbestos related work on this project are 
certified by the State of New York as required in Part 56 of Title 12 of the Official Compilation of 
Codes, Rules and Regulations of the State of New York latest edition.  Copies of all licenses shall 
be submitted prior to the commencement of the project. 
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4. The Abatement Contractor shall submit a written respiratory protection program meeting the 
requirements of 29 CFR 1910.134 to the Consultant. 

 
5. The name, address, social security number and NYS DOL certificate number of the person(s) 

who will supervise the asbestos project. 
 
6. The name and address of the deposit or waste disposal site or sites where the asbestos materials 

are to be deposited or disposed of.  This site must be approved by the Owner.  The manifesting 
procedure must also be specified. 

 
7. The name, address and New York State Dept. of Environmental Conservation ID Number of any 

transporters that are to be used to transport waste. 
 
8. A written Standard Operation Procedure (SOP) that is designed and implemented to maximize 

protection against human exposure to asbestos dust.  The SOP shall take into consideration the 
workers, visitors, building employees, general public and environment.  As a minimum the 
procedures must include the following: 

 
a. Security for all work areas on an around-the-clock basis against unauthorized access. 

 
b. Project organization chart including the phone numbers of at least two responsible persons who 

shall be authorized to dispatch men and equipment to the project in the event of an emergency; 
including weekends. 
 

c. Description of protective clothing and NIOSH approved respirators to be used. 
 

d. Description of all removal methods to be used, including HEPA air filtration and 
decontamination sequence with special emphasis on any procedure that may deviate from 
these specifications. 

 
e. A list of manufacturers' certificates stating that all vacuums, negative air filtration equipment, 

respirators and air supply equipment meet OSHA and EPA requirements. 
 

f. A list of all materials proposed to be furnished and used under this contract. 
 
 

g. Emergency evacuation procedures in the event of fire, smoke or accidents such as injury from 
falling, heat exposure, electrical shock, etc. 
 

h. The name, address and ELAP number of the New York State Department of Health Certified 
Analytical Testing Laboratory the Contractor proposes to use for the OSHA monitoring. 

 
9. A detailed plan, in triplicate, for the phasing of the project, division of work areas and location of 

decontamination facilities, waste containers and temporary office. 
 
10. Work schedule, identifying firm dates and completion for actual areas.  Bar chart or critical path 

chart indicating phases is required. 
 
B. The Abatement Contractor shall post their NYS DOL contractor's license and maintain a daily log 

documenting the dates and time of the following items within each personal decontamination unit:  
 

1. Meetings; purpose, attendants, discussion (brief) 
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2. Sign-in and sign-out of all persons entering the work area including name, date, time, social 
security number, position or function and general description of daily activity. 

 
3. Testing of barriers and enclosure systems using smoke tubes prior to the beginning of abatement 

activities and at least once a day thereafter until satisfactory clearance air monitoring results have 
been achieved. 

 
4. Inspection of all plastic barriers, twice daily, by the asbestos supervisor. 
 
5. Loss of enclosure integrity; special or unusual events, barrier breaches, equipment failures, etc. 
 
6. Daily cleaning of enclosures. 
 
7. Personnel air monitoring test results for OSHA Compliance. Results shall be posted at the work 

site within 24 hours of testing and copies supplied to the Owner within five (5) days of testing.  
Abnormalities shall be supplied to the Owner immediately. 

 
C. Documentation with confirmation signature of Consultant's representative of the following shall be 

provided by the Abatement Contractor at the final closeout of the project. 
 

1. Testing of barriers and enclosure systems using smoke tubes shall be performed prior to the 
beginning of abatement activities and at least once a day thereafter until satisfactory clearance air 
monitoring results have been achieved. 

 
2. Inspection of all plastic barriers. 
 
3. Removal of all polyethylene barriers. 
 
4. Consultant's inspections prior to encapsulation. 
 
5. Removal of waste materials. 

 
6. Decontamination of equipment (list items). 
 
7. Consultant's final inspection/final air tests. 

 
D. The Abatement Contractor shall provide records of all project information, to include the following 

which shall be submitted upon completion of the project and prior to approval of the Abatement 
Contractor's payment application: 

 
1. The location and description of the abatement project. 
 
2. The name, address and social security number of the person(s) who supervised the asbestos 

project. 
 

3. Certified payroll documentation Pursuant to Article 8, Section 220 of the NYS Labor Law 
 

4. Copies of EPA/NYSDOL Asbestos Certificates for all Workers and Supervisors employed on the 
Project. 

 
5. Copies of Medical Approval and Respirator Fit-testing for all Asbestos Workers and Supervisors 

employed on the Project.   
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6. Copies of Abatement Contractors Daily Sign-In Sheets & Logs for persons entering and leaving 
the work area. – Title 12 NYCRR Part 56-7.3. 

 
7. Copies of Abatement Contractor’s personal air sampling laboratory results. 

 
8. The amounts and type of asbestos materials that was removed, enclosed, encapsulated, or 

disturbed. 
9. The name and address of the deposit or waste disposal site or sites where the asbestos waste 

materials were deposited or disposed of and all related manifests, receipts and other 
documentation associated with the disposal of asbestos waste. 

 
10. The name and address of any transporters used to transport waste and all related manifests, 

receipts and other documentation associated with the transport of asbestos waste. 
 
11. All other information that may be required by state, federal or local regulations. 
 
12. Copy of the Supervisor’s Daily Project Log of events as described in 1.03 B, above. 
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1.04 NOTIFICATIONS AND PERMITS 
 

A. The Abatement Contractor shall be required to prepare and submit notifications to the following 
agencies at least ten (10) days prior to the commencement of the project: 

 
1. Asbestos NESHAPS Contact 
 U.S. Environmental Protection Agency 
 NESHAPS Coordinator, Air Facilities Branch 
 26 Federal Plaza 
 New York, New York 10007 
 (212) 264-7307 
 
2. State of New York Department of Labor 
 Division of Safety and Health 
 Asbestos Control Bureau 
 State Office Building Campus, Building 12, Room 454 
 Albany, New York 12240 
 
3.   Owner(s): Nanuet Union Free School District 
   103 Church Street 
   Nanuet, NY 10954 
   ATTN: Rudy Villanyi 
   Ph. (845) 620-3999 
   Fx. (845) 620-3934 
   E-mail:  rvillanyi@nanuetsd.net 
 
4. Owner’s Representative(s): KSQ Design 
   215 W 40th Street 15th Floor 
   New York, Ny 10018 
                            ATTN: Ofe Clarke 
                            Ph. (646) 435-0660 
                                  E-mail.  oclarke@ksq.design 
 
5.   Environmental Consultant(s): Quality Environmental Solutions & Technologies, Inc. (QuES&T) 
   1376 Route 9  
   Wappingers Falls, New York 12590 
   ATTN: Todd McAfee 
   Ph. (845) 298-6031 
   Fx. (845) 298-6251 
   E-mail.  tmcafee@qualityenv.com 
 

B. The notification shall include but not be limited to the following information: 
 
1. Name and address of Owner. 

 
2. Name, address and asbestos handling license number of the Abatement Contractor. 

 
3. Address and description of the building, including size, age, and prior use of the building or area; 

the amount, in square feet or linear feet of asbestos material to be removed; room designation 
numbers or other local information where asbestos material is found, including the type of 
asbestos material (friable or non-friable). 

 
4. Scheduled starting and completion dates for removal. 
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5. Methods to be employed in abating asbestos containing materials. 
 
6. Procedures and equipment, including ventilating/exhaust systems, that will be employed to 

comply with the Code of Federal Regulation (CFR) Title 40, Part 61 of the U.S. Environmental 
Protection Agency. 

 
7. The name and address of the carting company and of the waste disposal site where the asbestos 

waste will be deposited. 
 

NOTE:  Notifications shall be submitted using standard forms as may be used by the respective 
agency. 

 
 For DOL (NYS) include "Asbestos Project Notification" form (DOSH-483) with proper fee, if required.  

For EPA include "Notification of Demolition and Renovation"; 40 CFR Part 61. 
 
C. The Abatement Contractor shall secure any permits required by the city, town, county, or state that 

may be required and the cost for obtaining the permit shall be included in his base bid. 
 
D. The Abatement Contractor shall erect warning signs around the work space at every point of 

potential entry into the work area in accordance with OSHA 1926.58k (2), (i).  These signs shall 
bear the following information: 

 
 

DANGER 
 ASBESTOS 

MAY CAUSE CANCER 
CAUSES DAMAGE TO LUNGS 

AUTHORIZED PERSONNEL ONLY 
 

 
In addition, where the use of respirators and protective clothing is required in the regulated area under 
this section, the warning signs shall include the following: 
 

WEAR RESPIRATORS PROTECTION AND PROTECTIVE CLOTHING IN THIS AREA 
 

E. The Abatement Contractor shall post at entrances to the work place and immediate adjacent areas, 
notifications to building occupants, which include the name and license number of the contractor, 
project location and size, amount and type of ACM, abatement procedures, dates of expected 
occurrence and name and address of the air monitor and laboratory in compliance with ICR 56-3.6. 

 
 
F. The Abatement Contractor shall post a list of emergency telephone numbers at the job site which 

shall include the Owner's Representative, police, emergency squad, local hospital, Environmental 
Protection Agency, N.Y. State Department of Labor, Occupational Safety and Health Administration 
and the local Department of Health. 
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1.05 APPLICABLE STANDARDS 
 
 Except to the extent that more explicit or more stringent requirements are written directly into the 
contract documents, applicable standards of the construction industry have the same force and effects 
(and are made a part of contract documents by reference) as if copied directly into contract documents, 
or as if published copies were bound herewith.  Resolution of overlapping and conflicting requirements, 
which result from the application of several different industry standards to the same unit of work, shall be 
by adherence to the most stringent requirement. 

 
A. Applicable standards listed in these Specifications form a part of this Specification and include, but 

are not necessarily limited to, standards promulgated by the following agencies and organizations: 
 

1. ANSI:  
  American National Standards Institute 

  1430 Broadway 
  New York, New York 10018 
   
2. ASHRAE:  

  American Society for Heating, Refrigerating 
  and Air Conditioning Engineers 
  1791 Tullie Circle NE 
  Atlanta, Georgia  30329 
 
3. ASTM:   
  American Society for Testing and Materials 
  1916 Race Street 
  Philadelphia, Pennsylvania  19103 
  
4. CFR 
  Code of Federal Regulations Available 
  from Government Printing Office 
  Washington, District of Columbia 20402 
 
5. CGA 
  Compressed Gas Association 
  1235 Jefferson Davis Highway 
  Arlington, Virginia  22202 
 
6. CS 

 Commercial Standard of NBS 
(US Dept. of Commerce) 
Government Printing Office 

 
7. EPA 

Environmental Protection Agency, Region II 
26 Federal Plaza 
New York, New York  10007 
Asbestos Coordinator - Room 802 
(212) 264-9538 
Part 61, Sub-Parts A & B 
National Emission Standard for Asbestos 

 
 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 3 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE 

JUNE 6, 2023 

    

ASBESTOS ABATEMENT 02 08 00 - 11 of 49 
 

8. FEDERAL SPECS 
Federal Specification (General Services Administration) 
7th and D Street, SW 
Washington, District of Columbia  20406 

 
9. NBS 

National Bureau of Standards 
(US Department of Commerce) 
Gaithersburg, Maryland  20234 

 
10. NEC 

National Electrical Code (by NFPA) 
 
11. NFPA 

National Fire Protection Association 
Batterymarch Park 
Quincy, Massachusetts  02269 

 
12. NIOSH 

National Institute for Occupational Safety and Health 
26 Federal Plaza 
New York, New York  10007 

 
13. NYSDOH 

New York State Department of Health 
Bureau of Toxic Substance Assessment 
Room 359 - 3rd Floor 
Tower Building Empire State Plaza 
Albany, New York  12237 

 
14. NYSDEC 

New York State Department of Environmental Conservation 
Room 136 
50 Wolf Road 
Albany, New York  12233-3245 

 
15. NYSDOL 

State of New York Department of Labor 
Division of Safety and Health 
Asbestos Control Program 
State Campus 
Building 12 
Albany,  New York  12240 

 
 

16. OSHA 
Occupational Safety and Health Administration 
(US Department of Labor) 
New York Regional Office - room 3445 
1515 Broadway 
New York, New York  10036 
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17. UL 
Underwriters Laboratories 
333 Pfingsten Road 
Northbrook, Illinois  60062 

 
B.  Federal Regulations:  Those which govern asbestos abatement work or hauling and disposal of 

asbestos waste materials: 
 

1. U.S. Department of Labor, Occupational Safety and Health Administration, (OSHA): 
 

a. Asbestos Regulations 
Title 29, Part 1910, of the Code of Federal Regulations. 

 
b. Respiratory Protection 
  Title 29, Part 1910, Section 134 of the Code of Federal Regulations. 

 
c.    Construction Industry 

  Title 29, Part 1926, of the Code of Federal Regulations. 
 

d. Access to Employee Exposure & Medical Records 
 Title 29, Part 1910, Section 20 of the Code of Federal Regulations. 
 
e. Hazard Communication 
 Title 29, Part 1910, Section 1200 of the Code of Federal Regulations. 

 
f. Specifications for Accident Prevention Signs and Tags 
 Title 29, Part 1910, section 145 of the Code of Federal Regulations. 

 
2. U.S. Environmental Protection Agency (EPA): 

 
a. Asbestos Hazard Emergency Response Act (AHERA) Regulation Asbestos Containing 

Materials in Schools Final Rule & Notice Title 40, Part 763, Subpart E of the Code of Federal 
Regulations. 

 
b. Worker Protection Rule 
 40 CFR Part 763, Subpart G, CPTS 62044, FLR 2843-9 
 Federal Register, Vol. 50, No. 134, 7/12/85, P28530-28540 
 
c. Regulation for Asbestos 
 Title 40, Part 61, Subpart A of the Code of Federal Regulations 
 
d. National Emission Standard for Asbestos 
 Title 40, Part 61, Subpart M (Revised Subpart B) of the Code of Federal Regulations 
 
e. Resource Conservation and Recovery Act (RCRA) 1976, 1980 
 Hazardous and Solid Waste Amendments (HSWA) 1984 
 Subtitle D, Subtitle C 

 
3. U.S. Department of Transportation (DOT): 

 
a.  Hazardous Substances:  Final Rule Regulation 49 CFR, Part 171 and 172. 

 
C. State Regulations:  Those which govern asbestos abatement work or hauling and disposal of 

asbestos waste materials: 
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1. New York State Department of Environmental Conservation (DEC) Regulations regarding waste 
collection registration.  Title 6, Part 364 of the New York State Official Compilation of Codes, 
Rules and Regulations - 6NYCRR 364. 

 
2. New York State Right-To-Know Law 
 
3. New York State Department of Labor Asbestos Regulations Industrial Code Rule 56. 

 
D. Standards:  Those which govern asbestos abatement work or hauling and disposal of asbestos 

waste materials: 
 

1. American National Standards Institute (ANSI) 
 

a. Fundamentals Governing the Design and Operation of Local Exhaust Systems 
 Publication Z9.2-79 
 
b. Practices for Respiratory Protection 
 Publication Z88.2-80 

 
E. Guidance Documents:  Those that discuss asbestos abatement work or hauling and disposal of 

asbestos waste materials are listed below only for the Abatement Contractor's information.  These 
documents do not describe the work and are not a part of the work of this contract. 

 
 EPA: 

 
1. Guidance for Controlling Asbestos Containing Materials in Buildings (Purple Book) 

EPA560/5-85-024. 
 

2. Asbestos Waste Management Guidance EPA 530-SW-85-007. 
 

F. Patents and Royalties:  The Abatement Contractor shall pay all royalties and/or license fees.  The 
Abatement Contractor shall defend all suits and claims for infringement of any patent rights and 
save the Owner and Consultant harmless from loss including attorney fees on account thereof. 

1.06 DEFINITIONS 
 
      As used in or in connection with these specifications the following are terms and definitions. 

 
Abatement - Procedure to control release from asbestos material. This includes removal, 

encapsulation and enclosure. 
 
Aggressive sampling - A method of sampling in which the person collecting the air sample 

creates activity by the use of mechanical equipment during the sampling period to stir up 
settled dust and simulate activity in that area of the building. 

 
AIHA - The American Industrial Hygiene Association, 475 Wolf Ledges Parkway, Akron, Ohio  

44311. 
 
Airlock - A system for permitting entrance and exit while restricting air movement between a 

containment area and an uncontaminated area.  It consists of two curtained doorways 
separated by a distance of at least three feet such that one passes through one doorway into 
the airlock, allowing the doorway sheeting to overlap and close off the opening before 
proceeding through the second doorway, thereby preventing flow-through contamination. 
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Air sampling - The process of measuring the content of a known volume of air collected during a 
specific period of time. 

 
Amended water - Water to which a surfactant has been added. 
 
Approved asbestos safety program - A program approved by the Commissioner of Health 

providing training in the various disciplines that may be involved in an asbestos project. 
 
Area air sampling - Any form of air sampling or monitoring where the sampling device is placed 

at some stationary location. 
 
Asbestos - Any naturally occurring hydrated mineral silicate separable into commercially usable 

fibers, including chrysotile (serpentine), amosite (cumingtonite-gunerite), crocidolite (riebeckite), 
tremolite, anthophyllite and actinolite. 

 
Asbestos contract - An oral or written agreement contained in one or more documents for the 

performance of work on an asbestos project and includes all labor, goods and service. 
 
Asbestos handler - An individual who installs, removes, applies, encapsulates, or encloses 

asbestos or asbestos material, or who disturbs friable asbestos.  Only individuals certified by 
NYS Department of Labor shall be acceptable for work under this specification. 

 
Asbestos handling certificate - A certificate issued by the Commissioner of Labor of the State 

of New York, to a person who has satisfactorily completed an approved asbestos safety 
program. 

 
Asbestos project - Work undertaken by a contractor which involves the installation, removal, 

encapsulation, application or enclosure of any ACM or the disturbance of friable ACM. 
 
Asbestos Safety Technician (AST) - Individual designated to represent the Consultant, perform 

third party monitoring and perform compliance monitoring at the job site during the asbestos 
project. 

 
Asbestos waste material - Asbestos material or asbestos contaminated objects requiring 

disposal. 
 
Authorized visitor - The building owner, his or her representative or any representative of a 

regulatory or other agency having jurisdiction over the project. 
 
Background level monitoring - A method used to determine ambient airborne concentrations 

inside and outside of a building or structure prior to starting an abatement project. 
 
Building owner - The person in whom legal title to the premises is vested unless the premises 

are held in land trust, in which instance Building Owner means the person in whom beneficial 
title is vested. 

 
Clean room - An uncontaminated area or room that is a part of the personal decontamination 

enclosure with provisions for storage of persons' street clothes and protective equipment. 
 
Cleanup - The utilization of HEPA vacuuming to control and eliminate accumulations of asbestos 

material and asbestos waste material. 
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Clearance air monitoring - The employment of aggressive sampling techniques with a volume 
of air collected to determine the airborne concentration of residual fibers upon conclusion of an 
asbestos abatement project. 

 
Commissioner - Commissioner of the New York State Department of Labor. 
 
Contractor - A company, unincorporated association, firm, partnership or corporation and any 

owner or operator thereof, which engages in an asbestos project or employs persons engaged 
in an asbestos project. 

Curtained doorway - A device that consists of at least three overlapping sheets of plastic over 
an existing or temporarily framed doorway.  One sheet shall be secured at the top and left side, 
the second sheet at the top and right side, and the third sheet at the top and the left side.  All 
sheets shall have weights attached to the bottom to insure that the sheets hang straight and 
maintain a seal over the doorway when not in use. 

 
Decontamination enclosure system - A series of connected rooms, separated from the work 

area and from each other by air locks, for the decontamination of persons, materials, 
equipment, and authorized visitors. 

 
Encapsulant (sealant) or encapsulating agent - A liquid material that can be applied to 

asbestos material and which prevents the release of asbestos from the material by creating a 
membrane over the surface. 

 
Enclosure - The construction of airtight walls, ceilings and floors between the asbestos material 

and the facility environment, or around surfaces coated with asbestos materials, or any other 
appropriate procedure that prevents the release of asbestos materials. 

 
Equipment room - A contaminated area or room that is part of the personal decontamination 

enclosure system with provisions for the storage of contaminated clothing and equipment. 
 
Fixed object - A unit of equipment, furniture or other fixture in the work area which cannot be 

readily removed from the work area. 
 
Friable Asbestos Material - That condition of crumbled, pulverized, powdered, crushed or 

exposed asbestos capable of being released into the air by hand pressure. 
  

Friable material containment - The encapsulation or enclosure of any friable asbestos    
material. 

 
Glovebag technique - A method for removing asbestos material from heating, ventilating, and air 

conditioning (HVAC) ducts, piping runs, valves, joints, elbows, and other nonplanar surfaces in 
a noncontained work area.  The glovebag assembly is a manufactured device consisting of a 
glovebag constructed of at least six mil transparent plastic, two inward-projecting longsleeve 
gloves, which may contain an inward projecting waterwand sleeve, an internal tool pouch, and 
an attached, labeled receptacle or portion for asbestos waste.  The glovebag is constructed 
and installed in such a manner that it surrounds the object or area to be decontaminated and to 
contain all asbestos fibers released during the abatement process. 

 
HEPA filter - A high efficiency particulate air filter capable of trapping and retaining 99.97 percent 

of particulate greater than 0.3 microns equivalent aerodynamic diameter. 
HEPA vacuum equipment - Vacuuming equipment with a high efficiency particulate air filtration 

system. 
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Holding area - A chamber in the waste decontamination enclosure located between the 
washroom and an adjacent uncontaminated area. 

 
Homogeneous work area - A site within the abatement work area that contains one type of 

asbestos material and where one type of abatement is used. 
 
Large asbestos project - An asbestos project involving the installation, removal, disturbance, 

enclosure, or encapsulation of 160 square feet or more of asbestos or asbestos material or 260 
linear feet or more of asbestos or asbestos material. 

 
Minor asbestos project - An asbestos project involving the installation, removal, disturbance, 

enclosure, or encapsulation of 10 square feet or less of asbestos or asbestos material, or 25 
linear feet or less of asbestos or asbestos material. 

 
Movable object - A unit of equipment, furniture or fixture in the work area that can be readily 

removed from the work area. 
 
Negative air pressure equipment - A local exhaust system equipped with HEPA filtration.  The 

system shall be capable of creating and maintaining a negative pressure differential between 
the outside and the inside of the work area. 

 
Non-asbestos material - Any material containing one percent or less asbestos by weight. 
 
Occupied area - Any frequented portion of the work site where abatement is not taking place. 
 
Outside air - The air outside the building or structure. 
 
Personal air monitoring - A method used to determine an individuals exposure to airborne 

contaminants.  The sample is collected outside the respirator in the person's breathing zone. 
 
Plasticize - To cover floors, walls, ceilings and other surfaces with 6 mil fire retardant plastic 

sheeting as herein specified. 
 
Project - Any form of work performed in connection with the abatement of asbestos or alteration, 

renovation, modification or demolition of a building or structure that may disturb asbestos or 
asbestos material. 

 
Removal - The stripping of any asbestos material. 
 
Repair - Corrective action using required work practices to control fiber release from damaged 

areas. 
 
Respiratory protection - Respiratory protection required of licensed asbestos workers and 

authorized visitors in accordance with the applicable laws. 
 
Satisfactory clearance air monitoring results - For all post- abatement samples, airborne 

concentrations of total fibers that are less than 0.01 fibers per cubic centimeter or background 
levels, whichever are greater, using phase contrast microscopy (PCM). 

 
Shower room - A room between the clean room and the equipment room in the personal 

decontamination enclosure with hot and cold running water controllable at the top and arranged 
for complete showering during decontamination. 
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Small asbestos project - An asbestos project involving the installation, removal, disturbances, 
enclosure, or encapsulation of more than 10 and less than 160 square feet of asbestos or 
asbestos material of more than 25 and less than 260 linear feet of asbestos or asbestos 
material. 

 
Staging area - The area near the waste transfer airlock where containerized asbestos waste has 

been placed prior to removal from the work area. 
 
Surfactant - A chemical wetting agent added to water to improve its penetration. 
 
Visible emissions - An emissions of particulate material that can be seen without the aid of 

instruments. 
 
Washroom - A room between the work area and the holding area in the waste decontamination 

enclosure system, where equipment and waste containers are wet cleaned and/or HEPA 
vacuumed. 

 
Waste decontamination enclosure system - An area, consisting of a washroom and a holding 

area, designated for the controlled transfer of materials and equipment. 
 
Wet cleaning - The process of eliminating asbestos contamination from surfaces, equipment or 

other objects by using cloths, mops, or other cleaning tools. 
 
Work area - Designated rooms, spaces, or areas where asbestos abatement takes place. 
 
Work site - Premises where asbestos abatement is taking place. 
 
Work Surface - Substrate surface from which asbestos-containing material has been removed. 

 
1.07 UTILITIES, SERVICE AND TEMPORARY FACILITIES 
 

A. The Owner shall make available to the Abatement Contractor all reasonable amounts of water and 
electrical power at no charge. 
 

B. The Abatement Contractor shall provide, at his own expense, all electrical, water, and waste 
connections, extensions, and construction materials, supplies, etc.  All connections must be 
approved in advance by the Owner and all work relative to the utilities must be in accordance with 
the applicable building codes. 
 

C. The Abatement Contractor shall provide scaffolding, ladders and staging, etc. as necessary to 
accomplish the work of this contract.  The type, erection and use of all scaffolding, ladders and 
staging, etc. shall comply with all applicable OSHA provisions. 

 
D. All connections to the Owner's water system shall include reduced pressure backflow protection or 

double check and double gate valves.  Valves shall be temperature and pressure rated for 
operation of the temperatures and pressures encountered.  After completion of use, connections 
and fittings shall be removed without damage or alteration to existing water piping and equipment.  
Leaking or dripping valves shall be piped to the nearest drain or located over an existing sink or 
grade where water will not damage existing finishes or equipment. 

 
E. The Abatement Contractor shall use only heavy duty abrasion resistant hoses with a pressure 

rating greater than the maximum pressure of the water distribution system to provide water to each 
work area and to each decontamination unit.  Provide fittings as required to allow for connection to 
existing wall hydrants or spouts, as well as temporary water heating equipment, branch piping, 
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showers, shut-off nozzles and equipment.  All water must be shut off at the end of each shift. 
 

F. The Abatement Contractor shall provide service to decontamination unit electrical subpanel with 
minimum 60 amp, 2 pole circuit breaker or fused disconnect and ground-fault circuit interrupters 
(GFCI), reset button and pilot light, connected to the building's main distribution panel.  Subpanel 
and disconnect shall be sized and equipped to accommodate all electrical equipment required for 
completion of the work.  This electrical subpanel shall be used for hot water heater, PAPR battery 
recharging and air sampling pumps. 
 

G. The Abatement Contractor shall provide UL rated 40-gallon electric hot water heater to supply hot 
water for the decontamination unit shower.  Activate from 30 amp circuit breaker on the electrical 
subpanel located within the decontamination unit.  Provide with relief valve compatible with water 
heater operation; relief valve down to drip pan on floor with type L copper.  Wiring of the hot water 
heater shall be in compliance with NEMA, NEC, and UL standards. 

 
H. The Abatement Contractor shall provide identification warning signs at power outlets, which are 

other than 110-120 volt power.  Provide polarized outlets for plug-in type outlets, to prevent 
insertion of 110-120 plugs into higher voltage outlets.  Dry transformers shall be provided where 
required to provide voltages necessary for work operations.  All outlets or power supplies shall be 
protected by ground fault circuit interrupter (GFCI) at the power source. 

 
I. The Abatement Contractor shall use only grounded extension cords; use "hard-service" cords 

where exposed to abrasion and traffic.  Use single lengths or use waterproof connectors to connect 
separate lengths of electric cords, if single lengths will not reach areas of work. 
 

J. The Abatement Contractor shall provide general service incandescent lamps of wattage indicated 
or required for adequate illumination; Protect lamps with guard cages or tempered glass 
enclosures; Provide exterior fixtures where fixtures are exposed to moisture. 

 
K. The Abatement Contractor shall provide temporary heat or air conditioning as necessary to 

maintain comfortable working temperatures inside and immediately outside the work areas.  
Heating and A/C equipment shall have been tested and labeled by UL, FM or another recognized 
trade association related to the fuel being used. Fuel burning heaters shall not be used inside 
containment areas. The Contractor shall also provide a comfortable working environment for 
occupied areas that are impacted by the asbestos removal. 

 
L. The Abatement Contractor shall comply with recommendations of the NFPA standard in regard to 

the use and application of fire extinguishers.  Locate fire extinguishers where they are most 
convenient and effective for their intended purpose, but provide not less than one extinguisher in 
each work area, equipment room, clean room and outside the work area. 
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1.08 REMOVAL OF FIXTURES 
 

A. In locations where the Abatement Contractor is directed to dispose of fixtures he shall either 
decontaminate the fixtures and dispose of them as non-asbestos containing materials or he shall 
place them in an appropriate container and dispose of them as asbestos containing material. 
 

B. In locations where the Abatement Contractor is directed to remove and reinstall fixtures, the fixtures 
shall be removed, decontaminated, labeled, protected with plastic and stored by the contractor in a 
location as directed by the Owner.   
 

C. Upon completion of the asbestos removal and upon receiving satisfactory clearance air monitoring 
results, all items to be replaced shall be restored to their original location and reinstalled by the 
Abatement Contractor. 
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PART 2 – PRODUCTS 
 
2.01 MATERIALS AND EQUIPMENT 
 

A. GENERAL REQUIREMENTS 
 

1. Materials shall be stored off the ground, away from wet or damp surfaces and under protective 
cover to prevent damage or contamination. 

 
2. Damaged or deteriorating materials shall not be used and shall be removed from the premises. 
 
3. Power tools used to drill, cut into, or otherwise disturb asbestos material shall be equipped with 

HEPA filtered local exhaust ventilation. 
 
4. The Abatement Contractor shall make available to authorized visitors, ladders and/or scaffolds of 

sufficient dimension and quantity so that all work surfaces can be easily and safely reached for 
inspection.  Scaffold joints and ends shall be sealed with tape to prevent incursion of asbestos.  
Scaffolds and ladders shall comply with all applicable codes. 

 
B. PLASTIC BARRIERS (POLYETHYLENE) 

 
1. In sizes and shapes to minimize the number of joints. 

 
a. Six mil. (.006") fire-retardant for vertical protection (walls, entrances and openings). 

 
b. Six mil. (.006") fire-retardant for horizontal protection (fixed equipment) and heating grilles. 

 
c. Six mil. (.006") reinforced fire-retardant for floors of decon units. 

 
2. Provide two (2) layers over all roof, wall and ceiling openings.  Floor penetrations shall be sealed 

with a rigid material prior to plasticizing to prevent tripping and fall hazards.  All seams within a 
layer shall be separated by a minimum distance of six feet and sealed airtight.  All seams 
between layers shall be staggered. 
 

3. Barrier Attachment - Commercially available duct tape (fabric or paper) and spray-on adhesive.  
Duct tape shall be capable of sealing joints of adjacent sheets of plastic, facilitating attachment of 
plastic sheets to finished or unfinished surfaces of dissimilar materials and adhering under both 
dry and wet conditions. 

 
C. SIGNS 

 
1. Danger signs shall be provided and shall conform to 29 CFR 1926.1101 and be 14" x 20".  These 

signs shall bear the following information: 
 

DANGER 
 ASBESTOS 

MAY CAUSE CANCER 
CAUSES DAMAGE TO LUNGS 

AUTHORIZED PERSONNEL ONLY 
 
In addition, where the use of respirators and protective clothing is required in the regulated area under 
this section, the warning signs shall include the following: 
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WEAR RESPIRATORS PROTECTION AND PROTECTIVE CLOTHING IN THIS AREA 
 
 

D. DANGER LABELS AND TAPE 
 

1. Labels shall be affixed to any asbestos contaminated material in accordance with the 
requirements of 29 CFR 1910.1200 (f) of OSHA's Hazard Communication Standard, and shall 
contain the following information: 

 
 

DANGER 
CONTAINS ASBESTOS FIBERS 

AVOID BREATHING DUST 
CANCER AND LUNG DISEASE HAZARD 

 
 
2. A label shall be affixed on each container of asbestos waste in accordance with the requirements 

of 49 CFR Parts 171 and 172, Hazardous Substances; Final Rule (U.S.  Department of 
Transportation), and shall contain the following information: 

 
 

RQ HAZARDOUS SUBSTANCE 
SOLID, NOS, ORM-E, NA 9188 

(ASBESTOS) 
 

 
3. A label shall be affixed on each container of asbestos waste in accordance with the requirements 

of 40 CFR Part 61.150, NESHAP; Asbestos; Final Rule (USEPA) and shall contain the name of 
the waste generator and the location at which the waste was generated. 
 

 NOTE:  All containers marked as above (1, 2 and 3) shall be disposed of as asbestos waste. 
 

4. Provide 3" red barrier tape printed with black lettered "DANGER ASBESTOS REMOVAL".  
Locate barrier tape across all corridors, entrances and access routes to asbestos work area. 
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PROTECTIVE EQUIPMENT 
 

1. Respiratory Requirements 
 

a. Where fiber levels permit, and in compliance with regulatory requirements, Powered Air 
Purifying Respirators are the minimum allowable respiratory protection permitted to be utilized 
during removal operations. 

 
b. Where not in violation of NIOSH, OSHA, and any other regulatory requirements, the Abatement 

Contractor shall provide the following minimum respiratory protection to the maximum use 
concentrations indicated: 

 
  MSHA/NIOSH Approved    Maximum Use 
  Respiratory Protection    Concentration 
 
  Half-Mask Air Purifying    10x PEL 
  with HEPA Filters 
 
  Full-Facepiece Air Purifying   10x PEL 
  HEPA Filters and Quantitative 
  Fit Test 
 
  Powered Air Purifying (PAPR),   25x PEL 
  Loose fitting Helmet or Hood, 
  HEPA Filter 
 
  Powered Air Purifying (PAPR),   50x PEL 
  Full Facepiece, HEPA Filter 
 
  Supplied Air, Continuous Flow   25x PEL 
  Loose fitting Helmet or Hood 
 
  Supplied Air, Continuous Flow   50x PEL 
  Full Facepiece, HEPA Filter 

 
Full Facepiece-Supplied Air   100x PEL 

  Pressure Demand, HEPA Filter 
 
  Full Facepiece-Supplied Air   >100x PEL 
  Pressure Demand, with Aux. SCBA, 
  Pressure Demand or Continuous Flow 
 

2. Disposable Clothing -"Tyvek" manufactured by Dupont or approved equal. 
 

3. NIOSH approved safety goggles to protect eyes. 
 

4. Polyethylene bags, 6 mil. (.006") thick (use double bags). 
 

NOTE:  Workers must wear disposable coveralls and respirator masks at all times while in the work 
area.  Contaminated coveralls or equipment must be left in work area and not worn into other parts of 
the building. 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 3 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE 

JUNE 6, 2023 

    

ASBESTOS ABATEMENT 02 08 00 - 23 of 49 
 

TOOLS AND EQUIPMENT 
 

1. Airless Sprayer - An airless sprayer, suitable for application of encapsulating material, shall be 
used. 

 
2. Scaffolding - Scaffolding, as required to accomplish the specified work, shall meet all applicable 

safety regulations. 
 

3. Transportation Equipment - Transportation equipment, as required, shall be suitable for loading, 
temporary storage, transport and unloading of contaminated waste without exposure to persons 
or property.  Water tight, hard wall containers shall be provided to retain and dispose of any 
asbestos waste material with sharp-edged components that may tear plastic bags or sheeting.  
The containers shall be marked with danger labels. 

 
4. Surfactant - Wetting Agents - "Asbestos-Wet" - Aquatrols Corp. of America or approved equal, 

and shall be non- carcinogenic. 
 

5. Portable (negative air pressure) asbestos filtration system - by Micro-Trap, or approved equal. 
 

6. Vacuum, HEPA type equal to "Nilfisk" #GA73, or "Pullman/Holt" #75 ASA. 
 

7. Amended Water Sprayer - The water sprayer shall be an airless or other low-pressure sprayer for 
amended water application. 
 

8. Other Tools and Equipment - The Abatement Contractor shall provide other suitable tools for the 
stripping, removal, encapsulation, and disposal activities including but not limited to: hand-held 
scrapers, nylon brushes, sponges, rounded edge shovels, brooms, and carts. 

PART 3 – EXECUTION 

 
3.01 PRE-ABATEMENT WORK AREA PREPARATION 
 

A. The work area shall be vacated by the occupants prior to work area preparation and not reoccupied 
until satisfactory clearance air monitoring results have been achieved. 
 

B. Caution signs shall be posted at all locations and approaches to a location where airborne 
concentrations of asbestos may exceed ambient background levels.  Signs shall be posted that 
permit a person to read the sign and take the necessary protective measures to avoid exposure. 
 

C. Shut down and lock out electric power to all work areas.  The Abatement Contractor shall provide 
temporary power and lighting and ensure safe installation of temporary power sources and 
equipment used where high humidity and/or water shall be sprayed in accordance with all 
applicable codes.  All power to work areas shall be brought in from outside the area through a 
ground-fault interrupter at the source. 
 

D. Isolate the work area HVAC system. 
 

E. The personnel decontamination enclosure system shall be installed or constructed prior to 
preparatory work in the work area and in particular before the disturbance of asbestos material.  
The waste decontamination enclosure system shall be installed or constructed prior to 
commencement of abatement activities. 

 
F. Movable objects within the work area shall be pre-cleaned using HEPA filtered vacuum equipment 
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an/or wet cleaning and such objects shall be removed from the work area to an uncontaminated 
location.  If disposed of as asbestos waste material, cleaning is not required. 
 

G. Fixed objects and other items, which are to remain within the work area, shall be pre-cleaned using 
HEPA filtered vacuum equipment and/or wet cleaning.  Such objects shall be enclosed with two 
layers of at least six mil plastic sheeting and sealed with tape. 

 
H. The work area shall be pre-cleaned using HEPA filtered vacuum equipment and/or wet cleaning.  

Methods that raise dust, such as dry sweeping or vacuuming with equipment not equipped with 
HEPA filters, shall be prohibited.  Asbestos material shall not be disturbed during pre-cleaning. 

 
I. Isolation barriers that seal off all openings, including windows, corridors, doorways, ducts, and any 

other penetrations of the work area, shall be constructed using two layers of at least six mil 
fire-retardant plastic sheeting sealed with tape.  Also, all seams in mechanical system components 
that pass through the work area shall be sealed.  Doorways and corridors, which shall not be used 
for passage during work, shall also be sealed. 

 
J. Removal of mounted objects.  After isolation barriers are in place, objects such as light fixtures, 

electrical track, alarm systems, ventilation equipment and other items not previously sealed, shall 
be double sealed with six mil fire-retardant plastic sheeting.  Localized HEPA filtered vacuum 
equipment shall be used during fixture removal to reduce asbestos dispersal. 
 

K. Individual roof and floor drains shall be sealed watertight using two layers of 6-mil fire-retardant 
plastic sheeting and tape prior to plasticizing.  Openings in floor shall be fully covered with plywood 
sheeting secured to the floor in such a way as to minimize a tripping hazard prior to plasticizing. 

 
L. Emergency and fire exits from the work area shall be maintained or alternate exits shall be 

established according to all applicable codes. 
 

M. Adequate toilet facilities shall be supplied by the Abatement Contractor and shall be located either 
in the clean area of the personnel decontamination enclosure or shall be readily accessible to the 
personnel decontamination enclosure. 
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3.02 LARGE ASBESTOS PROJECT PERSONNEL DECONTAMINATION ENCLOSURE SYSTEM 
(ICR 56-7.5) 

 
A. The personnel decontamination enclosure shall be constructed prior to preparatory work in the work 

area and in particular before the disturbance of asbestos material. 
 

1. Construction and use of personnel decontamination enclosure systems shall be in accordance 
with ICR-56 and any Applicable or Site Specific Variances utilized on this project.  Such systems 
may consist of existing rooms outside of the work area, if the layout is appropriate, that can be 
enclosed is plastic sheeting and are accessible from the work area.  When this situation does not 
exist, enclosure systems may be constructed out of metal, wood or plastic support. 

 
2. The personnel decontamination enclosure system shall consist of a clean room, a shower room, 

and an equipment room, in series, separated from each other and from the work area by three 
airlocks. 
 

3. There shall be one shower per six full shift abatement persons calculated on the basis of the 
largest shift. 
 

4. The personnel decontamination enclosure system shall be fully framed, sheathed for safety and 
constructed to prevent unauthorized entry. 
 

5. Personnel decontamination enclosure systems constructed at the work site shall utilize at least 
six mil fire-retardant opaque plastic sheeting.  At least two layers of six mil fire-retardant 
reinforced plastic sheeting shall be used for the flooring of this area. 

 
6. All prefabricated decontamination units shall be completely decontaminated and sealed prior to 

separation and removal from the work area. Mobile decontamination units shall remain in place 
until satisfactory clearance results have been attained. 
 

7. The clean room shall be sized to accommodate all authorized persons.  Benches, lockers and 
hooks shall be provided for street clothes.  Shelves for storing respirators shall also be provided.  
Clean clothing, replacement filters for respirators, towels and other necessary items shall be 
provided.  The clean room shall not be used for the storage of tools, equipment or materials.  It 
shall not be used for office space.  A lockable door shall be provided to permit access to the clean 
room from outside the work area or enclosure.  It shall be used to secure the work area and 
decontamination enclosure during off-shift hours. 

 
8. The shower room shall contain one or more showers.  Each shower head shall be supplied with 

hot and cold water adjustable at the tap.  The shower enclosure shall be constructed to ensure 
against leakage of any kind. Uncontaminated soap, shampoo and towels shall be available at all 
times.  Shower water shall be drained, collected and filtered through a system with at least 5.0 
micron particle size collection capability.  A system containing a series of several filters with 
progressively smaller pore sizes shall be used to avoid rapid clogging of the filtration system by 
large particles.  Filtered wastewater shall be discharged in accordance with applicable codes.  
Contaminated filters shall be disposed of as asbestos waste.  The shower room shall be 
constructed in such way that travel through the decontamination unit shall be through the shower. 

 
9. The equipment room shall be used for the storage of equipment and tools after decontamination 

using a HEPA filtered vacuum and/or wet cleaning.  A one day supply of replacement filters, in 
sealed containers, for HEPA vacuums and negative pressure ventilation equipment, extra tools, 
containers of surfactant and other materials and equipment that may be required during the 
abatement project may also be stored here.  A walk-off pan filled with water shall be located in 
the work area just outside the equipment room for persons to clean foot covering when leaving 
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the work area.  A drum lined with a labeled, at least six mil plastic bag is required for collection of 
clothing and shall be located in this room.  Contaminated footwear and work clothes shall be 
stored in this area. 

 
3.03 WASTE DECONTAMINATION ENCLOSURE SYSTEM (ICR 56-7.5) 
 

A. General Requirements 
 

1. A waste decontamination enclosure system shall consist of the following: 
 

a. A washroom/cleanup room shall be constructed with an airlock doorway to the work area and 
another airlock doorway to the holding area. 
 

b. The holding area shall be constructed with an airlock doorway to the washroom/cleanup room 
and another lockable door to the outside. 

 
2. Where there is only one egress from the work area, the holding area of the waste 

decontamination enclosure system may branch off from the equipment decontamination room, 
which doubles as a waste washroom, of the personnel decontamination enclosure. 
 

3. The waste washroom shall be equipped with a drain installed to collect water and deliver it to the 
shower drain where it shall be filtered through a system with at least 5.0 micron particle size 
collection capability.  A system containing a series of several filters with progressively smaller 
pore sizes shall be used to avoid rapid clogging of the filtration system by large particles.  Filtered 
wastewater shall be discharged in accordance with applicable codes.  Contaminated filters shall 
be disposed of as asbestos waste. 

 
4. The waste washroom shall be constructed in such a way that travel through the rooms shall be 

through the waste washroom 
 
3.04 WORK AREA ENTRY AND EXIT PROCEDURES 
 

A. The following procedures shall be followed throughout the asbestos abatement project until 
satisfactory clearance air monitoring results have been achieved: 

 
1. All persons shall enter and exit the work area through the personnel decontamination enclosure 

system. 
 

2. All persons who enter the work area or an enclosure shall sign the entry/exit log, located in the 
clean room, upon every entry and exit. 

 
3. All persons, before entering the work area, or an enclosure shall read and be familiar with all 

posted regulations, personal protection requirements, including work area entry and exit 
procedures, and emergency procedures.  The entry/exit log headings shall indicate, and the 
signatures shall be used to acknowledge, that these have been reviewed and understood by all 
persons prior to entry. 

 
4. All persons shall proceed first to the clean room, remove all street clothing, store these items in 

clean sealable plastic bags or lockers and don coveralls, head covering, foot covering and gloves.  
All persons shall also don NIOSH approved respiratory protection.  Clean respirators and 
protective clothing shall be utilized, by each person, for each separate entry into the work area.  
Respirators shall be inspected prior to each use and tested for proper seal using quantitative or 
qualitative fit checks. 
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5. Persons wearing designated personal protective equipment shall proceed from the clean room 
through the shower room to the equipment room, where necessary tools are collected and any 
additional clothing shall be donned, before entry into the work area. 
 

6. Before leaving the work area, all persons shall remove gross contamination from the outside of 
respirators and protective clothing by brushing, wet cleaning, and/or HEPA vacuuming. 
 

7. Persons shall proceed to the equipment room where all coveralls, head covering, foot covering 
and gloves shall be removed.  Disposable clothing shall be deposited into labeled containers for 
disposal.  Reusable contaminated clothing, footwear, head gear and gloves shall be stored in the 
equipment room when not being used in the work area. 

 
8. Still wearing respirators, persons shall proceed to the shower area, clean the outside of the 

respirator and the exposed face area under running water prior to removal of the respirator, and 
then fully and vigorously shower and shampoo to remove residual asbestos contamination.  
Respirators shall be washed thoroughly with soap and water.  Some types of respirators will 
require slight modification of these procedures.  An airline respirator with HEPA filtered 
disconnect protection shall be disconnected in the equipment room and worn into the shower.  A 
powered air-purifying respirator facepiece shall be disconnected from the filter/power pack 
assembly prior to entering the shower. 
 

9. After showering and drying, all persons shall proceed to the clean room and don clean personal 
protective equipment if returning to the work area or street clothing if exiting the enclosure. 
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3.05 EQUIPMENT AND WASTE CONTAINER DECONTAMINATION & REMOVAL PROCEDURES 
A. The following procedures shall be followed throughout the asbestos abatement project until 

satisfactory clearance air monitoring results have been achieved. 
 

1. 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.  These work area 
persons shall not enter the airlock. 
 

2. These contaminated items shall be removed from the airlock by persons stationed in the 
washroom during waste removal operations.  These washroom persons shall remove gross 
contamination from the exterior of their respirators and protective clothing by brushing, HEPA 
vacuuming and/or wet cleaning. 
 

3. Once in the waste decontamination enclosure system, external surfaces of contaminated 
containers and equipment shall be cleaned a second time by wet cleaning. 
 

4. The cleaned containers of asbestos material and equipment are to be dried of any excessive 
pooled or beaded liquid, placed in uncontaminated plastic bags or sheeting and sealed airtight. 

 
5. The clean recontainerized items shall be moved into the airlock that leads to the holding area.  

The washroom persons shall not enter this airlock or the work area until waste removal is finished 
for that period. 

 
6. 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 uncontaminated areas. 
 

7. 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. 

 
8. The exit from the decontamination enclosure system shall be secured to prevent unauthorized 

entry. 
 

9. 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. 
 

10. Containers labeled with Asbestos hazard warnings shall not be used to dispose of non asbestos 
waste. 
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3.06 ENGINEERING CONTROLS 
 

A. Ventilation. 
 

1. The Abatement Contractor shall employ HEPA equipped vacuums or negative air pressure 
equipment for ventilation as required. 
 

2. All negative air pressure equipment ventilation units shall be equipped with HEPA filtration.  The 
Contractor shall provide a manufacturer's test certificate for each unit documenting the capability 
of trapping and retaining 99.97 percent of asbestos fibers greater than 0.3 microns equivalent 
aerodynamic diameter.  

 
3. A power supply shall be available to satisfy the requirements of the total of all ventilating units. 

 
4. On electric power failure, abatement shall stop immediately and shall not resume until power is 

restored and exhaust units are operating fully.  On extended power failure, longer than one hour, 
the decontamination facilities, after the evacuation of all persons from the work area, shall be 
sealed airtight. 

 
5. If extending the exhaust of the ventilation units 50 feet from the building would result in an 

exhaust location either in the road, blocking driveway access to the facility or within 50 feet of 
other buildings, a second unit will be run in series with the primary unit. 
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3.07 MAINTENANCE OF DECONTAMINATION ENCLOSURE SYSTEMS AND WORK AREA 
BARRIERS 

 
A. GENERAL REQUIREMENTS 

 
1. The Consultant must review and approve installation before commencement of work.  Upon 

completion of the construction of all plastic barriers and decontamination system enclosures and 
prior to beginning actual abatement activities. 
 

2. All plastic barriers inside the work area, in the personnel decontamination enclosure system, in 
the waste decontamination enclosure system and at partitions constructed to isolate the work 
area from occupied areas, shall be inspected by the asbestos supervisor at least twice daily.  The 
barriers shall be inspected before the start of and following the completion of the day's abatement 
activities.  Inspections and observations shall be documented in the project log. 

 
3. Damage and defects in the barriers and/or enclosure systems shall be repaired immediately upon 

discovery and prior to resumption of abatement activities. 
 

4. At any time during the abatement activities, if visible emissions are observed outside of the work 
area of if damage occurs to the barriers, work shall be stopped, repairs made and visible residue 
immediately cleaned up using HEPA vacuuming methods prior to the resumption of abatement 
activities. 
 

5. The Abatement Contractor shall HEPA vacuum and/or wet clean the waste decontamination 
enclosure system and the personnel decontamination enclosure system at the end of each day of 
abatement activities. 
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3.08 HANDLING AND REMOVAL PROCEDURES 
 
 The Abatement Contractor may utilize existing provisions of ICR-56, Applicable Variances or a Site 

Specific Variance, approved by the Owner's Consultant, to permit the conduct of this work. 
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3.09 ABATEMENT PROCEDURES 
 

A. AIR SAMPLING - By Owner 
 

1. Air sampling and analysis shall be conducted according to the requirements of Subpart 56-4 
before the start, during and after the completion of the asbestos removal project. 
 

2. In addition to the requirements of Subpart 56-4, air monitoring shall be conducted in accordance 
with any approved job specific variance(s) or applicable variance utilized. 

 
3. Clearance samples may be analyzed using PCM to maintain compliance with ICR-56.  

 
4. If applicable, clearance samples will be analyzed using TEM to maintain compliance with ICR-56 

and 40 CFR 763.90[i]. 
 

B. The provisions of the Applicable Variances or a Job Specific Variance shall apply only in those 
areas where approval has been granted by the NYS DOL and the Contractor has obtained 
concurrence from the Owner's Consultant.  All other applicable provisions of Industrial Code Rule 
56-1 through 56-12 shall be complied. 
 

C. A copy of the NYS DOL Job Specific or Applicable Variance, if applicable, shall be conspicuously 
posted at the work area(s). 
 

D. The Abatement Contractor shall construct a decontamination unit at the work site.  The Abatement 
Contractor shall, as a minimum, comply with the requirements of 29 CFR 1926.1101(j); Hygiene 
facilities and practices for employees. 
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3.10 ENCAPSULATION PROCEDURES 
 
The following procedures shall be followed to seal in non-visible residue, after obtaining satisfactory 
clearance air monitoring results, while conducting lockdown encapsulation on any surfaces which were 
the subject of removal or other remediation activities:  

 
A. Only encapsulants rated as acceptable or marginally acceptable on the basis of Battelle Columbus 

Laboratory test procedures and rating requirements developed under the 1978 USEPA contract 
shall be used for lockdown encapsulation. 

 
B. Sealants considered for use in encapsulation shall first be tested to ensure that the sealant is 

adequate for its intended use.  A section of the work surface shall be evaluated following this initial 
test application of the sealant to quantitatively determine the sealant's effectiveness in terms of 
penetrating and locking down the asbestos fibers.  The American Society of Testing and Materials 
(ASTM) Committee E06.21.06E on Encapsulation of Building Materials has developed a guidance 
document to assist in the selection of an encapsulant. 
 

C. The encapsulant solvent or vehicle shall not contain a volatile hydrocarbon. 
 

D. Encapsulants shall be applied using airless spray equipment. 
 

1. Spraying is to occur at the lowest pressure range possible to minimize fiber release from 
encapsulant impact at the surface.  It shall be applied with a consistent horizontal or vertical 
motion. 

 
E. Encapsulation shall be utilized as a surface sealant once all asbestos containing materials have 

been removed in a work area. In no event shall encapsulant be applied to any surface that was the 
subject of removal or other remediation activities prior to obtaining satisfactory clearance air 
monitoring. 
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3.11 CLEANUP PROCEDURES 
 

A. The following cleanup procedures shall be required. 
1. Cleanup of accumulations of loose asbestos material shall be performed whenever enough loose 

asbestos materials have been removed to fill a single leak tight container of the type 
commensurate with the material properties.  In no case shall cleanup be performed less than 
once prior to the close of each working day.  Asbestos material shall be kept wet until cleaned up. 
 

2. Accumulations of dust shall be cleaned off all surfaces on a daily basis using HEPA vacuum 
cleaning methods. 
 

3. Decontamination enclosures shall be HEPA vacuumed at the end of each shift. 
 

4. Accumulations of asbestos waste material shall be containerized utilizing HEPA vacuums or 
rubber or plastic dust pans, squeegees or shovels.  Metal shovels shall not be used to pick up or 
move waste. 

 
5. Excessive water accumulation or flooding in the area shall require work to stop until the water is 

collected and disposed of properly. 
 

B. The following cleanup procedures shall be required after completion of all removal activities. 
 

1. All accumulations of asbestos waste material shall be containerized utilizing HEPA vacuums or 
rubber or plastic dust pan, squeegees or shovels.  Metal shovels shall not be used to pick up or 
move waste.  HEPA vacuums shall be used to clean all surfaces after gross cleanup. 
 

2. Cleaning.  All surfaces in the work area shall be HEPA vacuumed.  To pick up excess liquid and 
wet debris, a wet purpose shop vacuum may be used and shall be decontaminated prior to 
removal from the work area. 

 
3. Windows, doors, HVAC system vents and all other openings shall remain sealed.  

Decontamination enclosure systems shall remain in place and be utilized. 
 

4. All containerized waste shall be removed from the work area and the holding area. 
 
5. All tools and equipment shall be decontaminated and removed from the work area. 

 
6. A final visual inspection and clearance air monitoring, as per the schedule for air sampling and 

analysis, shall be conducted. 
 

7. The isolation barriers and decontamination unit shall be removed only after satisfactory  
 

8. clearance air monitoring results have been achieved. 
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3.12 SAFETY MONITORING – CONSULTANT:  
 
The Consultant will designate an Asbestos Safety Technician (AST) to represent the Owner during the 
removal program.  The AST must be on the job site at all times during abatement work.  Absolutely no 
abatement or preparation work will occur without the presence of the AST. 

 
The AST will conduct four (4) milestone inspections. 

 
1. Pre-commencement inspection shall be conducted as follows: 

 
a. Notification in writing to the Consultant shall be made by the Abatement Contractor to request a 

pre-commencement inspection at least 48 hours in advance of the desired date of inspection.  
This inspection shall be requested prior to beginning preparatory work in another work area.  

 
b. The AST shall ensure that: 

 
i. The job site is properly prepared and that all containment measures are in place; 

 
ii. The designated supervisor shall present to the inspector a valid supervisor's license issued 

by the New York Department of Labor; 

iii. All workers shall present to the inspector a valid handler's license issued by the New York 
Department of Labor; 
 

iv. Measures for the disposal of removed asbestos material are in place and shall conform to the 
adopted standards; 
 

v. The Abatement Contractor has a list of emergency telephone numbers at the job site which 
shall include the monitoring firm employed by the Owner and telephone numbers for fire, 
police, emergency squad, local hospital and health officer. 

 
c. If all is in order, the AST shall issue a written notice to proceed in the field.  If the job site is not 

in order, then any needed corrective action must be taken before any work is to commence.  
Conditional approvals shall not be granted. 

 
Progress inspection shall be conducted as follows: 

 
a. Primary responsibility for ensuring that the abatement work progresses in accordance with 

these technical specifications and regulatory requirements rests with the Abatement Contractor.  
The AST shall continuously be present to observe the progress of work and perform required 
tests. 

 
b. If the AST observes irregularities at any time, he shall direct such corrective action as may be 

necessary.  If the Abatement Contractor fails to take the corrective action required, or if the 
Abatement Contractor or any of their employees habitually and/or excessively violate the 
requirements of any regulation, then the AST shall inform the Owner who shall issue a Stop 
Work Order to the Abatement Contractor and have the work site secured until all violations are 
abated. 

Clean-up inspections shall be conducted as follows: 
 

a. Notice for clean-up inspection shall be requested by the Abatement Contractor at least 24 
hours in advance of the desired date of inspection; 
 

b. The clean-up inspection shall be conducted prior to the removal of any isolation or critical 
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barriers and before final air clearance monitoring; 
 

c. The AST shall ensure that: 
 

i. The work site has been properly cleaned and is free of visible asbestos containing material 
and debris. 
 

ii. All removed asbestos has been properly placed in a locked secure container outside of the 
work area. 

 
d. If all is in order, the AST shall issue a written notice of authorization to remove surface barriers 

from the work area.  All isolation barriers shall remain in place until satisfactory clearance air 
sampling has been completed. 

 

4. Clearance Visual Inspection shall be conducted after the removal of non-critical plastic sheeting.  
The AST shall insure that: 

 
a. The work area is free of all visible asbestos or suspect asbestos debris and residue. 

 
b. All waste has been properly bagged and removed from the work area. 

 
c. Should clearance visual inspection identify residual debris, as determined by the AST, the 

Abatement Contractor is responsible for recleaning the area at his own cost and shall bear all 
costs of reinspection until acceptable levels are achieved. 

 
B. The Abatement Contractor shall be required to receive written approval before proceeding after 

each milestone inspection. 
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3.13 PERSONNEL AIR MONITORING – CONTRACTOR (29 CFR 1926.1101) 
 

A. Personnel air monitoring shall be provided to determine both short-term (STEL) and full shift during 
when abatement activities occur.  Personnel sampling shall be performed in each work area in 
order to accurately determine the concentrations of airborne asbestos to which workers may be 
exposed. 

 
B. The Abatement Contractor shall have a qualified "Competent Person" (as specified in 29 CFR 1926 

OSHA) to conduct personnel air monitoring.  
 

C. The laboratory performing the air sample analysis shall be certified by NYS DOH ELAP and 
approved by the consultant. 

 
D. Personnel air monitoring test results for OSHA Compliance. Results shall be posted at the work site 

within 24 hours of testing and copies supplied to the Owner within five (5) days of testing.  
Abnormalities shall be supplied to the Owner immediately. 
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3.14 CLEARANCE AIR MONITORING 
 

A. Air samples will be collected in and around the work areas at the completion of abatement 
activities. 

 
B. Clearance samples may be analyzed using PCM to maintain compliance with ICR-56.  

 
C. If applicable, clearance samples will be analyzed using TEM to maintain compliance with ICR-56 

and 40 CFR part 763 “Asbestos-Containing Materials in Schools; Final Rule and Notice” section 
763.90. 

 
D. ***RETESTING***  

Should clearance air monitoring yield fiber concentrations above the “Clearance” criteria of either 
0.01 fibers per CC and/or background levels (PCM) –OR- seventy (70) structures per square 
millimeter (TEM/AHERA), the Abatement Contractor is responsible for re-cleaning the area at his 
own cost and shall bear all costs associated with the retesting of the work area(s) including 
monitoring labor, sampling, analysis, etc. until such levels are achieved. 
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3.15 RESPIRATORY PROTECTION REQUIREMENT 
 

A. Respiratory protection shall be worn by all individuals inside the work area from the initiation of the 
asbestos project until all areas have successfully passed clearance air monitoring in accordance 
with these specifications.  The Abatement Contractor shall keep available at all times two PAPR's 
with new filters and charged batteries for use by authorized visitors. 

 
B. All respiratory protection shall be MSHA/NIOSH approved in accordance with the provisions of 30 

CFR Part II.  All respiratory protection shall be provided by the Abatement Contractor, and used by 
workers in conjunction with the written respiratory protection program. 
 

C. The Abatement Contractor shall provide respirators that meet the requirements of 29 CFR Parts 
1910 and 1926. 

 
1. Full facepiece Type C supplied-air respirators operated in pressure demand mode equipped with 

an auxiliary self- contained breathing apparatus, operated in pressure demand or continuous 
flow, shall be worn during gross removal, demolition, renovation and/or other disturbance of ACM 
whenever airborne fiber concentrations inside the work area are greater than 10.0 f/cc. 

 
2. Full facepiece Type C supplied-air respirators operated in pressure demand mode with HEPA 

filter disconnect protection shall be work during gross removal, demolition, renovation and/or 
other disturbance of ACM with an amphibole content and/or whenever airborne fiber 
concentrations inside the work area are equal to or greater than 0.5 f/cc and less than or equal to 
10.0 f/cc. 
 

3. Full facepiece powered air-purifying respirators (PAPR) equipped with HEPA filters shall be worn 
during the removal, encapsulation, enclosure, repair and/or other disturbance of friable ACM if 
airborne fiber concentrations inside the work area are less than 0.5 f/cc.  A supply of charged 
replacement batteries, HEPA filters and flow test meter shall be available in the clean room for 
use with powered air-purifying respirators.  HEPA filters shall be changed daily or as flow testing 
indicates change is necessary.  Any Type C supplied-air respirator operated in continuous flow, 
with HEPA filter disconnect protection, may be substituted for a powered air-purifying respirator. 

 
4. Loose fitting helmets or hoods with powered air-purifying respirators (PAPR) equipped with HEPA 

filters may be worn during the removal, encapsulation, enclosure, repair and/or other disturbance 
of friable ACM if airborne fiber concentrations inside the work area are less than 0.25 f/cc. A 
supply of charged replacement batteries, HEPA filters and flow test meter shall be available in the 
clean room for use with powered air-purifying respirators.  HEPA filters shall be changed daily or 
as flow testing indicates change is necessary.  Any Type C supplied-air respirator operated in 
continuous flow may be substituted for a powered air- purifying respirator. 

 
5. Half-mask or full-face air-purifying respirators with HEPA filters shall be worn only during the 

preparation of the work area and final clean up procedures provided airborne fiber concentrations 
inside the work area are less than 0.1 f/cc. 
 

6. Use of single use dust respirators is prohibited for the above respiratory protection. 
 
D. Workers shall be provided with personally issued and individually marked respirators.  Respirators 

shall not be marked with any equipment that will alter the fit of the respirator in any way. Only 
waterproof identification markers shall be used. 
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E. The Abatement Contractor shall ensure that the workers are qualitatively or quantitatively fit tested 
by an Industrial Hygienist initially and every six months thereafter with the type of respirator he/she 
will be using. 

 
F. Whenever the respirator design permits, workers shall perform the positive and negative air 

pressure fit test each time a respirator is worn.  Powered air-purifying respirators shall be tested for 
adequate flow as specified by the manufacturer. 

 
G. No facial hair, which interferes with the face-to-mask sealing surface, shall be permitted to be worn 

when wearing respiratory protection that requires a mask-to-face seal. 
 
H. Contact lenses shall not be worn in conjunction with respiratory protection. 
 
I. If a worker wears glasses, a spectacle kit to fit their respirator shall be provided by the Abatement 

Contractor at the Abatement Contractor's expense. 
 
J. Respiratory protection maintenance and decontamination procedures shall meet the following 

requirement: 
 

1. Respiratory protection shall be inspected and decontaminated on a daily basis in accordance with 
OSHA 29 CFR 1910.134(b); and 
 

2. HEPA filters for negative pressure respirators shall be changed after each shower; and 
 

3. Respiratory protection shall be the last piece of worker protection equipment to be removed.  
Workers must wear respirators in the shower when going through decontamination procedures; 
and 

 
4. Airline respirators with HEPA filtered disconnect shall be disconnected in the equipment room 

and worn into the shower. Powered air-purifying respirator facepieces shall be worn into the 
shower.  Filtered/power pack assemblies shall be decontaminated in accordance with 
manufacturers' recommendations; and 
 

5. Respirators shall be stored in a dry place and in such a manner that the facepiece and exhalation 
valves are not distorted; and 
 

6. Organic solvents shall not be used for washing of respirators. 
 

K. No visitors shall be allowed to enter the contaminated area if they do not have their medical 
certification and training certificate.  Authorized visitors shall be provided with suitable PAPR 
respirators and instructions on the proper use of respirators whenever entering the work area. 
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3.16 DISPOSAL OF WASTE 
 

A. APPLICABLE REGULATIONS 
 

1. All asbestos waste shall be stored, transported and disposed of as per, but not limited to, the 
following Regulations: 

 
a. NYS Code Rule 56 

 
b. U.S. Department of Transportation (DOT)  

Hazardous Substances 
Title 29, Part 171 and 172 of the code of Federal Regulations  
regarding waste collector registration 

 
c. Regulations regarding waste collector registration Title 6, part 364 of the New York State 

Official Compilation of Codes, Rules and Regulations – 6 NYCRR 364 
 

d. USEPA NESHAPS 40 CRF 61 
 

e. USEPA ASBESTOS WASTE MANAGEMENT GUIDANCE EPA/530-SW-85-007 
 

B. TRANSPORTER OR HAULER - The Abatement Contractor shall bear full responsibility for proper 
characterization, transportation and disposal of all solid or liquid waste, generated during the 
project, in a legal manner. The Owner shall approve all transportation and disposal methods. 

 
1. The Abatement Contractor's Transporter (hauler) and disposal site shall be approved by the 

Owner.  The Abatement Contractor shall remove within 48 hours all asbestos waste from the site 
after completing the clean up. 
 

2. The Transporter must possess and present to the Owner’s representative a valid New York State 
Department of Environmental Conservation Part 364 asbestos hauler’s permit to verify license 
plate and permit numbers.  The Owner’s representative will verify the authenticity of the hauler’s 
permit with the proper authority. 
 

3. The Abatement Contractor shall give 24 hour notification prior to removing any waste from the 
site.  All waste shall be removed from site only during normal working hours.  No waste may be 
taken from the site without authorization from the Owner’s representative. 
 

4. The Abatement Contractor shall have the Transporter give the date and time of arrival at the 
disposal site. 

 
5. The Transporter with the Abatement Contractor and Owner’s consultant shall inspect all material 

in the transport container prior to taking possession and signing the Waste Manifest.  The 
Transporter shall not have any off site transfers or be combined with any other off-site asbestos 
material. 
 

6. The Transporter must travel directly to the disposal site with no unauthorized stops. 
C. WASTE STORAGE CONTAINER 

 
1. During loading and on site storage, the asbestos waste container shall be labeled with EPA 

Danger signage: 
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DANGER 

CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 
 

 
 

2. The NYS DEC Hauler’s Permit number shall be on both sides and back of the container. 
 

3. The Container will not be permitted to leave the site without the proper signage. 
 

4. A copy of the completed waste manifest shall be forwarded directly to the Owner’s Consultant by 
the disposal facility. 
 

5. Packaging of Non-friable Asbestos. Use of an open top container shall require written request, by 
the Contractor, and written approval by the Owners Representative, and be performed in 
compliance with all applicable regulations. 

 
a) A chute, if used, shall be air/dust tight along its lateral perimeter and at the terminal connection 

to the dumpster at ground level (solid wall and top container).  The upper end of the chute shall 
be furnished with a hinged lid, to be closed when the chute is not being used. 
 

b) The container shall be lined with a minimum of two (2) layers of 6 mil. Fire-retardant 
polyethylene draped loosely over the sides so as to facilitate being wrapped over the top of the 
load and sealed prior to transport from the site. 
 

c) Prior to transport from the work site the Dumpster will be disconnected from the chute and 
sealed air/dust tight utilizing six mil plastic and tape. The waste material will be transported as 
an asbestos containing material by appropriate legal methods. 

 

6. Packaging Friable Asbestos. 
 

a) The container shall be a solid wall, hard top and lockable container. 
 

b) The container shall be locked upon arrival at the site to restrict access. Security shall be 
provided at the entrance to the container during the loading process and immediately locked 
upon completion. 

 

c) The interior walls, floor and ceiling shall be lined with two (2) layers of 6 mil. Fire-retardant 
polyethylene. 

 

d) The waste shall be loaded in such a manner as to protect the integrity of the individual waste 
packages. 
 

e) Prior to transport from the work site the interior of the Dumpster will sealed air/dust tight 
utilizing six mil plastic and tape. The waste material will be transported as an asbestos 
containing material by appropriate legal methods. 
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D. WASTE DISPOSAL MANIFEST 
 

1. The Asbestos Waste Manifest shall be equivalent to the “Waste Shipment Record” included in 40 
CFR 61. A copy of the Contractor’s manifest shall be reviewed by the Owner’s Consultant and 
shall be the only manifest used. 
 

2. The Manifest shall be verified by the Owner’s Consultant indicating that all the information and 
amounts are accurate and the proper signatures are in place. 
 

3. The Manifest shall have the signatures of the Abatement Contractor and the Transporter prior to 
any waste being removed from the site. 
 

4. The Manifest shall be signed by the Disposal Facility owner or operator to certify receipt of 
asbestos containing materials covered by the manifest. 
 

5. A copy of the completed manifest shall be provided by the Abatement Contractor to the Owner’s 
Consultant and remain on site for inspection. 
 

6. Abatement Contractor shall maintain a waste disposal log which indicates load number, date and 
time left site, container size, type of waste, quantity of waste, name of hauler, NYS DES permit 
number, trailer and tractor license number, and date manifest was returned to Consultant. 

 

7. The Disposal Facility owner or operator shall return a signed copy of the Waste Manifest directly 
to: 

 
Nanuet Union Free School District 

103 Church Street 

Nanuet, New York 10954 

ATTN: Rudy Villanyi 

 

8. Copies of the completed Waste Manifest are to be sent by the disposal facility to the Hauler and 
Abatement Contractor. 
 

9. Submit signed dump tickets and manifests with final payment request. 
 

10. Final payment request will not be honored without signed dump ticket or manifests accounting for 
all asbestos waste removed from the site. 

 

E. VIOLATIONS OF SPECIFICATIONS 
 

1. Violations of the safety, hygiene, environmental, procedures herein, any applicable federal, state 
of local requirement s or failure to cooperate with the Owner’s representative shall be grounds for 
dismissal and/or termination of this contract. 
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F. VIOLATIONS OF NO SMOKING POLICY 
 

1.  The Federal Pro Children Act of 1994 prohibits School District Officials from smoking in any 
buildings or on the grounds that is property of the School District.  The District shall be 
considered smoke free.  The School District strongly enforces its’ No Smoking Policy.  It is the 
Contractor’s responsibility to inform all workers of this policy.  Any worker(s) involved with this 
project that are found smoking or using tobacco products will be informed that they are in 
violation of the Federal and State Law and School Board Policy and will be removed from site.   
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3.17 LOCATION OF “NANUET HIGH SCHOOL” – 
Scope of Work includes both Base and Alternate Bid work.  There are 3 bid alternates to 
be considered for separate pricing. (Please see attached Drawings for approximate 
locations) 

 
1) Nanuet High School – ACM Floor Tile (Full Removal) (Base and Alternate Bids – See Below) 

- Asbestos Abatement Contractor responsible for total and complete removal and disposal of 
approximately 7,900 SF (total base bid) to 9,580 (total alternate bid, see below) of non-friable 
asbestos-containing Floor Tile and asbestos-containing Mastic on Non-ACM Cementitious Slab 
Floor. Removals shall include all layers of Non-ACM Floor Tile or Carpet over ACM Floor Tile and 
ACM Mastic/levelers/fillers to Non-ACM Cementitious Slab substrate throughout the areas 
specified below.  Prior to abatement activities and as required, the Owner and/or General 
Contractor shall perform all required non-asbestos plumbing disconnects of building components 
potentially affected.  The Owner and/or General Contractor are responsible for re-installations of 
non-asbestos floor coverings/mastics/etc.  Areas of ACM Floor Tile and Mastic removal: 
1) Classrooms 214, 216, 218, 220, 222-225 (8 Rooms) –    7,000 SF (Base Bid) 
2) Classroom 221, under 1’x1’ Non-ACM Floor Tile –             900 SF (Base Bid) 
3) Tech Lab 217 and 219, under Non-ACM Carpet -        1,480 SF (Bid Alternate #1) 
4) Office 222A -               200 SF (Bid Alternate #3) 

 
   
2) Nanuet High School – ACM Sink Anti-Sweat Tar – Base Bid 

-   Asbestos Abatement Contractor responsible for total and complete removal and disposal of 
approximately 10 SF (total) non-friable asbestos-containing Sink Anti-Sweat Tar on two (2) 
classroom sinks, in rooms 214 and 216.  Prior to abatement activities and as required, the Owner 
and/or General Contractor shall perform all required non-asbestos plumbing disconnects of 
building components potentially affected.   
  

3) Nanuet High School – ACM Pipe Insulation – Base Bid 
- Asbestos Abatement Contractor responsible for probing non-ACM Plaster and Non-ACM Drywall 

Pipe Risers/Chases for concealed ACM Pipe Insulation, as directed by Owner and/or General 
Contractor. If ACM Pipe Insulation is discovered, Abatement Contractor shall remove and dispose 
of ACM Pipe Insulation to facilitate scheduled renovations. Prior to abatement activities and as 
required, the Owner and/or General Contractor shall perform all required non-asbestos plumbing 
disconnects of building components potentially affected. 
 

4) Nanuet High School – ACM Roof Caulk – Base Bid 
- Asbestos Abatement Contractor responsible for total and complete removal and disposal of 

approximately 4 SF (total) non-friable asbestos-containing Roof Caulk on Metal Roof Flashing and 
Metal Termination Bars to Non-ACM Brick Façade at two (2) entrance roof awning locations. 
   
 

END OF LOCATION OF WORK 
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3.18 GENERAL 
 
A. The Abatement Contractor will be responsible for repairing all building components damaged during 

abatement including, but not limited to: ceiling tiles, ceiling finishes, wall finishes, floor finishes, etc. 
 
B. The Abatement Contractor shall be responsible for all demolition required to access materials 

identified in scope of work and on associated drawings. 
 
C. Concealed conditions that are exposed and may require additional work shall be brought to the 

attention of the Owner immediately.  The Abatement Contractor shall not abate these areas without a 
written notice to proceed.  Additional asbestos abatement performed prior to the order to proceed will 
not be acknowledged. 

 
D. The Abatement Contractor shall remove asbestos-containing floor covering to the building substrate 

beneath; in areas indicted. Subsequent to final air clearance the substrate shall be washed with a 
neutralizing agent to prepare the substrate to accept new floor covering and eliminate residual odors. 

 
E. Power tools used to drill, cut into or otherwise disturb asbestos containing material shall be equipped 

with HEPA filtered local exhaust ventilation. 
 
F. The Abatement Contractor shall provide access to GFCI electrical power, required to perform the 

area air monitoring for this project, within and immediately adjacent to each work area. 
 
G. Unwrapped or unbagged ACM shall be immediately placed in an impermeable waste bag or wrapped 

in plastic sheeting. 
 
H. Coordinate all removal operations with the Owner. 
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RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 

 

     

Asbestos Employee Medical Examination Statement 
Certificate of Worker Release 

Asbestos Employee Training Statement 
CERTIFICATE OF WORKERS’S ACKNOWLEDGEMENT 

 

PROJECT NAME:  Nanuet High School 

CONTRACTOR’S NAME:___________________________________________________   
WORKING WITH ASBESTOS INVOLVES POTENTIAL EXPOSURE TO AIRBORNE ASBESTOS 
FIBERS.  INHALING ASBESTOS FIBERS HAS BEEN LINKED WITH VARIOUS TYPES OF CANCER 
AND RESPIRATORY DISEASES.  SMOKING CIGARETTES AND INHALATION OF ASBESTOS 
FIBERS INCREASES THE RISK THAT YOU WILL DEVELOP LUNG CANCER ABOVE THAT OF THE 
NON-SMOKING PUBLIC. 

The Contract for this project requires the Abatement Contracting Company to: 1) supply proper 
respiratory protection devices, and training on their use, to their employees; 2) provide training on safe 
work practices, and on use of the equipment used on the project, to their employees; and, 3) provide 
annual medical examinations to their employees meeting the requirements of 29 CFR 1926.1101.  The 
Abatement Contracting Company’s signature on this certificate, documents that these contractual 
obligations are fulfilled, and that you understand the information presented to you. 

************DO NOT SIGN THIS FORM UNLESS YOU FULLY UNDERSTAND THIS 
INFORMATION************ 

RESPIRATORY PROTECTION:  I have been trained in the proper use and limitations of the type of 
respiratory protection devices to be used on this project.  I have reviewed the written respiratory 
protection program manual and a copy is available for my use.  Respiratory protection equipment has 
been proved, by the Contractor, at no cost to me. 
TRAINING COURSE: I have been trained in the risks and dangers associated with handling asbestos, 
breathing asbestos dust, proper work procedures, personal protection and engineering controls.  I have 
satisfactorily completed and Asbestos Safety Training Program for New York State and have been issued 
a New York State Department of Health Certificate of Asbestos Safety Training. 
MEDICAL EXAMINATION:  I have satisfactorily completed a medical examination within the last 12 
months that meets the OSHA requirement for an asbestos worker and included at least 1) medical history 
2) pulmonary function 3) medical examination 4) approval to wear respiratory protection devises and may 
have included an evaluation of a chest x-ray. 
 
Signature:_________________________________Date____________________ 
 
Printed Name:______________________________SS#:____________________ 
 
Witness:___________________________________Date:___________________ 
 
 
 

 
RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 
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RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 

 

     

ESTIMATE OF ACM QUANTITIES 
 

PROJECT NAME:  Nanuet High School 

 
************************************************************************************************************************ 
EACH ABATEMENT CONTRACTOR SHALL READ AND ACKNOWLEDGE THE FOLLOWING 
NOTICE.  A SIGNED AND DATED COPY OF THIS ACKNOWLEDGMENT SHALL BE SUBMITTED 
WITH THE ABATEMENT CONTRACTOR'S BID FOR THIS PROJECT. FAILURE TO DO SO MAY, AT 
THE SOLE DISCRETION OF THE OWNER, RESULT IN THE BID BEING CONSIDERED 
NON-RESPONSIVE AND RESULT IN DISQUALIFICATION OF THE ABATEMENT CONTRACTOR'S 
BID ON THIS PROJECT. 

************************************************************************************************************************ 
*** NOTICE *** 

The linear and square footages listed within this specification are approximates.  Abatement 
Contractor is required to visit the work locations prior to bid submittal in order to take actual field 
measurements within each listed location.  The Abatement Contractor shall base their bid on 
actual quantities determined, by them, at the site walkthrough.  Estimates provided in these 
specifications are for informational purposes only and shall not be considered a basis for Change 
Orders on this project. 

************************************************************************************************************************ 
 
Acknowledgment: I have read and understand the above NOTICE regarding removal quantity estimates 
and understand that estimates provided in these specifications are for informational purposes only and 
shall not be considered a basis for Change Orders on this project.  The Abatement Contractor's signatory 
represents to the Owner that he/she has the authority of the entity he/she represents to sign this 
agreement on its behalf. 
 
Company Name: _______________________________ 
                                                 Type or Print 
 
BY: _________________________________    _____________________    ____________ 
                               Signature                                                Title                             Date 
 
Print Name: ___________________________ 
 

 
RETURN THIS EXECUTED FORM WITH COMPLETED BID SHEET 

 

 
 
 
 
 
 



 
NANUET UNION FREE SCHOOL DISTRICT 
NANUET BOND PROJECTS PHASE 3 
KSQ DESIGN PROJECT NO. 2211002.00 
 

               BID SET ISSUANCE 

JUNE 6, 2023 

    

ASBESTOS ABATEMENT 02 08 00 - 49 of 49 
 

ASSOCIATED ASBESTOS REMOVAL LOCATION DRAWINGS 
 
 

 Nanuet Union Free School District: Nanuet High School 
DRAWING #ASB-01 – 2nd Floor West Wing Abatement 
DRAWING #ASB-02 – Roof Abatement 
 
 

END OF SPECIFICATION 
SECTION 02080 
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QuES&T 
Quality Environmental Solutions & Technologies, Inc. 
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NYS MWBD MBE Cert # 49952-2006    NYSUCP DBE Certified    NJUCP DBE Certified    www.Qualityenv.com  

November 30, 2022 
 
NANUET UFSD 
103 Church Street 
Nanuet, NY 10954 
 
ATTN: Rudy Villanyi 
 
Via E-mail:  rvillanyi@nanuetsd.org   
 
Re: Nanuet High School & Nanuet Middle School  
 Pre-Construction Asbestos, Lead, PCB  
 QuES&T Project #22-4988 
 
Dear Mr. Villanyi,   
 
Attached is the Pre-Construction Inspection Report for Asbestos-containing Materials (ACM), Lead-
Based Paints (LBP), Polychlorinated Biphenyls (PCB identified throughout areas included within the 
above-referenced location(s) by Quality Environmental Solutions & Technologies, Inc. (QuES&T).  The 
inspection included visual assessment of the location in question, and representative sampling, as 
required, in compliance with the requirements of all applicable federal, state, and local regulations. 
 
The attached report summarizes the inspection protocol and inspection results for your review.  QuES&T 
believes this report accurately reflects the material condition existing in the functional spaces at the time 
of our inspection. 
 
Should you wish to discuss this matter further or require additional information concerning this submittal, 
please contact us at (845) 298-6031.  QuES&T appreciates the opportunity to assist Nanuet UFSD in the 
environmental services area. 
 
Sincerely,  
 

 
Nicholas Salerno 
Field & Technical Services 
NYS/AHERA Inspector/Project Monitor 
Cert. #AH 16-10991 
NYS Mold Assessor 
Cert# MA01571 
US EPA Certified Lead Inspector 
Cert# LBP-I-I210690-1 
Niton-Certified XRF Technician 
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EXECUTIVE SUMMARY 
 
Quality Environmental Solutions & Technologies, Inc. (QuES&T) was retained by Nanuet UFSD to 
conduct a Pre-Construction Survey for the presence of Asbestos-containing Materials (ACM), Lead-based 
Paints (LBP), Polychlorinated Biphenyls (PCB) in support of the Renovation Project located at Nanuet 
High School & Nanuet Middle School. 
 
The survey included a visual inspection/assessment for suspect hazardous material(s), as detailed above, 
which are likely to be affected by planned demolition/renovations/construction activities. Inspection and 
sampling were limited to areas/materials slated for demolition/renovation/construction, as detailed in 
drawings, dated September 30, 2022, by KSQ Design. 
 
The survey was conducted by QuES&T personnel on October 12th, 13th & November 10th, 2022. 
Asbestos, Lead & PCB inspections and/or sampling was conducted by NYSDOL Asbestos Inspector(s) 
Nicholas Salerno (AH# 16-10991), Todd McAfee (#AH 12-10881), and Jonathan Mages (Cert. #AH 18-
53364). The lead survey was conducted Niton-Certified XRF Technician(s) Nicholas Salerno & Todd 
McAfee utilizing X-Ray Fluorescence Technology (XRF). 
 
ASBESTOS 
Laboratory analysis and/or existing sampling data indicated the following materials as Asbestos-
containing Materials (greater than 1% asbestos) (Refer to Table I & Appendix A for details and 
locations) 
 
 Nanuet High School 

 Classroom 214 – Floor Tile & Mastic 
 Classroom 214 – Anti-Sweat Tar 
 Classroom 216 – Floor Tile & Mastic 
 Classroom 216 – Anti-Sweat Tar 
 Tech Lab Work Room 217 – Bottom Layer Floor Tile & Mastic 
 Classroom 218 – Floor Tile & Mastic 
 Tech Lab 219 – Bottom Layer Floor Tile & Mastic 
 Classroom 220 – Floor Tile & Mastic 
 Classroom 221 – Bottom Layer Floor Tile & Mastic 
 Classroom 222 – Floor Tile & Mastic 
 Classroom 223 – Floor Tile & Mastic 
 Classroom 224 – Floor Tile & Mastic 
 Classroom 225 – Floor Tile & Mastic 
 Exterior, Overhang Roofs, Field to Perimeter – Caulk  
 Exterior, Overhang Roofs, Termination Bar – Caulk  

Nanuet Middle School 
 Various First & Second Floor Rooms, Floor – Floor Tile Mastic 
 Various First & Second Floor Rooms, Bottom Layer, Floor – 9”x9” Floor Tile & Mastic 
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LEAD 
Based on review of the data generated by the Niton XLp-300A XRF Spectrum Analyzer, the following 
surfaces within the scope of work were identified as lead-based as defined by HUD/EPA (equal to or in 
excess of 1.0 milligram per square centimeter) (Refer to Table II & Appendix B for details): 
 
 Nanuet High School 

 Throughout Scope of Work, on Wall – Tack Board, Cork, White 
Nanuet Middle School 

 None Detected 
 
It should be noted that several components tested did in fact contain minimal lead-levels below the EPA 
threshold level of 1.0 mg/sq. cm for classification as Lead-Based Paint (LBP) and are considered lead-
containing coatings by the OSHA Regulation, “Lead Exposure in Construction” (29 CFR 1926.62).  
OSHA does not recognize a minimum limit for lead concentrations in paint for the purposes of 
disturbance. Monitoring of workers performing demolition/cleaning/disturbance of painted surfaces shall 
be completed to document personnel occupational exposure. Items containing any amount of lead 
concentration are considered lead-containing coatings per 29 CFR 1926.62, OSHA Lead Exposure in 
Construction. 
 
PCB 

 Materials are considered to be hazardous if they contain greater than fifty (50) parts per million 
(ppm) of PCBs based on a sum of all Arocolors. Laboratory analysis indicates that the following 
materials are hazardous based on PCB concentrations of greater than 50 ppm. 
 
None Detected 

 
1.0 INTRODUCTION: 
 
Quality Environmental Solutions & Technologies, Inc. (QuES&T) performed a Pre-Construction Survey 
for the presence of Asbestos-containing Materials (ACM), Lead-based Paint (LBP) and Polychlorinated 
Biphenyls (PCB) in conformance with the requirements of all applicable federal, state, and local 
regulations. The survey included a visual inspection/assessment, and representative sampling of suspect 
hazardous materials, as required, throughout accessible interior and exterior locations to be affected by 
future renovations of Nanuet High School & Nanuet Middle School. 
 
Certified QuES&T personnel, Nicholas Salerno, Todd McAfee & Jonathan Mages conducted field 
inspection(s) on October 12th, 13th & November 10th, 2022. The inspection scope was established based 
on review of work scope drawings provided by KSQ Design. Results and findings from previous surveys 
conducted by QuES&T were not utilized in this inspection. 
 
QuES&T established functional spaces based either on physical barriers (i.e. walls, doors, etc.) or 
homogeneity of material. Within each functional space identified, a visual inspection was performed 
using reasonable care and judgment, to identify and assess location, quantity, friability, and/or condition, 
as applicable, of all accessible installed building materials observed at the affected portion of the 
building/structure. 
 
Limited localized demolition of building surfaces was performed, as part of this survey, to access 
concealed surfaces.  No disassembly of installed equipment was conducted as part of this inspection.  
ACM, LBP and/or PCB’s, concealed within structural components and equipment interiors or that is 
accessible only through extensive mechanical or structural demolition may not have been identified as 
part of this survey.   
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Homogenous material types were established based on appearance, color and texture. The findings 
presented in this report are based upon reasonably available information and observed site conditions at 
the time the assessment was performed.  The findings and conclusions of this report are not meant to be 
indicative of future conditions at the site and does not warrant against conditions that were not evident 
from visual observations or historical information obtained from others. 
 
2.0 ASBESTOS SURVEY: 
 

2.1 INSPECTION SUMMARY 
 
QuES&T performed a Pre-Construction Survey, in conformance with Title 12 NYCRR Part 56-5.1, for 
Nanuet UFSD in support of the Renovation Projects at Nanuet High School & Nanuet Middle School.  
The survey included a visual inspection / assessment for Presumed Asbestos-containing Materials 
(PACM) and suspect miscellaneous Asbestos-containing Materials (ACM) throughout accessible interior 
and exterior locations to be affected by future renovations, as detailed above. Results and findings from 
previous inspections conducted by QuES&T were not utilized in this inspection. 
 
Limited localized demolition of building surfaces was performed, as part of this survey, to access 
concealed surfaces.  No disassembly of installed equipment was conducted as part of this inspection.  
ACM concealed within structural components and equipment interiors or that is accessible only through 
extensive mechanical or structural demolition may not have been identified as part of this survey.  When 
any construction activity, such as demolition, remodeling, renovation or repair work, reveals PACM or 
suspect miscellaneous ACM that has not been identified, as part of this survey, all construction activities 
shall cease in the affected area. 
 
The survey included both visual inspection of accessible spaces and representative sampling of suspect 
building materials for ACM.  Samples collected were analyzed by a laboratory approved under the New 
York State Department of Health Environmental Laboratory Approval Program (NYSDOH ELAP).  
Samples were analyzed in the laboratory by Polarized Light Microscopy (PLM), Polarized Light 
Microscopy-NOB (PLM-NOB) and/or Quantitative Transmission Electron Microscopy (QTEM), as 
required.  Sample collection and laboratory analysis were conducted in compliance with the requirements 
of Title 12 NYCRR Part 56-5.1, 29 CFR 1926.1101 and standard EPA & OSHA accepted methods.  
Samples consisting of multiple layers were separated and analyzed independently in the laboratory. 
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 2.2 SAMPLE COLLECTION & ANALYTIAL PROCEDURES 
 
Representative bulk sampling was performed on suspect building materials for laboratory analysis using 
PLM, PLM-NOB, and/or QTEM.  The following is a summary of installed building materials sampled: 

 
 Wall Materials – Glue Dab, Plaster, Concrete Block, Mortar, Cove Base Molding (Various), 

Adhesive, Sheetrock, Joint Compound. 
 
 Ceiling Materials – Ceiling Tile, Plaster, Concrete. 
 
 Flooring Materials – Floor Tile (Various), Floor Tile Mastic (Various), Leveler, Carpet 

Mastic, Adhesive, Concrete Slab. 
 

 Thermal System Insulation Materials (TSI) – Pipe Wrap. 
 

 Roofing Materials – Built-Up Roofing, Perlite, Isofoam, Tar Paper Vapor Barrier, Tar, 
Gypsum Deck, Asphalt Rolled Roof. 

 
 Miscellaneous Materials – Caulk, Anti-Sweat Tar. 

 
Certified QuES&T personnel (Appendix C), Mr. Nicholas Salerno (Cert. #AH 16-10991), Mr. Todd 
McAfee (Cert. #AH 12-10881) and Mr. Jonathan Mages (Cert. #AH 18-53364) performed visual 
assessments throughout interior and exterior construction areas.  A total of one-hundred seventy-four 
(174) samples/layers of installed and accessible suspect building materials were analyzed by a laboratory 
approved under the NYSDOH ELAP.  Forty (40) samples/layers were analyzed using Polarized Light 
Microscopy (PLM) for friable materials; seventy-four (74) samples/layers were analyzed using Polarized 
Light Microscopy (PLM-NOB) for non-friable organically bound materials; forty-four (44) 
samples/layers were analyzed by Confirmatory-QTEM following negative-determinations using PLM-
NOB protocols; and sixteen (16) samples/layers were analyzed using SM-V Vermiculite analysis 
following detection of vermiculite from PLM analysis. 
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 2.3 IDENTIFIED ASBESTOS-CONTAINING MATERIALS (ACM) 
 

 
TABLE I: IDENTIFIED ACM  

NANUET HIGH SCHOOL 
& 

NANUET MIDDLE SCHOOL 
(Refer to Appendix A for details) 

 
 
KEY:   ACM = Materials containing greater than 1% of asbestos; 

LF = Linear Feet;  SF = Square Feet;  PACM = Presumed Asbestos-containing Materials;  
Friable = ACM capable of being released into air, and which can be crumbled, pulverized, powdered, crushed or exposed 
by hand-pressure. 

 

Location Material 
Approximate 
Quantity 

Friable? Condition 

NANUET HIGH SCHOOL 
First Floor, Assistant Superintendent 
Office, Floor, Under Carpet 

Floor Tile & Mastic 300 SF No Good 

First Floor, Business Office, Floor, 
Under Carpet 

Floor Tile & Mastic 600 SF No Good 

First Floor, Office Suite, Floor, 
Under Carpet 

Floor Tile & Mastic 600 SF No Good 

First Floor, P.E. Office 8, Floor, 
Below Carpet 

Floor Tile & Mastic 900 SF No Good 

Tech Classroom 6, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 9, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 11, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 12, Floor Floor Tile & Mastic 900 SF No Good 

Classrooms 200-207, Floor, under 
Unit Ventilators 

Residual Floor Tile and Mastic 
80 SF (10 
SF/room) 

No Good 

Classroom 208, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 214, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 214, on Metal Sink Basin Anti-Sweat Tar 1 Unit No Good 

Classroom 216, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 216, on Metal Sink Basin Anti-Sweat Tar  1 Unit No Good 

Tech Lab Work Room 217, Below 
Carpet  

Floor Tile & Mastic 280 SF No Good 

Classroom 218, Floor Floor Tile & Mastic 900 SF No Good 
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Tech Lab 219, Below Carpet Floor Tile & Mastic 1,200 SF No Good 

Classroom 220, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 221, Floor, Below 12x12 
Floor Tile 

Floor Tile & Mastic 900 SF No Good 

Classroom 222, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 223, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 224, Floor Floor Tile & Mastic 900 SF No Good 

Classroom 225, Floor Floor Tile & Mastic 900 SF No Good 

Exterior, Overhang Roofs, 
Termination Bar, Metal to Brick 

Caulk 20 LF No Good 

Exterior, Overhang Roofs, Field to 
Perimeter, Metal to Metal 

Caulk 30 LF No Good 

NANUET MIDDLE SCHOOL 
First Floor, Multiple Classrooms 
Below 12”x12” Floor Tiles, on 
Concrete Slab 

Floor Tile Mastic3 6,500 SF No Good 

First Floor, Multiple Classrooms & 
Elevator, Floor, Bottom Layer, on 
Concrete Slab, 9”x9” 

Floor Tile & Mastic3 3,800 SF No Good 

Second Floor, Multiple Classrooms, 
Floor, Bottom Layer, on Concrete 
Slab, 9”x9” 

Floor Tile & Mastic3 13,600 SF No Good 

First Floor, Multiple Classrooms 
Below 12”x12” Floor Tiles, on 
Concrete Slab 

Floor Tile Mastic3 8,500 SF No Good 

PRESUMED ASBESTOS-CONTAINING MATERIALS (PACM)

Nanuet Middle School, Throughout PACM Electrical Components2 Indeterminate Indeterminate  Good  

Nanuet Middle School, Throughout, 
Air Handling Units 

PACM Vibration Dampener2 Indeterminate Indeterminate Good 

Nanuet High School, Principal’s 
Office, Floor 

PACM Floor Tile & Mastic4 300 SF No Good 

Nanuet High School, Throughout, 
Within Concealed Cavities/Wet 
Walls 

PACM Thermal Systems 
Insulation Indeterminate  Indeterminate  Good 

NOTES 
1. The Nanuet Middle School roof was not sampled by QuES&T personnel at the time of inspection. Therefore, all roofing 

materials are considered Asbestos-Containing until sampling can take place. 
2. Because the electric & HVAC systems in Nanuet Middle School was active at the time of inspection, Electrical 

Components & Materials associated with active Air Handling Units that are to be affected by in this renovation project were 
not sampled and are considered Asbestos-Containing until the electric/HVAC systems can be shut down and sampling of 
the components can safely take place. 

3. Accurate Room names were not provided on scope of work drawings. Because QuES&T personnel don’t have names for all 
rooms with ACM, quantities of these materials are listed as totals throughout each floor of the building within the scope of 
work. Specifications of ACM present within each room can be seen on drawings ASB-03 & ASB-04 (Appendix A). 

4. QuES&T could not gain access to the principal’s office at the time of inspection. Therefore, flooring within the space is 
presumed to be asbestos containing until it can be made accessible for sampling. 

5. QuES&T personnel did not conduct destructive sampling during this survey. Therefore, there is a possibility that concealed 
thermal systems insulation is present within wall cavities/wet walls.
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3.0 LEAD SURVEY: 
 

3.1 INSPECTION SUMMARY 
 
QuES&T conducted a Limited Pre-Construction Lead Survey, utilizing X-Ray Fluorescence Technology 
(XRF), throughout specific interior and exterior areas of Nanuet High School & Nanuet Middle School in 
support of the Nanuet UFSD Renovation Project.  The survey was limited to specific accessible, 
representative building components & immovable objects, potentially affected by scheduled 
renovation/construction activities.  
 
Niton-certified XRF Technician(s) Nicholas Salerno of QuES&T, collected a total of sixty-eight (68) 
samples (including calibrations) from October 12th to October 13th, 2022. Niton-certified XRF 
Technician(s) Todd McAfee of QuES&T, collected a total of thirteen (13) samples (including 
calibrations) on November 10th, 2022. 
 

3.2 IDENTIFIED LEAD-BASED PAINT(S) (LBP) 
 
Based on review of the data generated by the Niton XLp-300A XRF Spectrum Analyzer, the following 
surfaces tested were identified as lead-based as defined by HUD/EPA (equal to or in excess of 1.0 
milligram per square centimeter): 
 

 
TABLE II: IDENTIFIED LEAD-BASED PAINT 

NANUET HIGH SCHOOL 
& 

NANUET MIDDLE SCHOOL 
 (CONSTRUCTION AREAS) 

 

Location 
LBP 
Component 

Substrate Color LBP Condition Approximate Quantity 

NANUET HIGH SCHOOL 

Throughout Scope of Work Tack Board Cork White Fair 900 SF 

NANUET MIDDLE SCHOOL 

** NO LEAD-BASED PAINTS (LBP) DETECTED WITHIN SCOPE OF WORK ** 

NOTE: Locations and quantities of identified LBP is limited to areas potentially affected by future renovation activities. 
Surfaces/components with LBP’s may exist in other spaces not included in this scope of work. 

 
It should be noted that several components tested did in fact contain minimal lead-levels below the EPA 
threshold level of 1.0 mg/sq. cm for classification as Lead-Based Paint (LBP) and are considered lead-
containing coatings by the OSHA Regulation, “Lead Exposure in Construction” (29 CFR 1926.62).  
OSHA does not recognize a minimum limit for lead concentrations in paint for the purposes of 
disturbance. Monitoring of workers performing demolition/cleaning/disturbance of painted surfaces shall 
be completed to document personnel occupational exposure. Items containing any amount of lead 
concentration are considered lead-containing coatings per 29 CFR 1926.62, OSHA Lead Exposure in 
Construction.  
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4.0 POLYCHLORINATED BIPHENYL (PCB) SURVEY: 
 

4.1 INSPECTION SUMMARY 
 
QuES&T conducted a Limited Pre-Construction Survey for the presence of PCBs in support of the 
Nanuet UFSD Renovation Project located at Nanuet High School & Nanuet Middle School. Sampling 
was limited to representative, homogenous, exterior caulks potentially affected by renovations as detailed 
in work scope drawings.  
 
Mr. Jonathan Mages, Mr. Todd McAfee & Mr. Nicholas Salerno of QuES&T, collected a total of zero 
(0) bulk samples on October 12th, October 13th & November 10th, 2022, consisting of zero (0) interior 
caulk samples. Bulk samples were properly packaged and forwarded to York Analytical Laboratories, 
Inc., in Stratford, CT for analysis using method SW846-8082A.  Copies of the analytical results are 
contained within attached appendices for review.   
 

4.2 IDENTIFIED PCBS 
 
A summation of samples collected, and associated results are as follows: 
 

 
TABLE III: SUMMATION OF COLLECTED PCB CAULK SAMPLES 

NANUET HIGH SCHOOL 
& 

NANUET MIDDLE SCHOOL 
 (CONSTRUCTION AREAS) 

 

Sample # Location/Description 
Material 
Matrix 

Color Substrate 

Applicable 
Regulatory 
Standards 
(Most 
Stringent) 

Classification Result 
Upon Lab analysis 

** No Samples Taken ** 

 
5.0 RECOMMENDATIONS: 
 

5.1 ASBESTOS 
 

All construction personnel as well as individuals who have access to locations where asbestos containing 
materials (ACM) exists should be informed of its presence and the proper work practices in these areas. 
Conspicuous labeling of all ACM is suggested to ensure personnel is adequately informed. Personnel 
should be informed not to rest, lean or store material or equipment on or near these surfaces and not to 
cut, saw, drill, sand or disturb ACM. All removal, disturbance, and repair of ACM should be performed in 
compliance with Title 12 NYCRR Part 56 by persons properly trained to handle ACM. Facility custodial 
and maintenance personnel should receive training commensurate with their work activities; as defined in 
29 CFR 1910.1001.   
 
As specified in Title 12 NYCRR Part 56-5.1 (h) and (i), "If the building/structure asbestos survey finds 
that the portion of the building/structure to be demolished, renovated, remodeled, or have repair work 
contains ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos material, which is 
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impacted by the work, the owner or the owner’s agent shall conduct, or cause to have conducted, asbestos 
removal performed by a licensed asbestos abatement contractor in conformance with all standards set 
forth in this Part.  All ACM, PACM, suspect miscellaneous ACM assumed to be ACM, or asbestos 
material impacted by the demolition, renovation, remodeling or repair project shall be removed as per this 
Part, prior to access or disturbance by other uncertified trades or personnel.  No demolition, renovation, 
remodeling or repair work shall be commenced by any owner or the owner’s agent prior to the completion 
of the asbestos abatement in accordance with the notification requirements of this Part…All 
building/structure owners and asbestos abatement contractors on a demolition, renovation, remodeling, or 
repair project, which includes work covered by this part, shall inform all trades on the work site about 
PACM, ACM, asbestos material and suspect miscellaneous ACM…Bids may be advertised and contracts 
awarded for demolition, remodeling, renovation, or repair work, but no work on the current intermediate 
portion of the project shall commence on the demolition, renovation, remodeling or repair work by any 
owner or agent prior to completion of all necessary asbestos abatement work for the current intermediate 
portion of the entire project, in conformance with all standards set forth in this Part.” 
 
Prior to conducting demolition or construction work at the building, all ACM affected/impacted by such 
activities shall be removed utilizing a licensed asbestos abatement contractor and NYSDOL/EPA/NYC 
certified personnel prior to construction/demolition activities.  All work conducted should be in 
accordance with all legal requirements, including but not limited to U.S. Environmental Protection 
Agency (EPA) National Emissions Standards for Hazardous Air Pollutants (NESHAP) [40 CFR Part 61], 
New York State Industrial Code Rule 56 Asbestos Regulations (ICR 56) and Chapter 1 of Title 15 of the 
Rules of the City of New York Regulations, as applicable.  Advance notification of the asbestos project to 
the USEPA, NYSDOL, and NYCDEP may be required. 
 
All suspect building materials not sampled during this survey should be considered ACM until these 
materials are sampled and analyzed for ACM in the laboratory.  Concealed ACM: In addition to the 
ACMs identified at the site, there is a possibility that concealed ACM may exist at the subject facility. As 
such, if any concealed suspect ACM is encountered during future construction related activities, the work 
should immediately stop.   Prior to resuming the work, the suspect ACM should either be 1) Sampled by 
an appropriately certified asbestos professional and submitted to an Approved NYSDOH ELAP 
laboratory for asbestos analysis or 2) Presumed to be ACM (PACM) and removed by a licensed asbestos 
abatement contractor for disposal in accordance with all applicable regulations. 
 
 5.2 LEAD 
 
In addition to any identified Lead-based Paints (LBP), several components tested did in fact contain 
minimal lead-levels below the EPA threshold level of 1.0 mg/sq. cm for classification as LBP and are 
considered lead-containing coatings by the OSHA Regulation, “Lead Exposure in Construction” (29 CFR 
1926.62).  OSHA does not recognize a minimum limit for lead concentrations in paint for the purposes of 
disturbance. Monitoring of workers performing demolition/cleaning/disturbance of painted surfaces shall 
be completed to document personnel occupational exposure. Items containing any amount of lead 
concentration are considered lead-containing coatings per 29 CFR 1926.62, OSHA Lead Exposure in 
Construction. 
 
Activities involving the disturbance of LBP in homes, child-occupied facilities, and/or pre-schools built 
before 1978 must follow the requirements outlined by EPA regulations (40 CFR 745).  
 
In areas where demolition and/or renovations are to occur and lead is present, the demolition debris waste 
stream should be further analyzed during segregation for compliance with EPA regulations to ensure 
proper disposal. TCLP testing can be performed prior to waste segregation, but results may not be 
indicative of the actual waste streams produced during demolition. 
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 5.3 PCB CAULK 
 
Materials are considered to be hazardous if they contain greater than fifty (50) parts per million (ppm) 
PCBs based on the sum of all Aroclors. All materials containing greater than 50 ppm PCBs potentially 
impacted by proposed renovations should be abated in accordance with any applicable federal, state, 
and/or local codes, rules, and regulations. 
 
6.0 DISCLAIMERS 
 
The findings presented in this report are based upon reasonably available information and observed site 
conditions at the time the assessment was performed. Conditions may have changed since that time and 
the findings and conclusions of this report are not meant to be indicative of future conditions at the Site. 
This report does not warrant against conditions that were not evident from visual observations or 
historical information obtained, or conditions that could only be determined by physical sampling or other 
intrusive investigation techniques that are outside the proposed scope of work. 
 
It should be noted that the information contained within this report is based solely upon site observations 
and the results of laboratory analysis for samples collected by QuES&T.  These observations and results 
are time dependent, subject to changing site conditions and revisions to Federal, State and Local 
regulations.  QuES&T warrants that these findings have been promulgated after being prepared in 
general accordance with generally accepted practices in the abatement industries. QuES&T also 
recognizes that inspection laboratory data is not usually sufficient to make all abatement and management 
decisions.   

 
Due to the potential for concealed Asbestos-containing Materials (ACM) or other regulated materials, this 
report should not be construed to represent all ACM or regulated materials within the site(s).  All 
quantities of ACM or other regulated materials identified, and all dimensions listed within this report are 
approximate and should be verified On-site.  
 
This inspection report is not intended to be used as the sole basis for soliciting pricing for regulated 
materials abatement.  An abatement plan, specification, drawing and/or Variances should be developed to 
identify scope, timing, phasing and remediation means & methods for any asbestos project.  The Linear 
and/or Square Footages (LF / SF) listed within this Report are only approximates.  Abatement 
Contractor(s) are required to visit the building(s) in order to take actual field measurements within each 
listed location.  
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ABOVE: NANUET HIGH SCHOOL – TYPICAL ACM FLOOR TILE & MASTIC SYSTEM 
BELOW: NANUET HIGH SCHOOL – ACM BOTTOM LAYER FLOOR TILE & MASTIC 
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ABOVE: Nanuet Middle School – ACM Floor Tile Mastic – Below 12”x12” Floor Tile  
BELOW: Nanuet Middle School – PACM Vibration Dampener 
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EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received : 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method : NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos % Amosite 
Content % Chrysotile 

%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials %Cellulose 
Present %Other 

% Unidentified 

Non-Fibrous %Silicates 
Materials % Carbonates 
Present %Other 

% Unidentified 

4988-HS-03 

2870471 

2nd Floor, 
Classroom 224, 
Floor, Under Floor 
Tile, On Concrete 

Leveler 

Scanning Option 

Yes 
No 
No 
Brown/Black 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

15.0 
30.0 
ND 

55.0 

Client: 

4988-HS-04 

2870472 

2nd Floor, 
Classroom 222, 
Floor, Under Floor 
Tile, On Concrete 

Leveler 

Scanning Option 

Yes 
No 
No 
Brown/Black 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

20.0 
25.0 
ND 

55.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-17 

2870473 

2nd Floor, 
Classroom 221, 
Floor, On 9 x 9 FT, 
Blue 

12 x 12FT, Mastic 
and Leveler 
(Leveler Layer) 

Scanning Option 

Yes 
No 
No 
Gray/Brown 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

20.0 
25.0 
ND 

55.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Govermnent. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 

Page I of !O 

4988-HS-18 

2870474 

2nd Floor, 
Classroom 221 , 
Floor, On 9 x 9FT, 
Blue 

12 x 12FT, Mastic 
and Leveler 
(Leveler Layer) 

Scanning Option 

Yes 
No 
No 
Gray/Brown 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

20.0 
30.0 
ND 

50.0 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method: NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos 
Content 

% Amosite 
% Chrysotile 
%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials 
Present 

%Cellulose 
%Other 
% Unidentified 

Non-Fibrous % Silicates 
Materials 
Present 

% Carbonates 
%Other 
% Unidentified 

4988-HS-21 

2870475 

2nd Floor, 
Technology Lab 
219, Ceiling, On 
Metal Lath, 
Textured 
Plaster 
(Plaster Layer) 

Scanning Option 

No 
No 
Yes 
White 

Homogenized 

ND 
ND 
ND 
ND 

35.0 
ND 
ND 
ND 

10.0 
20.0 
ND 

35.0 

Client: 

4988-HS-21 

2 

2870475 

2nd Floor, 
Technology Lab 
219, Ceiling, On 
Metal Lath, 
Textured 
Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-22 

2870476 

2nd Floor, 
Technology Lab 
219, Ceiling, On 
Metal Lath, 
Textured 
Plaster 
(Plaster Layer) 

Scanning Option 

No 
No 
Yes 
White 

Homogenized 

ND 
ND 
ND 
ND 

30.0 
ND 
ND 
ND 

10.0 
20.0 
ND 

40.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-HS-22 

2 

2870476 

2nd Floor, 
Technology Lab 
219, Ceiling, On 
Metal Lath, 
Textured 
Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method: NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos 
Content 

% Amosite 
% Chrysotile 
%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials 
Present 

%Cellulose 
%Other 
% Unidentified 

Non-Fibrous % Silicates 
Materials 
Present 

% Carbonates 
%Other 
% Unidentified 

4988-HS-23 

2870477 

2nd Floor, 
Technology Lab 
219, Ceiling, On 
Metal Lath, 
Textured 
Plaster 
(Plaster Layer) 

Scanning Option 

No 
No 
Yes 
White 

Homogenized 

ND 
ND 
ND 
ND 

30.0 
ND 
ND 
ND 

10.0 
25 .0 
ND 

35.0 

Client: 

4988-HS-23 

2 

2870477 

2nd Floor, 
Technology Lab 
219, Ceiling, On 
Metal Lath, 
Textured 
Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-24 

2870478 

2nd Floor, 
Technology Lab 
WorkRoom 217, 
Ceiling, On Metal 
Lath, Textured 
Plaster 
(Plaster Layer) 

Scanning Option 

No 
No 
Yes 
White 

Homogenized 

ND 
ND 
ND 
ND 

30.0 
ND 
ND 
ND 

10.0 
20.0 
ND 

40.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-HS-24 

2 

2870478 

2nd Floor, 
Technology Lab 
Work Room 217, 
Ceiling, On Metal 
Lath, Textured 
Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 



~ ............................................. :. ~ :::;_ ............................................ ~ 
~~ ~"'2..Z"'"® 

EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method: NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos 
Content 

% Amosite 
% Chrysotile 
%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials 
Present 

%Cellulose 
%Other 
% Unidentified 

Non-Fibrous % Silicates 
Materials 
Present 

% Carbonates 
%Other 
% Unidentified 

4988-HS-25 

2870479 

2nd Floor, 
Technology Lab 
Work Room 217, 
Ceiling, On Metal 
Lath, Textured 
Plaster 
(Plaster Layer) 

Scanning Option 

No 
No 
Yes 
Gray/Brown 

Homogenized 

ND 
ND 
ND 
ND 

30.0 
ND 
ND 
ND 

10.0 
15.0 
ND 

45 .0 

Client: 

4988-HS-25 

2 

2870479 

2nd Floor, 
Technology Lab 
Work Room 217, 
Ceiling, On Metal 
Lath, Textured 
Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-26 

2870480 

2nd Floor, 
Classroom 221, 
Ceiling, On Metal 
Lath, Textured 

Plaster 
(Plaster Layer) 

Scanning Option 

No 
No 
Yes 
White 

Homogenized 

ND 
ND 
ND 
ND 

30.0 
ND 
ND 
ND 

10.0 
20.0 
ND 

40.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-HS-26 

2 

2870480 

2nd Floor, 
Classroom 221, 
Ceiling, On Metal 
Lath, Textured 

Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method: NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos 
Content 

% Amosite 
% Chrysotile 
%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials 
Present 

%Cellulose 
%Other 
% Unidentified 

Non-Fibrous % Silicates 
Materials 
Present 

% Carbonates 
%Other 
% Unidentified 

4988-HS-27 

2870481 

2nd Floor, 
Classroom 223, 
Ceiling, On Metal 
Lath, Textured 

Plaster 
(Plaster Layer) 

Scanning Option 

No 
No 
Yes 
White 

Homogenized 

ND 
ND 
ND 
ND 

30.0 
ND 
ND 
ND 

10.0 
15.0 
ND 

45 .0 

Client: 

4988-HS-27 

2 

2870481 

2nd Floor, 
Classroom 223, 
Ceiling, On Metal 
Lath, Textured 

Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-30 

2870482 

2nd Floor, 
Classroom 221, 
Wall, Behind Cove 
Base 

Plaster 
(Plaster Layer) 

Scanning Option 

Yes 
No 
No 
White/Brown 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

10.0 
45.0 
ND 

45.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-HS-30 

2 

2870482 

2nd Floor, 
Classroom 221, 
Wall, Behind Cove 
Base 

Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method: NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos 
Content 

% Amosite 
% Chrysotile 
%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials 
Present 

%Cellulose 
%Other 
% Unidentified 

Non-Fibrous % Silicates 
Materials 
Present 

% Carbonates 
%Other 
% Unidentified 

4988-HS-31 

2870483 

2nd Floor, 
Classroom 221, 
Wall, Behind Cove 
Base 

Plaster 
(Plaster Layer) 

Scanning Option 

No 
Yes 
No 
White 

None 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

10.0 
50.0 
ND 

40.0 

Client: 

4988-HS-31 

2 

2870483 

2nd Floor, 
Classroom 221, 
Wall, Behind Cove 
Base 

Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-32 

2870484 

2nd Floor, 
Classroom 220, 
Wall, Above 
Suspended Ceiling 

Plaster 
(Plaster Layer) 

Scanning Option 

No 
Yes 
No 
White 

None 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

10.0 
45.0 
ND 

45.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-HS-32 

2 

2870484 

2nd Floor, 
Classroom 220, 
Wall, Above 
Suspended Ceiling 

Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Purple 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method: NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos 
Content 

% Amosite 
% Chrysotile 
%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials 
Present 

%Cellulose 
%Other 
% Unidentified 

Non-Fibrous % Silicates 
Materials 
Present 

% Carbonates 
%Other 
% Unidentified 

4988-HS-33 

2870485 

2nd Floor, 
Classroom 214, Wall 

Plaster 
(Plaster Layer) 

Scanning Option 

Yes 
No 
No 
White/Gray 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

15.0 
40.0 
ND 

45 .0 

Client: 

4988-HS-33 

2 

2870485 

2nd Floor, 
Classroom 214, Wall 

Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-34 

2870486 

2nd Floor, 
Classroom 216, Wall 

Plaster 
(Plaster Layer) 

Scanning Option 

Yes 
No 
No 
White/Gray 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

10.0 
45.0 
ND 

45.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-HS-34 

2 

2870486 

2nd Floor, 
Classroom 216, Wall 

Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method: NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos 
Content 

% Amosite 
% Chrysotile 
%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials 
Present 

%Cellulose 
%Other 
% Unidentified 

Non-Fibrous % Silicates 
Materials 
Present 

% Carbonates 
%Other 
% Unidentified 

4988-HS-35 

2870487 

2nd Floor, 
Classroom 218, Wall 

Plaster 
(Plaster Layer) 

Scanning Option 

Yes 
No 
No 
White/Gray 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

10.0 
45 .0 
ND 

45 .0 

Client: 

4988-HS-35 

2 

2870487 

2nd Floor, 
Classroom 218, Wall 

Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-36 

2870488 

2nd Floor, 
Classroom 214, Wall 

Plaster 
(Plaster Layer) 

Scanning Option 

Yes 
No 
No 
White/Gray 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

15.0 
40.0 
ND 

45.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-HS-36 

2 

2870488 

2nd Floor, 
Classroom 214, Wall 

Plaster 
(Scratch Layer) 
* Vermiculite 
Observed, Analysis 
Terminated 
Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method : NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos % Amosite 
Content % Chrysotile 

%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials %Cellulose 
Present %Other 

% Unidentified 

Non-Fibrous %Silicates 
Materials % Carbonates 
Present %Other 

% Unidentified 

4988-HS-41 

2870489 

Roof, Field Cut, 
Second Layer, On 
Isofoam 

Perlite 

Scanning Option 

Yes 
No 
Yes 
Brown/Black 

Homogenized 

ND 
ND 
ND 
ND 

ND 
30.0 
ND 
ND 

5.0 
ND 

20.0 Perlite 

45 .0 

Client: 

4988-HS-42 

2870490 

Roof, Perimeter 
Cut, Fourth Layer 

Perlite 

Scanning Option 

Yes 
No 
Yes 
Brown/Black 

Homogenized 

ND 
ND 
ND 
ND 

ND 
35.0 
ND 
ND 

5.0 
ND 
15.0 Perlite 

45.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-47 

2870491 

Roof, Field Cut, 
Fifth Layer 

GysumDeck 
* Vermiculite 
Observed, Analysis 
Terminated 

Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-HS-48 

2870492 

Roof, Perimeter Cut 

GysumDeck 
* Vermiculite 
Observed, Analysis 
Terminated 

Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA Vermiculite 

NA 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208540 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/24/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method : NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos % Amosite 
Content % Chrysotile 

%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials %Cellulose 
Present %Other 

% Unidentified 

Non-Fibrous %Silicates 
Materials % Carbonates 
Present %Other 

% Unidentified 

4988-HS-59 

2870493 

Roof, Overhang 
Roof, Bottom 

Concrete 

Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

25 .0 
35.0 
ND 

40.0 

Client: 

4988-HS-60 

2870494 

Roof, Overhang 
Roof, Bottom 

Concrete 

Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

20.0 
35.0 
ND 

45.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: % Asb 

No. of Samples 24 
Received: 

No. of Samples 22 
Analyzed: 

Client Project 
Number/Name: 

RE: CPN 22-4988 - Nanuet UFSD - Nanuet High School- 103 
Church Street- Nanuet, NY 

Lab lD Numbers: 2870471-2870472;28704 73-2870474;28704 75-2870481 ;2870482-
2870488 ;2870489-2870490;2870491-2870492 ;2870493-2870494 

Collected By: N. Salerno/J. Mages 

Received By: Damien Warner :; =-=::.~~ 

Logged In By: Marita Prado ~==-:!3?5 ":Dr=:& 

Prepped By: Marita Prado -===fl;;'l 

Analyzed By : George Htay ~~ 

Re-Analyzed By: 

Checked By: Damien Warner ;-=-:;:?~~ 

£ -Transmitted By: Damien Warner ~ :::=::>~~ 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASlnc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Turn-Around: 

Shipped Via: 

State of Origin: 

2208540 

5 Day 

NY DB004 

NY 

Sample Disposition: Standard x 

Return 

10112-13/2022 

10/1 4/2022 Time: 1857 

10/2112022 

10/24/2022 

10/24/2022 Time: 1420 

10/27/2022 

10/27/2022 Time: 1537 

Fax 914-592-8956 



~ ................................................ :. ~ .-... .............................................. ~ 
~~ ~'!o...Z""® 

EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10/14/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-01 

2870392 

2nd Floor, Classrm 
224, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Light Brown 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Gray 

ND 
3.6 
ND 

3.6 

25.1 

30.4 

40.9 

Client 

4988-HS-01 

2 

2870392 

2nd Floor, Classrm 
224, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Light Brown 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOBPlm 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

59.5 

10.6 

29.9 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-02 

2870393 

2nd Floor, Classrm 
224, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Light Brown 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBPlm 

No 
Yes 
No 
Gray 

ND 
3.4 
ND 

3.4 

25.7 

27.5 

43.4 

Page 1 of13 

4988-HS-02 

2 

2870393 

2nd Floor, Classrm 
224, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Light Brown 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOBPlm 

No 
Yes 
No 
Black 

ND 
<0.3 

ND 

<0.3 Inconclusive 

62.3 

11.3 

26.4 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vennont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-05 

2870394 

2nd Floor, Classrm 
224, Ceiling, 2' x 4', 
Suspended, Dot 
Canyon 

Ceiling Tile 

NOBP!m 

Yes 
No 
Yes 
Gray/Brown/White 

ND 
ND 
ND 

ND Inconclusive 

26.8 

55.9 

17.3 

Client 

4988-HS-06 

2870395 

2nd Floor, Classrm 
222, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Dark Brown 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBPlm 

No 
Yes 
No 
Gray 

ND 
3.0 

ND 

3.0 

27.7 

30.6 

38.7 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-06 

2 

2870395 

2nd Floor, Classrm 
222, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Dark Brown 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOBPlm 

No 
Yes 
No 
Black 

ND 
< 0.2 

ND 

< 0.2 Inconclusive 

74.9 

10.0 

15.1 

Page 2 of13 

4988-HS-07 

2870396 

2nd Floor, Classrm 
222, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Dark Brown 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBPlm 

No 
Yes 
No 
Gray 

ND 
3.5 
ND 

3.5 

28.8 

32.4 

35.3 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vennont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-07 

2 

2870396 

2nd Floor, Classrm 
222, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Dark Brown 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

64.9 

11.9 

23.2 

Client 

4988-HS-08 

2870397 

2nd Floor, Classrm 
225, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Tan/Green 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBPlm 

No 
Yes 
No 
Tan/Green 

ND 
2.6 
ND 

2.6 

25.3 

36.3 

35.8 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-08 

2 

2870397 

2nd Floor, Classrm 
225, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Tan/Green 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOBPlm 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

49.4 

16.5 

34.1 

Page 3 of13 

4988-HS-09 

2870398 

2nd Floor, Classrm 
225, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Tan/Green 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBPlm 

No 
Yes 
No 
Green 

ND 
1.8 

ND 

1.8 

29.2 

32.4 

36.6 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vennont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 

NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 4988-HS-09 

Layer Number 2 

Lab ID Number 2870398 

Sample Location 2nd Floor, Classrm 
225, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Tan/Green 

Sample Description Floor Tile and 
Mastic 
(Mastic Layer) 

Analytical Method NOBP!m 

Appearance Layered No 
Homogenous Yes 
Fibrous No 
Color Black 

Asbestos % Amosite ND 
Content % Chrysotile < 0.2 

%Other ND 

% Total Asbestos < 0.2 Inconclusive 

Other %Organic 61.9 
Materials 
Present % Carbonates 13.6 

% Other Inorganic 24.5 

Client 

4988-HS-10 

2870399 

2nd Floor, Classrm 
223, Floor, On 
Concrete and 
Leveler, 9" x 9", Red 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Red 

ND 
3.0 

ND 

3.0 

31.0 

35.5 

30.5 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-10 

2 

2870399 

2nd Floor, Classrm 
223, Floor, On 
Concrete and 
Leveler, 9" x 9", Red 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
< 0.1 

ND 

< 0.1 Inconclusive 

77.4 

10.8 

11.8 

Page 4 of13 

4988-HS-11 

2870400 

2nd Floor, Classrm 
223, Floor, On 
Concrete and 
Leveler, 9" x 9", Red 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Red 

ND 
1.5 

ND 

1.5 

29.3 

37.9 

31.3 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 4988-HS-11 

Layer Number 2 

Lab ID Number 2870400 

Sample Location 2nd Floor, Classrm 
223, Floor, On 
Concrete and 
Leveler, 9" x 9", Red 

Sample Description Floor Tile and 
Mastic 
(Mastic Layer) 

Analytical Method NOBP!m 

Appearance Layered No 
Homogenous Yes 
Fibrous No 
Color Black 

Asbestos % Amosite ND 
Content % Chrysotile 0.2 

%Other ND 

% Total Asbestos 0.2 Inconclusive 

Other %Organic 77.8 
Materials 
Present % Carbonates 10.7 

% Other Inorganic 11.3 

Client 

4988-HS-12 

2870401 

2nd Floor, Classrm 
214,Suspended 
Ceiling, 2' x 4', Dot 
Canyon Ceiling Tile 

Ceiling Tile 

NOBP!m 

Yes 
No 
Yes 
Gray/White 

ND 
ND 
ND 

ND Inconclusive 

28.2 

52.7 

19.1 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-13 

2870402 

2nd Floor, Classrm 
214, Wall, On 
Plaster, Exposed, 
Black 

Glue Dab 

NOBP!m 

No 
Yes 
No 
Black 

ND 
<0.4 

ND 

<0.4 Inconclusive 

49.4 

9.1 

41.5 

Page 5 of13 

4988-HS-14 

2870403 

2nd Floor, Classrm 
214, Wall, On 
Plaster, Exposed, 
Black 

Glue Dab 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

49.4 

6.1 

44.5 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-15 

2870404 

2nd Floor, Classrm 
216, On Metal Sink 
Basin, Black 

Anti-Sweat Tar 

NOBP!m 

No 
Yes 
No 
Black 

ND 
0.2 
ND 

0.2 Inconclusive 

20.9 

71.1 

7.8 

Client 

4988-HS-16 

2870405 

2nd Floor, Classrm 
214, On Metal Sink 
Basin, Black 

Anti-Sweat Tar 

NOBP!m 

No 
Yes 
No 
Black 

ND 
0.4 

ND 

0.4 Inconclusive 

21.1 

64.0 

14.5 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-17 

2870406 

2nd Floor, Classrm 
221, Floor, On 9 x 9 
FT, Blue 

12 x 12FT, Mastic 
and Leveler 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND Inconclusive 

22.0 

67.7 

10.3 

Page 6 of13 

4988-HS-17 

2 

2870406 

2nd Floor, Classrm 
221, Floor, On 9 x 9 
FT, Blue 

12 x 12FT, Mastic 
and Leveler 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND Inconclusive 

78.1 

9.1 

12.8 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-18 

2870407 

2nd Floor, Classrm 
221, Floor, On 9 x 9 
FT, Blue 

12 x 12FT, Mastic 
and Leveler 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND Inconclusive 

20.5 

57.6 

21.9 

Client 

4988-HS-18 

2 

2870407 

2nd Floor, Classrm 
221, Floor, On 9 x 9 
FT, Blue 

12 x 12FT, Mastic 
and Leveler 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND Inconclusive 

80.2 

9.9 

9.9 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-19 

2870408 

2nd Floor, Classrm 
221, Wall, On 
Plaster, Blue, 4" 

Cove Base and 
Adhesive 
(Molding Layer) 

NOBP!m 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND Inconclusive 

57.8 

40.3 

1.9 
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4988-HS-19 

2 

2870408 

2nd Floor, Classrm 
221, Wall, On 
Plaster, Blue, 4" 

Cove Base and 
Adhesive 
(Adhesive Layer) 

NOBP!m 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND Inconclusive 

48.9 

4.3 

46.8 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-20 

2870409 

2nd Floor, Classrm 
221, Wall, On 
Plaster, Blue, 4" 

Cove Base and 
Adhesive 
(Molding Layer) 

NOBP!m 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND Inconclusive 

59.3 

38.7 

2.0 

Client 

4988-HS-20 

2 

2870409 

2nd Floor, Classrm 
221, Wall, On 
Plaster, Blue, 4" 

Cove Base and 
Adhesive 
(Adhesive Layer) 

NOBP!m 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND Inconclusive 

51.1 

16.1 

32.8 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-28 

2870410 

2nd Floor, 
Technology Lab 
219, Floor, On 9" x 
9" Tile, Below 
Carpet, Yell ow 
Carpet Mastic 

NOBP!m 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND Inconclusive 

63.7 

5.0 

31.3 

Page 8 of13 

4988-HS-29 

2870411 

2nd Floor, 
Technology Lab 
219, Floor, On 9" x 
9" Tile, Below 
Carpet, Yell ow 
Carpet Mastic 

NOBP!m 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND Inconclusive 

62.1 

10.2 

27.7 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-37 

2870412 

2nd Floor, 
Classroom 214, 
Wall, On Plaster, 
4", Black 

Cove Base Molding 
and Adhesive 
(Molding Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

57.0 

9.1 

33.9 

Client 

4988-HS-37 

2 

2870412 

2nd Floor, 
Classroom 214, 
Wall, On Plaster, 
4", Black 

Cove Base Molding 
and Adhesive 
(Adhesive Layer) 

NOBP!m 

No 
Yes 
No 
Brown 

ND 
<0.4 

ND 

<0.4 Inconclusive 

52.6 

8.0 

39.4 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-38 

2870413 

2nd Floor, 
Classroom 220, 
Wall, On Plaster, 
4", Black 

Cove Base Molding 
and Adhesive 
(Molding Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

48.5 

22.1 

29.4 

Page 9 of13 

4988-HS-38 

2 

2870413 

2nd Floor, 
Classroom 220, 
Wall, On Plaster, 
4", Black 

Cove Base Molding 
and Adhesive 
(Adhesive Layer) 

NOBP!m 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND Inconclusive 

33.2 

22.3 

44.5 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-39 

2870414 

Roof, Field Cut, 
Top, On Perlite 

Built Up Roofing 

NOBP!m 

Yes 
No 
Yes 
Black 

ND 
ND 
ND 

ND 

88.3 

11.2 

0.5 

Client 

4988-HS-40 

2870415 

Roof, Perimeter 
Cut, Second Layer 

Built Up Roofing 

NOBP!m 

Yes 
No 
Yes 
Black 

ND 
ND 
ND 

ND Inconclusive 

92.2 

6.3 

1.5 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-43 

2870416 

Roof, Field Cut, 
Third Layer, On Tar 
Paper Vapor Barrier 

Isofoam 

NOBP!m 

No 
Yes 
No 
Yellow 

ND 
ND 
ND 

ND 

99.9 

ND 

0.1 

Page 10 of 13 

4988-HS-44 

2870417 

Roof, Perimeter, 
Fifth Layer 

Isofoam 

NOBP!m 

No 
Yes 
No 
Yellow 

ND 
ND 
ND 

ND 

99.3 

0.5 

0.2 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-45 

2870418 

Roof, Field Cut, 
Fourth Layer, On 
Gypsum Deck 

Tar Paper Vapor 
Barrier 

NOBP!m 

No 
Yes 
Yes 
Black 

ND 
ND 
ND 

ND Inconclusive 

60.6 

9.2 

30.2 

Client 

4988-HS-46 

2870419 

Roof, Perimeter 
Cut, Third Layer 

Tar Paper Vapor 
Barrier 

NOBP!m 

No 
Yes 
Yes 
Black 

ND 
< 0.1 

ND 

< 0.1 Inconclusive 

84.4 

8.7 

6.9 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-49 

2870420 

Roof, Perimeter 
Cut, Top 

Asphalt Rolled Roof 

NOBP!m 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND Inconclusive 

65.4 

25.7 

8.9 

Page 11 of 13 

4988-HS-50 

2870421 

Roof, Perimeter 
Cut, Top 

Asphalt Rolled Roof 

NOBP!m 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND Inconclusive 

46.6 

32.6 

20.8 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-51 

2870422 

Roof, Perimeter 
Cut, Bottom, On 
Gypsum Deck 

Tar 

NOBP!m 

Yes 
No 
Yes 
Black 

ND 
ND 
ND 

ND Inconclusive 

88.0 

3.9 

8.1 

Client 

4988-HS-52 

2870423 

Roof, Perimeter 
Cut, Bottom, On 
Gypsum Deck 

Tar 

NOBP!m 

No 
No 
Yes 
Black 

ND 
ND 
ND 

ND Inconclusive 

84.1 

9.3 

6.6 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-53 

2870424 

Roof, Pitch Pocket 

Tar 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

99.2 

0.7 

0.1 

Page 12 of 13 

4988-HS-54 

2870425 

Roof, Pitch Pocket 

Tar 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

99.1 

0.8 

0.1 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208541 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/25/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 

NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 4988-HS-55 

Layer Number 

Lab ID Number 2870426 

Sample Location Roof, Overhang 
Roof, Field to 
Perimeter, Metal to 
Metal 

Sample Description Caulk 

Analytical Method NOBP!m 

Appearance Layered Yes 
Homogenous No 
Fibrous No 
Color Gray/White 

Asbestos % Amosite ND 
Content % Chrysotile 1.4 

%Other ND 

% Total Asbestos 1.4 

Other %Organic 28.9 
Materials 
Present % Carbonates 53.1 

% Other Inorganic 16.6 

Client 

4988-HS-56 

2870427 

Roof, Overhang 
Roof, Field to 
Perimeter, Metal to 
Metal 

Caulk 

NOBP!m 

Yes 
No 
No 
Gray/White 

ND 
1.1 

ND 

1.1 

11.6 

66.6 

20.7 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-57 

2870428 

Roof, Overhang 
Roof, Termination 
Bar, Metal to Brick, 
Gray 

Caulk 

NOBP!m 

No 
Yes 
No 
Gray 

ND 
1.3 

ND 

1.3 

22.0 

58.1 

18.6 

Page 13 of 13 

4988-HS-58 

2870429 

Roof, Overhang 
Roof, Termination 
Bar, Metal to Brick, 
Gray 

Caulk 

NOBP!m 

No 
Yes 
No 
Gray 

ND 
1.1 

ND 

1.1 

26.3 

52.5 

20.1 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 



Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: Grav Plm 

No. ofSamples 38 
Received: 

No. of Samples 38 
Analyzed: 

Client Project 
Number/Name: 

RE: CPN 22-4988 - Nanuet UFSD - Nanuet High School- 103 
Church Street- Nanuet, NY 

Lab lD Numbers: 2870392-2870393;2870394-2870409;2870410-2870411;2870412-
2870415;2870416-2870419;2870420-2870429 

Collected By: N. Salerno/J. Mages 

Received By: Damien Warner :; =-=::.~~ 

Logged In By: Meghan A. Warner ~J'-""~~~ 

Prepped By: Marita Prado -===fl;;'l 

Analyzed By : George Htay ~~ 

Re-Analyzed By: 

Checked By: Damien Warner ;-=-:;:?~~ 

£ -Transmitted By: Damien Warner ~ :::=::>~~ 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASlnc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Turn-Around: 

Shipped Via: 

State of Origin: 

2208541 

5 Day 

NY DB004 

NY 

Sample Disposition: Standard x 

Return 

10112-13/2022 

10/1 4/2022 Time: 1857 

10/20/2022 

10/25/2022 

10/25/2022 Time: 11 25 

10/27/2022 

10/27/2022 Time: 1537 

Fax 914-592-8956 
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EAS Batch No. 2208542 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD - Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/27/2022 

Analyzed By : Ernest Sanchez 
Signature : ~ ...... --:::::-- ...,;:?___ ~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 4988-HS-01 

Layer Number 2 

Lab ID Number 2870392 

Sample Location 2nd Floor, Classrm 
224, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Light Brown 

Sample Description Floor Tile and 
Mastic 
(Mastic Layer) 

Analytical Method NOB Tern 

Appearance Layered No 
Homogenous Yes 
Fibrous No 
Color Black 

Asbestos % Amosite ND 
Content % Chrysotile 7.5 

%Other ND 

%Total Asbestos 7.5 

Other %Organic 59.5 
Materials 
Present % Carbonates 10.6 

% Other Inorganic 22.4 

Client 

4988-HS-02 

2 

2870393 

2nd Floor, Classrm 
224, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Light Brown 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
6.6 
ND 

6.6 

62.3 

11.3 

19.8 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-05 

2870394 

2nd Floor, Classrm 
224, Ceiling, 2' x 4', 
Suspended, Dot 
Canyon 

Ceiling Tile 

NOB Tern 

Yes 
No 
Yes 
Gray/Brown/White 

ND 
ND 
ND 

ND 

26.8 

55.9 

17.3 

Page I of9 

4988-HS-06 

2 

2870395 

2nd Floor, Classrm 
222, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Dark Brown 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
1.5 

ND 

1.5 

74.9 

10.0 

13.6 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208542 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/27/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 4988-HS-07 

Layer Number 2 

Lab ID Number 2870396 

Sample Location 2nd Floor, Classrm 
222, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Dark Brown 

Sample Description Floor Tile and 
Mastic 
(Mastic Layer) 

Analytical Method NOB Tern 

Appearance Layered No 
Homogenous Yes 
Fibrous No 
Color Black 

Asbestos % Amosite ND 
Content % Chrysotile 3.5 

% Other ND 

%Total Asbestos 3.5 

Other % Organic 64.9 
Materials 
Present % Carbonates 11.9 

% Other Inorganic 19.7 

Client 

4988-HS-08 

2 

2870397 

2nd Floor, Classrm 
225, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Tan/Green 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
2.4 
ND 

2.4 

49.4 

16.5 

31.7 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-09 

2 

2870398 

2nd Floor, Classrm 
225, Floor, On 
Concrete and 
Leveler, 9" x 9", 
Tan/Green 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
2.4 
ND 

2.4 

61.9 

13.6 

22.1 

Page 2 of9 

4988-HS-10 

2 

2870399 

2nd Floor, Classrm 
223, Floor, On 
Concrete and 
Leveler, 9" x 9", Red 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
2.4 
ND 

2.4 

77.4 

10.8 

9.4 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Mu st Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208542 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/27/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

% Other 

%Total Asbestos 

Other % Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-11 

2 

2870400 

2nd Floor, Classrm 
223, Floor, On 
Concrete and 
Leveler, 9" x 9", Red 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
1.7 

ND 

1.7 

77.8 

10.7 

9.8 

Client 

4988-HS-12 

2870401 

2nd Floor, Classrm 
214, Suspended 
Ceiling, 2' x 4', Dot 
Canyon Ceiling Tile 

Ceiling Tile 

NOB Tern 

Yes 
No 
Yes 
Gray/White 

ND 
ND 
ND 

ND 

28.2 

52.7 

19.1 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-13 

2870402 

2nd Floor, Classrm 
214, Wall, On 
Plaster, Exposed, 
Black 

Glue Dab 

NOB Tern 

No 
Yes 
No 
Black 

ND 
< 0.4 

ND 

< 0.4 

49.4 

9.1 

41.5 

Page 3 of9 

4988-HS-14 

2870403 

2nd Floor, Classrm 
214, Wall, On 
Plaster, Exposed, 
Black 

Glue Dab 

NOB Tern 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

49.4 

6. 1 

44.5 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Mu st Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208542 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/27/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

%Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-15 

2870404 

2nd Floor, Classrm 
216, On Metal Sink 
Basin, Black 

Anti-Sweat Tar 

NOB Tern 

No 
Yes 
No 
Black 

ND 
1.6 

ND 

1.6 

20.9 

71.1 

6.4 

Client 

4988-HS-16 

2870405 

2nd Floor, Classrm 
214, On Metal Sink 
Basin, Black 

Anti-Sweat Tar 

NOB Tern 

No 
Yes 
No 
Black 

ND 
3.0 
ND 

3.0 

21.1 

64.0 

11.9 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-1 7 

2870406 

2nd Floor, Classrm 
22 1, Floor, On 9 x 9 
FT, Blue 

12 x 12FT, Mastic 
and Leveler 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND 

22.0 

67.7 

10.3 

Page 4 of9 

4988-HS-1 7 

2 

2870406 

2nd Floor, Classrm 
221, Floor, On 9 x 9 
FT, Blue 

12 x 12FT, Mastic 
and Leveler 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Tan 

ND 
1.9 

ND 

1.9 

78. 1 

9. 1 

10.9 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208542 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/27/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

% Other 

%Total Asbestos 

Other % Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-1 8 

2870407 

2nd Floor, Classrm 
221, Floor, On 9 x 9 
FT, Blue 

12 x 12FT, Mastic 
and Leveler 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND 

20.5 

57.6 

21.9 

Client 

4988-HS-18 

2 

2870407 

2nd Floor, Classrm 
221, Floor, On 9 x 9 
FT, Blue 

12 x 12FT, Mastic 
and Leveler 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Tan 

ND 
1.5 

ND 

1.5 

80.2 

9.9 

8.4 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-19 

2870408 

2nd Floor, Classrm 
22 1, Wall, On 
Plaster, Blue, 4" 

Cove Base and 
Adhesive 
(Molding Layer) 

NOB Tern 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND 

57.8 

40.3 

1.9 

Page 5 of9 

4988-HS-1 9 

2 

2870408 

2nd Floor, Classrm 
221 , Wall, On 
Plaster, Blue, 4" 

Cove Base and 
Adhesive 
(Adhesive Layer) 

NOB Tern 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND 

48.9 

4.3 

46.8 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Mu st Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208542 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/27/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

%Total Asbestos 

Other % Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-20 

2870409 

2nd Floor, Classrm 
221, Wall, On 
Plaster, Blue, 4" 

Cove Base and 
Adhesive 
(Molding Layer) 

NOB Tern 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND 

59.3 

38.7 

2.0 

Client 

4988-HS-20 

2 

2870409 

2nd Floor, Classrm 
221, Wall, On 
Plaster, Blue, 4" 

Cove Base and 
Adhesive 
(Adhesive Layer) 

NOB Tern 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND 

51.1 

16.1 

32.8 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-28 

2870410 

2nd Floor, 
Technology Lab 
219, Floor, On 9" x 
9" Tile, Below 
Carpet, Yell ow 
Carpet Mastic 

NOB Tern 

No 
Yes 
No 
Tan 

ND 
< 0.3 

ND 

< 0.3 

63.7 

5.0 

31.3 

Page 6 of9 

4988-HS-29 

2870411 

2nd Floor, 
Technology Lab 
219, Floor, On 9" x 
9" Tile, Below 
Carpet, Yell ow 
Carpet Mastic 

NOB Tern 

No 
Yes 
No 
Tan 

ND 
< 0.3 

ND 

< 0.3 

62. 1 

10.2 

27.7 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208542 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/27/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

%Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-37 

2870412 

2nd Floor, 
Classroom 21 4, 
Wall, On Plaster, 
4", Black 

Cove Base Molding 
and Adhesive 
(Molding Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

57.0 

9.1 

33.9 

Client 

4988-HS-37 

2 

2870412 

2nd Floor, 
Classroom 214, 
Wall, On Plaster, 
4", Black 

Cove Base Molding 
and Adhesive 
(Adhesive Layer) 

NOB Tern 

No 
Yes 
No 
Brown 

ND 
0.8 
ND 

0.8 

52.6 

8.0 

38.6 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-38 

2870413 

2nd Floor, 
Classroom 220, 
Wall, On Plaster, 
4", Black 

Cove Base Molding 
and Adhesive 
(Molding Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

48.5 

22.1 

29.4 

Page 7 of9 

4988-HS-38 

2 

2870413 

2nd Floor, 
Classroom 220, 
Wall, On Plaster, 
4", Black 

Cove Base Molding 
and Adhesive 
(Adhesive Layer) 

NOB Tern 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND 

33.2 

22.3 

44.5 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208542 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/27/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

% Other 

%Total Asbestos 

Other % Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-40 

2870415 

Roof, Perimeter 
Cut, Second Layer 

Built Up Roofing 

NOB Tern 

Yes 
No 
Yes 
Black 

ND 
ND 
ND 

ND 

92.2 

6.3 

1.5 

Client 

4988-HS-45 

2870418 

Roof, Field Cut, 
Fourth Layer, On 
Gypsum Deck 

Tar Paper Vapor 
Barrier 

NOB Tern 

No 
Yes 
Yes 
Black 

ND 
ND 
ND 

ND 

60.6 

9.2 

30.2 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-46 

2870419 

Roof, Perimeter 
Cut, Third Layer 

Tar Paper Vapor 
Barrier 

NOB Tern 

No 
Yes 
Yes 
Black 

ND 
< 0.1 

ND 

< 0.1 

84.4 

8.7 

6.9 

Page 8 of9 

4988-HS-49 

2870420 

Roof, Perimeter 
Cut, Top 

Asphalt Rolled Roof 

NOB Tern 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND 

65.4 

25.7 

8.9 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Mu st Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208542 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/27/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 4988-HS-50 

Layer Number 

Lab ID Number 2870421 

Sample Location Roof, Perimeter 
Cut, Top 

Sample Description Asphalt Rolled Roof 

Analytical Method NOB Tern 

Appearance Layered Yes 
Homogenous No 
Fibrous Yes 
Color Black/Gray 

Asbestos % Amosite ND 
Content % Chrysotile ND 

% Other ND 

%Total Asbestos ND 

Other % Organic 46.6 
Materials 
Present % Carbonates 32.6 

% Other Inorganic 20.8 

Client 

4988-HS-51 

2870422 

Roof, Perimeter 
Cut, Bottom, On 
Gypsum Deck 

Tar 

NOB Tern 

Yes 
No 
Yes 
Black 

ND 
ND 
ND 

ND 

88.0 

3.9 

8.1 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-52 

2870423 

Roof, Perimeter 
Cut, Bottom, On 
Gypsum Deck 

Tar 

NOB Tern 

No 
No 
Yes 
Black 

ND 
ND 
ND 

ND 

84.1 

9.3 

6.6 

Page 9 of9 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Mu st Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 
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Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: Grav Tern 

No. ofSamples 38 
Received: 

No. of Samples 21 
Analyzed: 

Client Project 
Number/Name: 

RE: CPN 22-4988- Nanuet UFSD - Nanuet High School- 103 
Church Street- Nanuet, NY 

Lab lD Numbers: 2870392-2870393;2870394-2870409;2870410-2870411;2870412-
2870415;2870416-2870419;2870420-2870429 

Collected By: N. Salerno/J. Mages 

Received By: Damien Warner :; =-=::.~~ 

Logged In By: Meghan A. W amer ~J'-""~~~ 

Prepped By: Damien Warner .:=:-:=?~~ 

Analyzed By : Ernest Sanchez ~ -- ;_;;;;;>" ~--s-

Re-Analyzed By: 

Checked By: Damien Warner ;-=-:;:?~~ 

£ -Transmitted By: Damien Warner ~ :::=::>~~ 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASlnc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Tum-Around: 

Shipped Via: 

State of Origin: 

2208542 

Five Day 

NY DB004 

NY 

Sample Disposition: Standard x 

Return 

10112-13/2022 

10/1 4/2022 Time: 1857 

10/20/2022 

10/26/2022 

10/27/2022 Time: 1335 

10/27/2022 

10/27/2022 Time: 1537 

Fax 914-592-8956 











-- ·-···----- ------ --------------------------------., 

Quality Environmental Solutions and Technologies, Inc. 

Bulk ScunJJI~ Cl1dill of Custody 

CLIENT: Nanuet UFSD 

ADDRESS: 101 Church Street 

Nanuet, NY 10954 

CONTACT: Rudy Villlanyi 

PROJECT ID: Nanuet High School 

103 Church Street, Nanuet, NV 10954 

PROJECT II : 22·4988 

SAMPLED BY: N. Salerno & J . Mages 

DATE SAMPLED: 10112122 & 10113122 

ANALYSIS METHOD: PLM/ PLM-NOB/QTEM 

TURN-AROUND TIME: -=S~ta~n.:..:d:.:a.;...rd:;_ ______ _ 

I•_; ~~·;t-:;;.l\ .\.J :.lr:.?J.Jl l'fffil h'..I~· 1\m~' :•: ··~::. >FH'l~f:l [~.Ll~.w,;li'-~I!·I<t"·lH' 11.._~~ 

2 4988-HS-01 63,33 SECOND CLASSROOM 224 
FLOOR. ON CONCRETE AND LEVELER 

FLOOR TILE AND MASTIC 
9"X9", LIGHT BROWN 

3 4988-HS-02 63,33 SECOND CLASSROOM 224 
FLOOR, ON CONCRETE AND LEVELER 

FLOOR TILE AND MASTIC 
9"X9", LIGHT BROWN ~B703~ 

4988-HS-03 83 SECOND CLASSROOM 224 
FLOOR, UNDER FLOOR TILE, ON 

LEVELER 
CONCRETE 

4988-HS-04 83 SECOND CLASSROOM 222 
FLOOR, UNDER FLOOR TILE, ON 

LEVELER 
CONCRETE 

28103~ 4 49!!8-HS·OS 9 SECOND CLASSROOM 224 
CEiliNG, 2'X4', SUSPENDED, DOT 

CEILING TILE 
CANYON 

5 4988-HS-06 63,33 SECOND CLASSROOM 222 
FLOOR, ON CONCRETE AND LEVELER 

FLOOR TILE AND MASTIC 

I 
9" X9", DARK BROWN 

287039 

6 4988-HS-07 63,33 SECOND CLASSROOM 222 
FLOOR, ON CONCRETE AND LEVELER, 

FLOOR TILE AND MASTIC 
9"X9", DARK BROWN 

7 4988·HS-08 63,33 SECOND CLASSROOM 225 
FlOOR, ON CONCRETE AND LEVELER, 

FLOOR TILE AND MASTIC 
9"X9", TAN/GREEN ~87039 

8 498B·HS·09 63,33 •· SECOND CLASSROOM 225 
FLOOR, ON CONCRETE AND LEVELER, 

Ft.OOR l'ILE AND MASTIC 
9"X9", TAN/GREEN 28/U39 

~ 4988-HS·10 63,33 SECOND CLASSROOM 223 
FLOOR, ON CONCRETE AND LEVELER, 

FLOOR TILE AND MASTIC 
9"X9", REO 

4988-HS-11 63,33 SECOND CLASSROOM 223 
FLOOR, ON CONCRETE AND LEVELER, 

FlOOR TILE AND MASTIC u 9"X9", REO ~8/040 

1 4988·HS· 12 9 SECOND CLASSROOM 214 
SUSPENDED CEILING, 2X4, DOT 

CEILING TilE 
CANYON CEILING TILE 28/04U 

2~7040 ~ 4988-HS-13 84 SECOND CLASSROOM 214 WALL, ON PLASTER, EXPOSED, BlACK GLUE DAB 

287040 3 4988·~5·14 84 SECOND . CLASSROOM 214 WAlL, ON PLASTER, EXPOSED, BLACK GLUE DAB 

4 4988-HS-15 81 SECOND CLASSROOM 216 ON METAL SINK BASIN, BLACK ANTI-SWEAT TAR 

Comments: 
------------------~---------------

SUBMITTED BV: 1 ~~# DATEr_J,_,Q"'-'-'/ I:.....L..:....I /'-"2::....0_,2=2=-

RECEIVED BY: /') .... t/J/JT'l~L"''-""'-- - _ ......... -c--
DATE: _______ _ 

---~:-~(8 PAGE_ l _ OF _Y.... 



Quality Environmental Solutions and Technologies, Inc. 

Bulk Sam,>le Chain of Custody 

0 

287040 6 

287040 7 

287040 8 

287040 9 

<:::~1041 0 

<:::~7041 1 

CLIENT: Nanuet UFSD 

ADDRESS: 101 Church Street 

Nanuet, NV 10954 

. CONTACT: Rudy Villianyi 

PROJECT tO: Nanuet High School 

103 Church Street, Nanuet, NY 10954 

PROJECT # · 22-4988 

~~:n;Jt:.. U'liJ1J (~~..! ~!.E~:A •• Fill :nl!.I.J 
4988-HS-16 81 SECOND CLASSROOM 214 

4988-HS-17 63,83 SECOND CLASSROOM 221 

4988-HS-18 63,83 SECOND CLASSROOM 221 

4988·HS·19 74 SECOND CLASSROOM 221 

4988-HS-20 74 SECOND CLASSROOM 221 

4988·HS·21 69 SECOND TECHNOLOGY LAB 219 

4988·HS·22 69 SECOND TECHNOLOGY lAB 219 

4988·HS·23 69 SECOND TECHNOLOGY LAB 219 

4988·HS-24 69 SECOND 
TECHNOLOGY LAB WORK ROOM 

217 

4988·HS·2S 69 SECOND 
TECHNOLOGY LAB WORK ROOM 

217 

4988-HS-26 69 SECOND CLASSROOM 22 1 

4988-HS-27 69 SECOND CLASSROOM 223 

4988-HS-28 79 SECONO TECHNOLOGY lAB 219 

4988-H5-29 79 SECOND TECHNOLOGY LAB 219 

4988-HS-30 69 SECOND CLASSROOM 221 

Comments: _ _____ ____ --::---- - ----

SUBMITTEOBYo~~-u/ 
RECEIVEDBY: k-· 1/V/4'1~~· 

SAMPLED BY: N. Salerno & J. Mages 

DATE SAMPLED: 10/12122 & 10/13/22 

ANALYSIS METHOD: PLM/ PLM·NOB/OTEM 

TURN-AROUND TIME: ..:S:.:;ta:.;n.;;:d:.:a;:..rd~-------

l~l~Hi'li\ f;';f.ftf.r.fi 

ON METAL SINK BASIN, BLACK ANTI·SWEATTAR 

FLOOR, ON 9X9 FT, BLUE 12X12 FT, MASTIC AND LEVELER 

FLOOR, ON 9X9 FT, BLUE 12X12 FT, MASTIC AND LEVELER 

WALL, ON PLASTER, BLUE, 4" COVE BASE AND ADHESIVE 

WALL, ON PLASTER, BLUE, 4" COVE BASE AND ADHESIVE 

CEILING, ON METAL LATHE, TEXTURED PLASTER (SEPARATE LAYERS) 

CEILING, ON METAL LATHE, TEXTURED PLASTER (SEPARATE LAYERS) 

CEILING, ON METAL LATHE, TEXTURED PLASTER (SEPARATE LAYERS) 

CEILING, ON METAL LATHE, TEXTURED PLASTER (SEPARATE LAYERS) 

CEiliNG, ON METAL LATHE, TEXTURED PLASTER (SEPARATE LAYERS) 

CEILING, ON METAL LATHE, TEXTURED PlASTER (SEPARATE LAYERS) 

CEILING, ON METAl LATHE, TEXTURED PLASTER (SEPARATE LAVERS) 

FLOOR, ON 9"X9" TILE, BELOW 
CARPET MASTIC 

CARPET, YELLOW 

FLOOR, ON 9"X9" TILE, BELOW 
CARPET MASTIC 

CARPET, YELLOW 

WALL, BEHIND COVE BASE PLASTER (SEPARATE LAYERS) 

DATE: /0/1 LJ f2o2Z 



Quality Environmental Solutions and Technologies, Inc. 

Bulk Sample Chain of Custody 

Z~/041 2 

2~7041 3 

~~t041 4 

281041 5 

287041 6 

~~fU41 I 

2olu4 18 

CLIENT: Nanuet UFSO 

ADDRESS: 101 Church Street 

Nanuet, NY 10954 

CONTACT: Rudy Villianyi 

PROJECT ID: Nanuet High School 

103 Church Street, Nanuet, NY 10954 

PROJECT 1t · 22·4988 

&IW:JL> ~ !Ita, ~ .' F.r.O OJ. .. ... : 

4988-HS-31 69 SECOND CLASSROOM 221 

4988-HS-32 69 SECOND CLASSROOM 220 

4988-HS-33 69 SECOND CLASSROOM 214 

4988-HS-34 69 SECOND CLASSROOM 216 

4988-HS-3S 69 SECOND CLASSROOM 218 

4988-HS-36 69 SECOND CLASSROOM 214 

4988-HS-37 74 SECOND CLASSROOM 214 

4988-HS-38 74 SECOND CLASSROOM 220 

4988-HS-39 91 ROOF ROOF 

4988-HS-40 91 ROOF ROOF 

4988-HS-41 90 ROOF ROOF 

4988-HS-42 90 ROOF ROOF 

49BB·HS-43 89 ROOF ROOF 

4988·HS·44 89 ROOF ROOF 

4988-HS-45 88 ROOF ROOF 

Comments: _ _ _ ____ _ _ ___ _ ___ _ _ _ 

SUBMITIEO BY: 6-«<r(jl&kb/?Uv/ 
RECEJVEO BY: p - J/)/1/f-~"")./l.....-· 

SAMPLED BY: N. Salerno & J. Mages 

DATE SAMPLED: 10/12122 & 10/13/22 

ANALYSIS METHOD: PLMf PLM·NOB/QTEM 

TURN·AROUND TIME: _;S;.;.ta;;.;n.;.;d;.;.a,_rd;;_ ______ _ 

... ,:.F.\1 !'iTO I ro-nnffi 

WALL, BEHIND COVE BASE PLASTER (SEPARATE LAYERS) 

WALL, ABOVE SUSPENDED CEILING PLASTER (SEPARATE LAYERS) 

WALL PLASTER (SEPARATE LAYERS) 

WALL PLASTER (SEPARATE LAYERS) 

WALL PLASTER (SEPARATE LAVERS) 

WALL PLASTER (SEPARATE LAYERS) 

WAll, ON PLASTER, 4", BLACK COVE BASE MOLDING AND ADHESIVE 

WALL, ON PLASTER, 4", BLACK COVE BASE MOLDING AND ADHESIVE 

FIELD CUT, TOP, ON PERLITE BUILT UP ROOFING 

PERIMETER CUT, SECOND LAYER BUILT UP ROOFING 

FIELD CUT, SECOND LAVER, ON 
PERLITE 

ISO FOAM 

PERIMETER CUT, FOURTH LAYER PERLITE 

FIElO CUT, THIRD LAYER, ON TAR 
ISOFOAM 

PAPER VAPOR BARRIER 

PERIMETER, FIFTH LAYER ISOFOAM 

FIELD CUT, FOURTH LAYER, ON 
TAR PAPER VAPOR BARRIER 

GYPSUM DECK 

DATE: _______ _ _ 

/~~-~~ PAGE_3_0F _L 



Quality Environmental Solutions and Technologies, Inc. 

Bulk Sample Chain of Custody 

28/041 9 

287042 0 

2ts704~ 1 

2 

.,j 

4 

2137042 tl 

b 

2is70q.~ . I 

2ts/042 8 

28/042 ~ 

CLIENT: Nanuet UFSD 

ADDRESS: 101 Church Street 

Nanuet, NY 10954 

CONTACT: Rudy Villianyi 

PROJECT ID: Nanuet High School 

103 Church Street, Nanuet, NV 10954 

PROJECT # · 22-4988 

f:ftl:i.TIID ~ aBw ~f.TIIUj ·~; 

4988-HS-46 88 ROOF ROOF 

4988-HS-47 52 ROOF ROOF 

4988-HS-48 52 ROOF ROOF 

4988-HS-49 40 ROOF ROOF 

4988-HS-50 40 ROOF ROOF 

4988-HS-51 54 ROOF ROOF 

4988-HS-52 54 ROOF ROOF 

4988-HS-53 54 ROOF ROOF 

4988-HS-54 54 ROOF ROOF 

4988-HS-55 8 ROOF OVERHANG ROOF 

4988-HS-56 8 ROOF OVER HANG ROOF 

4988-HS-57 8 ROOF OVERHANG ROOF 

4988·HS·S8 B ROOF OVERHANG ROOF 

4988-HS-59 86 ROOF OVERHANG ROOF 

4988-HS-60 86 ROOF OVERHANG ROOF 

Comments: _ ____ _ _ _____ ______ _ 

SUBMITTED BY' ~~h?'.-
RECEIVED BY: ~ . , )/YYJJ?-'?_..,,~:J;t...---· 

SAMPLED BY: N. Salerno & J . Mages 

DATE SAMPLED: 10/12122 & 10/13/22 

ANALYSIS METHOD: PLM/ PLM-NOB/OTEM 

TURN-AROUND TIME: _;;S;.;;ta~n,;,;d;.:.a::...rd:..,_ _______ _ 

l~fl"r..TT . l~'frrllil 

PERIMETER CUT, THIRD LAYER TAR PAPER VAPOR BARRIER 

FIELD CUT, FIFTH LAYER GYPSUM DECK 

PERIMETER CUT GYPSUM DECK 

PERIMETER CUT, TOP ASPHALT ROLLED ROOF 

PERIMETER CUT, TOP ASPHALT ROLLED ROOF 

PERIMETER CUT, BOTIOM, ON 
TAR 

GYPSUM DECK 

PERIMETER CUT, BOTIOM, ON 
GYPSUM DECK 

TAR 

PITCH POCKET TAR 

PITCH POCKET TAR 

FIELD TO PERIMETER, METAL TO 
CAULK 

METAL 

FIELD TO PERIMETER, METAL TO 
CAULK 

METAL 

TERMINATION BAR, METAL TO BRICK, 
CAULK 

GREY 

TERMINATION BAR, M ETAL TO BRICK, 
CAULK 

GREY 

BOTIOM CONCRETE 

BOTIOM CONCRETE 

DATE: /'6/li-1 /2o2Z.. 
(· l:·~ ~ .. .: ~2) . ;:!~~ 

~Qcz~ ;A~~~OF~ 



~ ................................................ :. ~ .-... .............................................. ~ 
~~ ~'!o...Z""® 

EAS Batch No. 2209206 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 Church Street- Nanuet, NY 

Date Collected : 11/11/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/T. McAfee 
1111112022 
11/21/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-A-01 

2877979 

First Floor, Band 
Room, Floor, On 
Concrete, 11 x 11, 

Gray 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Gray 

ND 
ND 
ND 

ND Inconclusive 

17.3 

78.2 

4.5 

Client 

4988-HS-A-01 

2 

2877979 

First Floor, Band 
Room, Floor, On 
Concrete, 1 1 x 1 1, 

Gray 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

Yes 
No 
No 
Black/Brown 

ND 
ND 
ND 

ND Inconclusive 

32.6 

22.6 

44.8 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-HS-A-02 

2877980 

First Floor, Band 
Room, Floor, On 
Concrete, 11 x 11, 

Gray 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Gray 

ND 
ND 
ND 

ND Inconclusive 

16.9 

79.1 

4.0 

Page 1 of 1 

4988-HS-A-02 

2 

2877980 

First Floor, Band 
Room, Floor, On 
Concrete, 11 x 11, 

Gray 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

Yes 
No 
No 
Black/Brown 

ND 
ND 
ND 

ND Inconclusive 

33.1 

22.5 

44.4 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 



Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: Grav Plm 

No. of Samples 2 
Received: 

No. of Samples 2 
Analyzed: 

Client Project 
Number/Name: 

RE: CPN 22-4988 - Nanuet UFSD - Nanuet High School- 103 
Church Street- Nanuet, NY 

Lab lD Numbers: 2877979-2877980 

Collected By: N. Salerno/T. McAfee 

Received By: Damien Warner :; =-=::.~~ 

Logged In By: Damien Warner ~~~ 

Prepped By: Marita Prado -===fl;;'l 

Analyzed By : George Htay ~~ 

Re-Analyzed By: 

Checked By: Damien Warner ~~-~ 

£ -Transmitted By: Damien Warner ~ :::=::>~~ 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASlnc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Turn-Around: 

Shipped Via: 

State of Origin: 

2209206 

5 Day 

NY DB004 

NY 

Sample Disposition: Standard x 

Return 

11111/2022 

11 /1 1/2022 Time: 1959 

11120/2022 

11121/2022 

11 /21 /2022 Time: 1545 

11 /22/2022 

11 /22/2022 Time: 1128 

Fax 914-592-8956 



--- .. ... ---
~------------------~. ~ ~------------------....._.. 

~~~~® 
EAS Batch No. 2209207 Eastern Analytical Services, Inc. 

Bulk Sample Re1ults 
RE: CPN 22-4988- Nanuet UFSD -Nanuet High School- 103 Church S1reet- Nanuet, NY 

Date Collected : 11111/2022 
Collected By: N. Salerno/f. McAfee 
Date Received : 11111/2022 
Date Analyzed : 11/22/2022 
Analyzed By : Fahrudin Lalic 
Signature: , - _ ~ 
Analytical Method : NYS-DOH 198.4 
NVLAP Lab Code: 101646-0 
NYS Lab No. 10851 

S81DDle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homo~enous 

Fibrous 
Color 

Asbestos %Amosite 
Content % Chrvsotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-HS-A-0 1 

2877979 

First Floor, Band 
Room. Floor, On 
Concrete, 1' x 1', 
Gray 

Floor Tile and 
Mastic 
(file Layer) 

NOBTc:m 

No 
Yes 
No 
Gray 

ND 
ND 
ND 

ND 

17.3 

78.2 

4.5 

Client QuES&T, Inc. 
1376Route 9 
Wappingers Falls, NY 12590 

4988-HS-A-01 4988-HS-A-02 

2 1 

2877979 2877980 

First Floor, Band First Floor, Band 
Room, Floor, On Room, Floor, On 
Concrete, I' X 1', Concrete, 1' x 1', 
Gray Gray 

Floor Tile and Floor Tile and 
Mastic Mastic 
(Mastic Layer) (file Layer) 

NOBTem. NOBTem. 

Yes No 
No Yes 
No No 
Blaclc/Brown Gray 

ND ND 
ND ND 
ND ND 

ND ND 

32.6 16.9 

22.6 79.1 

44.8 4.0 

Page 1 ofl 

4988-HS-A-02 

2 

2877980 

First Floor, Band 
Room, Floor, On 
Concrete, 1' X I'. 
Gray 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBTc:m 

Yes 
No 
No 
Black/Brown 

ND 
ND 
ND 

ND 

33.1 

22.5 

44.4 

ltmuliiiApplioeblaTolhooclliDI TOlled RqJor!CIIIIDOtboltqm>cluood, I!Jiooptl!atiroly, W"llboii!WiittoDApprovala!dlol..oiJonitilly. Samploo....medio.~ooadilicolllllonotbmriaolllllal. ND•NotDotllctod. 
Li1bi1itJ Limi!M To Colt Of Anll)wia. Thilltq>Drt Mlllt Not be Uocd by Ill<: Clic:lllt to Claim Pmclnot Blldo!lc:moot llyNVlAP or Arq A..-y of1hc Ul Oovcmmcnt 
AlHALAP, IJ..C No. 100263 llhock llllmd DOH No. AAJ....0n Mlfyeclm ..... DOL No. A A000072 Coonoc:ticatDOHND. PH-Om Maine DBPND. I..A-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523·1610 (914) 592·8380 http://www.EASinc.com 



Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: GravTem 

No. of Samples 2 
Received: 

No. of Samples 2 
Analyzed: 

Client Project RE: CPN 22-4988- Nanuet UFSD- Nanuet High School- 103 
Number/Name: Church Street- Nanuet, NY 

Lab ID Numbers: 2877979-2877980 

Collected By: N. Salerno/T. McAfee 

Received By: Damien Warner ~ =::::>~. h:/" 

Logged In By: Damien Warner .::=.;;:>__~. h:/" 

Prepped By: Fahrudin Lalic - --------
Analyzed By : Fahrudin Lalic =--~--

Re-Analyzed By: 

Checked By: Damien Warner ;=:::::>__~. h:/" 

E-Transmitted By: Damien Warner ~ =::::>~. h:/" 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASinc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Tum-Around: 

Shipped Via: 

State of Origin: 

2209207 

Five Day 

NYDB004 

NY 

Sample Disposition: Standard x 

Return 

11/11/2022 

11/11/2022 Time: 1959 

11/20/2022 

11/21/2022 

11/22/2022 Time: 0125 

11/22/2022 

11/22/2022 Time: 1128 

Fax 914-592-8956 



Quality Environmental Solutions and Technologies, Inc. 

Bulk Sample Chain of Custody 

9 

2877980 

CLIENT: Nanuet UFSD 

ADDRESS: 101 Church Street 

Nanuet, NY 10954 

CONTACT: Rudy Villianyi 

PROJECT ID: Nanuet High School 

103 Church Street, Nanuet, NY 10954 

PROJECT # : 22-4988 

Sample HM# Floor Space Name/ID # 

4988·HS-Ml1 I f irst Band Room 

4988-HS-A.C2 t First Band Room 

Comments: _______ _____ _ ___ _ _ _ _ 

~ SUBMITIED BY: ________ _ 

RECEIVEDBY: ~ ~ 

SAMPLED BY: N. Salerno & T. McAfee 

DATE SAMPLED: 11-Nov-22 --------------------

ANALYSIS METHOD: PLM/ PLM-NOBIQTEM 

TURN-AROUND TIME: ....;.S.;.;.ta;_nd;_a..;..rd;;;__ ____________ _ 

Location Material 

FLOOR, ON CONCRETE, l'xl", GRAY FlOOR TilE AND MASTIC 

fLOOR, ON CONCRETE, l'xl", GRAY FLOOR TILE ANO MASTIC 

NOV 11 ~22 1969 
ATE: 
--P-A-GE-~--.--0-F~--r--



QuES&T

Quality Environmental
Solutions & Technologies, Inc.

1376 Route 9
Wappingers Falls, NY 12590

Phone: (845) 298- 6031
Fax: (845) 298-6251

Prepared By:
NDS

QuES&T Project #:
22-4988

Date:
10/21/2022

SL-03

Issued For:
Asbestos Survey

Version #
1

ROOF
SAMPLE LOCATIONS

NANUET UFSD
101 Church Street
Nanuet, NY 10954

NANUET HIGH SCHOOL
103 Church Street
Nanuet, NY 10954

Project
Manager: TM

CLIENT

PROJECT LOCATION

**Drawing Not to Scale**
This Drawing is not intended to be used as the sole basis for soliciting pricing for asbestos

abatement.  An abatement plan, specification, drawing and/or variances should be developed
to identify scope, timing, phasing and remediation means & methods for any asbestos project.

NSAMPLE LOCATION KEY

Sample Location (Non-ACM)

Sample Location (ACM)

53, 54

55, 56,
57, 58,
59, 60

40, 42, 44, 46, 48,
49, 50, 51, 52

39, 41,
43, 45,

47



QuES&T

Quality Environmental
Solutions & Technologies, Inc.

1376 Route 9
Wappingers Falls, NY 12590

Phone: (845) 298- 6031
Fax: (845) 298-6251

Prepared By:
NDS

QuES&T Project #:
22-4988

Date:
10/21/2022

SL-01

Issued For:
Asbestos Survey

Version #
1

PARTIAL FIRST FLOOR
SAMPLE LOCATIONS

NANUET UFSD
101 Church Street
Nanuet, NY 10954

NANUET HIGH SCHOOL
103 Church Street
Nanuet, NY 10954

Project
Manager: TM

CLIENT

PROJECT LOCATION

**Drawing Not to Scale**
This Drawing is not intended to be used as the sole basis for soliciting pricing for asbestos

abatement.  An abatement plan, specification, drawing and/or variances should be developed
to identify scope, timing, phasing and remediation means & methods for any asbestos project.

NSAMPLE LOCATION KEY

Sample Location (Non-ACM)

Sample Location (ACM)

A-01
A-02



QuES&T

Quality Environmental
Solutions & Technologies, Inc.

1376 Route 9
Wappingers Falls, NY 12590

Phone: (845) 298- 6031
Fax: (845) 298-6251

Prepared By:
NDS

QuES&T Project #:
22-4988

Date:
10/21/2022

SL-02

Issued For:
Asbestos Survey

Version #
1

PARTIAL SECOND FLOOR
SAMPLE LOCATIONS

NANUET UFSD
101 Church Street
Nanuet, NY 10954

NANUET HIGH SCHOOL
103 Church Street
Nanuet, NY 10954

Project
Manager: TM

CLIENT

PROJECT LOCATION

**Drawing Not to Scale**
This Drawing is not intended to be used as the sole basis for soliciting pricing for asbestos

abatement.  An abatement plan, specification, drawing and/or variances should be developed
to identify scope, timing, phasing and remediation means & methods for any asbestos project.

NSAMPLE LOCATION KEY

Sample Location (Non-ACM)

Sample Location (ACM)

1, 2, 3, 54, 6, 7

8, 9
10, 11,

27

12, 13,
14, 37

16 15

17, 18,
19, 20,
30, 31

21, 22,
23, 26

24, 25

28, 29

32, 38

33, 36

3534



~ ............................................. :. ~ :::;_ ............................................ ~ 
~~ ~"'2..Z"'"® 

EAS Batch No. 2208537 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/18/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method : NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos % Amosite 
Content % Chrysotile 

%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials %Cellulose 
Present %Other 

% Unidentified 

Non-Fibrous %Silicates 
Materials % Carbonates 
Present %Other 

% Unidentified 

4988-MS-06 

2869344 

First Floor, Wood 
Shop, Room 110, 
Wall 

Block and Mortar 
(Block Layer) 

Scanning Option 

Yes 
No 
No 
Gray/White 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

25 .0 
30.0 
ND 

45 .0 

Client: 

4988-MS-06 

2 

2869344 

First Floor, Wood 
Shop, Room 110, 
Wall 

Block and Mortar 
(Mortar Layer) 

Scanning Option 

Yes 
No 
No 
Gray/White 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

30.0 
25.0 
ND 

45.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-07 

2869345 

First Floor, 
Technology Room 
108, Wall 

Block and Mortar 
(Block Layer) 

Scanning Option 

Yes 
No 
No 
Gray/White 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

25.0 
25.0 
ND 

50.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 

Page I of5 

4988-MS-07 

2 

2869345 

First Floor, 
Technology Room 
108, Wall 

Block and Mortar 
(Mortar Layer) 

Scanning Option 

Yes 
No 
No 
Gray/White 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

30.0 
25.0 
ND 

45.0 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208537 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/18/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method : NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos % Amosite 
Content % Chrysotile 

%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials %Cellulose 
Present %Other 

% Unidentified 

Non-Fibrous %Silicates 
Materials % Carbonates 
Present %Other 

% Unidentified 

4988-MS-14 

2869346 

First Floor, 
Classroom 118, 
Floor, Under Floor 
Tile 

Concrete Slab 

Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

20.0 
35.0 
ND 

45 .0 

Client: 

4988-MS-15 

2869347 

First Floor, 
Classroom 112, 
Floor, Under Floor 
Tile 

Concrete Slab 

Scanning Option 

No 
No 
No 
Gray/Brown 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

25.0 
35.0 
ND 

40.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-18 

2869348 

First Floor, 
Classroom 112, 
Wall with Door, On 
Wire Lath 

Plaster 
(Plaster Layer) 

Scanning Option 

Yes 
No 
No 
White/Gray 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

10.0 
45.0 
ND 

45.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-MS-18 

2 

2869348 

First Floor, 
Classroom 112, 
Wall with Door, On 
Wire Lath 

Plaster 
(Scratch Layer) 

Scanning Option 

No 
Yes 
No 
Gray 

None 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

30.0 
25.0 
ND 

45.0 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208537 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/18/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method : NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos % Amosite 
Content % Chrysotile 

%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials %Cellulose 
Present %Other 

% Unidentified 

Non-Fibrous %Silicates 
Materials % Carbonates 
Present %Other 

% Unidentified 

4988-MS-19 

2869349 

First Floor, 
Classroom 112, 
Wall with Door, On 
Wire Lath 

Plaster 
(Plaster Layer) 

Scanning Option 

Yes 
No 
No 
White/Gray 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

10.0 
50.0 
ND 

40.0 

Client: 

4988-MS-19 

2 

2869349 

First Floor, 
Classroom 112, 
Wall with Door, On 
Wire Lath 

Plaster 
(Scratch Layer) 

Scanning Option 

No 
Yes 
No 
Gray 

None 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

30.0 
25.0 
ND 

45.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-20 

2869350 

First Floor, 
Classroom 112, 
Wall with Door, On 
Wire Lath 

Plaster 
(Plaster Layer) 

Scanning Option 

Yes 
No 
No 
White/Gray 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

15.0 
45.0 
ND 

40.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-MS-20 

2 

2869350 

First Floor, 
Classroom 112, 
Wall with Door, On 
Wire Lath 

Plaster 
(Scratch Layer) 

Scanning Option 

No 
Yes 
No 
Gray 

None 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

30.0 
ND 

20.0 
50.0 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208537 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected: 10/12-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/18/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method : NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos % Amosite 
Content % Chrysotile 

%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials %Cellulose 
Present %Other 

% Unidentified 

Non-Fibrous %Silicates 
Materials % Carbonates 
Present %Other 

% Unidentified 

4988-MS-30 

2869351 

First Floor, 
Classroom 114, Wall 

Sheetrock 

Scanning Option 

Yes 
No 
Yes 
Gray/Brown 

Homogenized 

ND 
ND 
ND 
ND 

5.0 
10.0 
ND 
ND 

25 .0 
30.0 
ND 

30.0 

Client: 

4988-MS-31 

2869352 

2nd Floor, Library, 
Wall 

Sheetrock 

Scanning Option 

Yes 
No 
Yes 
Gray/Brown 

Homogenized 

ND 
ND 
ND 
ND 

5.0 
15.0 
ND 
ND 

25.0 
25.0 
ND 

30.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-32 

2869353 

First Floor, 
Classroom 114, 
Wall, On Sheetrock 

Joint Compound 

Scanning Option 

Yes 
No 
No 
White 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

30.0 
30.0 
ND 

40.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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4988-MS-33 

2869354 

2nd Floor, Library, 
Wall, On Sheetrock 

Joint Compound 

Scanning Option 

Yes 
No 
No 
White 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

25.0 
30.0 
ND 

45.0 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208537 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected: 10112-13/2022 
Collected By : N. Salemo/J. Mages 
Date Received: 10/14/2022 
Date Analyzed : 10/18/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method: NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos % Amosite 
Content % Chrysotile 

%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials %Cellulose 
Present %Other 

% Unidentified 

Non-Fibrous %Silicates 
Materials % Carbonates 
Present %Other 

% Unidentified 

4988-MS-34 

2869355 

2nd Floor, Library, 
Wall, On Sheetrock 

Joint Compound 

Scanning Option 

Yes 
No 
No 
White 

Homogenized 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

30.0 
30.0 
ND 

40.0 

Client: QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 
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AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 
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Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: % Asb 

No. ofSamples 12 
Received: 

No. of Samples 12 
Analyzed: 

Client Project RE: CPN 22-4988 - Nanuet UFSD - Nanuet Middle School- 143 
Number/Name: Church Street- Nanuet, NY 

Lab lD Numbers: 2869344-2869345;2869346-2869347;2869348-2869350;2869351-
2869355 

Collected By: N. Salerno/J. Mages 

Received By: Damien Warner :; =-=::.~~ 

Logged In By: Marita Prado ~==-:!3?5 ":Dr=:& 

Prepped By: Marita Prado -===fl;;'l 

Analyzed By : George Htay ~~ 

Re-Analyzed By: 

Checked By: Damien Warner ;-=-:;:?~~ 

£ -Transmitted By: Damien Warner ~ :::=::>~~ 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASlnc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Turn-Around: 

Shipped Via: 

State of Origin: 

2208537 

5 Day 

NY DB004 

NY 

Sample Disposition: Standard x 

Return 

10112-13/2022 

10/1 4/2022 Time: 1856 

10/17/2022 

10118/2022 

10/18/2022 Time: 1235 

10/26/2022 

10/26/2022 Time: 1031 

Fax 914-592-8956 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 4988-MS-01 

Layer Number 

Lab ID Number 2870369 

Sample Location 1st Floor, 
Classroom 118, In 
UV, On Pipe 

Sample Description Wrap 

Analytical Method NOBP!m 

Appearance Layered No 
Homogenous Yes 
Fibrous No 
Color Black 

Asbestos % Amosite ND 
Content % Chrysotile ND 

%Other ND 

% Total Asbestos ND 

Other %Organic 82.4 
Materials 
Present % Carbonates 17.2 

% Other Inorganic 0.4 

Client 

4988-MS-02 

2870370 

1st Floor, 
Classroom 120, In 
UV, On Pipe 

Wrap 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

81.5 

18.3 

0.2 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-03 

2870371 

2nd Floor, 
Classroom 238, In 
UV, On Pipe 

Wrap 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

81.0 

18.6 

0.4 

Page 1 of 11 

4988-MS-04 

2870372 

1st Floor, 
Technology Room 
108, Floor, Under 
Carpet, On Concrete 

Adhesive 

NOBP!m 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND Inconclusive 

46.0 

11.4 

42.6 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-05 

2870373 

1st Floor, 
Technology Room 
108, Floor, Under 
Carpet, On Concrete 

Adhesive 

NOBP!m 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND Inconclusive 

49.7 

16.4 

33.9 

Client 

4988-MS-08 

2870374 

1st Floor, 
Technology Room 
108, On Concrete 
Block, Wall 

Covebase Molding 
and Adhesive 
(Molding Layer) 

NOBP!m 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND Inconclusive 

56.9 

41.1 

2.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-08 

2 

2870374 

1st Floor, 
Technology Room 
108, On Concrete 
Block, Wall 

Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOBP!m 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND Inconclusive 

42.6 

3.8 

53.6 

Page 2 ofll 

4988-MS-09 

2870375 

1st Floor, 
Technology Room 
108, On Concrete 
Block, Wall 

Covebase Molding 
and Adhesive 
(Molding Layer) 

NOBP!m 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND Inconclusive 

57.3 

40.7 

2.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-09 

2 

2870375 

1st Floor, 
Technology Room 
108, On Concrete 
Block, Wall 

Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOBP!m 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND Inconclusive 

45.3 

3.0 

51.7 

Client 

4988-MS-10 

2870376 

1st Floor, 
Classroom 112, 
Floor, Under 1' x 1', 
On Concrete 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Gray/Beige 

ND 
0.9 

ND 

0.9 Inconclusive 

28.5 

37.5 

33.1 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-10 

2 

2870376 

1st Floor, 
Classroom 112, 
Floor, Under 1' x 1 ', 
On Concrete 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

60.6 

20.6 

18.8 

Page 3 ofll 

4988-MS-11 

2870377 

1st Floor, 
Classroom 112, 
Floor, Under 1'x 1', 
On Concrete 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Gray/Beige 

ND 
0.5 
ND 

0.5 Inconclusive 

28.6 

39.0 

31.9 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-11 

2 

2870377 

1st Floor, 
Classroom 112, 
Floor, Under l'x 1', 
On Concrete 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

69.1 

11.8 

19.1 

Client 

4988-MS-12 

2870378 

1st Floor, 
Classroom 112, 
Floor, On 9" x 9" 
Floor Tile, 1' x 1 ', 
Beige 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBPlm 

No 
Yes 
No 
Beige/Black 

ND 
ND 
ND 

ND Inconclusive 

24.2 

54.4 

21.4 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-12 

2 

2870378 

1st Floor, 
Classroom 112, 
Floor, On 9" x 9" 
Floor Tile, 1' x 1 ', 
Beige 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOBPlm 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

61.8 

27.2 

11.0 

Page 4 ofll 

4988-MS-13 

2870379 

1st Floor, 
Classroom 112, 
Floor, On 9" x 9" 
Floor Tile, 1' x 1 ', 
Beige 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBPlm 

No 
Yes 
No 
Beige/Black 

ND 
ND 
ND 

ND Inconclusive 

24.4 

67.2 

8.4 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vennont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-13 

2 

2870379 

1st Floor, 
Classroom 112, 
Floor, On 9" x 9" 
Floor Tile, 1' x 1', 
Beige 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

55.0 

14.7 

30.3 

Client 

4988-MS-16 

2870380 

1st Floor, 
Classroom 112, 
Floor, On 
Cementitious Wall, 
Black, 4 Inch 
Covebase Molding 
and Adhesive 
(Molding Layer) 

NOBPlm 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

56.8 

42.8 

0.4 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-16 

2 

2870380 

1st Floor, 
Classroom 112, 
Floor, On 
Cementitious Wall, 
Black, 4 Inch 
Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOBPlm 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND Inconclusive 

71.3 

2.3 

26.4 

Page 5 ofll 

4988-MS-17 

2870381 

1st Floor, 
Classroom 112, 
Floor, On 
Cementitious Wall, 
Black, 4 Inch 
Covebase Molding 
and Adhesive 
(Molding Layer) 

NOBPlm 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

56.2 

43.2 

0.6 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vennont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-17 

2 

2870381 

1st Floor, 
Classroom 112, 
Floor, On 
Cementitious Wall, 
Black, 4 Inch 
Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOBP!m 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND Inconclusive 

70.4 

1.9 

27.7 

Client 

4988-MS-21 

2870382 

1st Floor, 
Classroom 106, 
Floor, On Concrete, 
9 x 9, Gray 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Gray 

ND 
<0.3 

ND 

<0.3 Inconclusive 

29.6 

41.7 

28.7 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-21 

2 

2870382 

1st Floor, 
Classroom 106, 
Floor, On Concrete, 
9 x 9, Gray 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

73.5 

17.8 

8.7 

Page 6 ofll 

4988-MS-22 

2870383 

1st Floor, 
Classroom 104, 
Floor, On Concrete, 
12" X 12", Light 
Blue 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND Inconclusive 

15.7 

82.5 

1.8 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-22 

2 

2870383 

1st Floor, 
Classroom 104, 
Floor, On Concrete, 
12" X 12", Light 
Blue 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

83.3 

4.7 

12.0 

Client 

4988-MS-23 

2870384 

2nd Floor, 
Classroom 230, 
Floor, On Concrete, 
12" x 12", White 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
White 

ND 
ND 
ND 

ND Inconclusive 

16.1 

81.8 

2.1 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-23 

2 

2870384 

2nd Floor, 
Classroom 230, 
Floor, On Concrete, 
12" x 12", White 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

77.1 

5.5 

17.4 

Page 7 ofll 

4988-MS-24 

2870385 

2nd Floor, 
Classroom 228, 
Floor, On Concrete, 
12" x 12", White 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
White 

ND 
ND 
ND 

ND Inconclusive 

14.4 

83.2 

2.4 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-24 

2 

2870385 

2nd Floor, 
Classroom 228, 
Floor, On Concrete, 
12" x 12", White 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

86.7 

3.3 

10.0 

Client 

4988-MS-25 

2870386 

2nd Floor, 
Classroom 200, 
Wall, 4", Black 

Covebase Molding 
and Adhesive 
(Molding Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

62.1 

37.4 

0.5 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-25 

2 

2870386 

2nd Floor, 
Classroom 200, 
Wall, 4", Black 

Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOBP!m 

Yes 
No 
No 
Tan/Brown 

ND 
ND 
ND 

ND Inconclusive 

65.4 

7.1 

27.5 

Page 8 ofll 

4988-MS-26 

2870387 

2nd Floor, 
Classroom 222, 
Wall, 4", Gray 

Covebase Molding 
and Adhesive 
(Molding Layer) 

NOBP!m 

No 
Yes 
No 
Gray 

ND 
ND 
ND 

ND 

52.9 

46.6 

0.5 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-26 

2 

2870387 

2nd Floor, 
Classroom 222, 
Wall, 4", Gray 

Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOBP!m 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND Inconclusive 

45.4 

34.7 

19.9 

Client 

4988-MS-27 

2870388 

1st Floor, 
Classroom 114, 
Wall, 4", Gray 

Covebase Molding 
and Adhesive 
(Molding Layer) 

NOBP!m 

No 
Yes 
No 
Gray 

ND 
ND 
ND 

ND Inconclusive 

56.4 

41.5 

2.1 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-27 

2 

2870388 

1st Floor, 
Classroom 114, 
Wall, 4", Gray 

Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOBP!m 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND Inconclusive 

46.7 

33.0 

20.3 

Page 9 ofll 

4988-MS-28 

2870389 

2nd Floor, 
Classroom 202, 
Floor, Top Layer, 
On Floor Tile, 12" x 
12", White/Black 
Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
White/Black 

ND 
ND 
ND 

ND Inconclusive 

23.2 

67.4 

9.4 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10/12-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/J. Mages 
10114/2022 
10/24/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-28 

2 

2870389 

2nd Floor, 
Classroom 202, 
Floor, Top Layer, 
On Floor Tile, 12" x 
12", White/Black 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

74.5 

11.7 

13.8 

Client 

4988-MS-29 

2870390 

2nd Floor, 
Classroom 240, 
Floor Tile, On Slab, 
9 x 9, Gray 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Beige/Black 

ND 
<0.3 

ND 

<0.3 Inconclusive 

31.0 

39.0 

30.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-29 

2 

2870390 

2nd Floor, 
Classroom 240, 
Floor Tile, On Slab, 
9 x 9, Gray 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND Inconclusive 

80.6 

7.4 

12.0 

Page 10 ofll 

4988-MS-35 

2870391 

2nd Floor, Resource 
Room 1, Floor, 12" 
x 12", Light Blue, 
On Slab 

Floor Tile and 
Mastic 
(Tile Layer) 

NOBP!m 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND Inconclusive 

16.3 

79.7 

4.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208538 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 
Collected By : 
Date Received : 
Date Analyzed : 
Analyzed By : 

10/12-13/2022 
N. Salemo/J. Mages 
10114/2022 
10/24/2022 
George Htay 

Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 4988-MS-35 

Layer Number 2 

Lab ID Number 2870391 

Sample Location 2nd Floor, Resource 
Room 1, Floor, 12" 
x 12", Light Blue, 
On Slab 

Sample Description Floor Tile and 
Mastic 

Analytical Method 

Appearance 

Asbestos 
Content 

Other 
Materials 
Present 

Layered 
Homogenous 
Fibrous 
Color 

% Amosite 
% Chrysotile 
%Other 

% Total Asbestos 

%Organic 

% Carbonates 

% Other Inorganic 

(Mastic Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

56.8 

34.5 

8.7 

Inconclusive 

Client QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

Page 11 of 11 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 



Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: Grav Plm 

No. of Samples 23 
Received: 

No. of Samples 23 
Analyzed: 

Client Project RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 
Number/Name: Church Street -Nanuet, NY 

Lab ID Numbers: 2870369-2870373;2870374-2870379;2870380-2870381 ;2870382-
2870390;2870391 

Collected By: N. Salemo/J. Mages 

Received By: Damien Warner ;;:_ :::=>~. ~ 

Logged In By: Meghan A. Warner ~-A.,~=v:?..c;;;~,eo-=----

Prepped By: Damien Warner :=:=?._~~ 

Analyzed By : George Htay =~ 

Re-Analyzed By: 

Checked By: Damien Warner :=:=?._~~ 

E-Transmitted By: Damien W amer :=:=?._~~ 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASinc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Tum-Around: 

Shipped Via: 

State of Origin: 

2208538 

5 Day 

NYDB004 

NY 

Sample Disposition: Standard x 

Return 

10/12-13/2022 

10/14/2022 Time: 1856 

10/20/2022 

10/23/2022 

10/24/2022 Time: 1210 

10/26/2022 

10/26/2022 Time: 1031 

Fax 914-592-8956 
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EAS Batch No. 2208539 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/26/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

%Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-04 

2870372 

1st Floor, 
Technology Room 
108, Floor, Under 
Carpet, On Concrete 

Adhesive 

NOB Tern 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND 

46.0 

11 .4 

42.6 

Client 

4988-MS-05 

2870373 

1st Floor, 
Technology Room 
I 08, F loor, Under 
Carpet, On Concrete 

Adhesive 

NOB Tern 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND 

49.7 

16.4 

33.9 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-08 

2870374 

1st Floor, 
Technology Room 
I 08, On Concrete 
Block, Wall 

Covebase Molding 
and Adhesive 
(Molding Layer) 

NOB Tern 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND 

56.9 

41.1 

2.0 

Page I of9 

4988-MS-08 

2 

2870374 

1st Floor, 
Technology Room 
1 08, On Concrete 
Block, Wall 

Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOB Tern 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND 

42.6 

3.8 

53.6 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208539 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/26/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

%Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-09 

2870375 

1st Floor, 
Technology Room 
108, On Concrete 
Block, Wall 

Covebase Molding 
and Adhesive 
(Molding Layer) 

NOB Tern 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND 

57.3 

40.7 

2.0 

Client 

4988-MS-09 

2 

2870375 

1st Floor, 
Technology Room 
1 08, On Concrete 
Block, Wall 

Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOB Tern 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND 

45.3 

3.0 

51.7 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-10 

2870376 

1st Floor, 
Classroom 112, 
Floor, Under 1' x 1', 
On Concrete 

Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Gray/Beige 

ND 
18.7 
ND 

18.7 

28.5 

37.5 

15.3 

Page 2 of9 

4988-MS-10 

2 

2870376 

1st Floor, 
Classroom 112, 
Floor, Under 1' x 1 ', 
On Concrete 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
4.7 
ND 

4.7 

60.6 

20.6 

14.1 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208539 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
10114/2022 
10/26/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ...... -:;:::> ...,;:?_ - ~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

%Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-11 

2870377 

1st Floor, 
Classroom 112, 
Floor, Under 11 x 11, 

On Concrete 

Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Gray/Beige 

ND 
17.8 
ND 

17.8 

28.6 

39.0 

14.6 

Client 

4988-MS-11 

2 

2870377 

1st Floor, 
Classroom 112, 
Floor, Under 11 x 11, 

On Concrete 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
3.8 
ND 

3.8 

69.1 

11.8 

15.3 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-12 

2870378 

1st Floor, 
Classroom 112, 
Floor, On 9" x 9" 
Floor Tile, 11 x 11, 

Beige 
Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Beige/Black 

ND 
ND 
ND 

ND 

24.2 

54.4 

21.4 

Page 3 of9 

4988-MS-12 

2 

2870378 

1st Floor, 
Classroom 112, 
Floor, On 9" x 9" 
Floor Tile, 11 x 11, 

Beige 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

61.8 

27.2 

11.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208539 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988 - Nanuet UFSD - Nanuet Middle School- 143 Church Street - Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/26/2022 

Analyzed By : Ernest Sanchez 
Signature : ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 4988-MS-1 3 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

% Other 

%Total Asbestos 

Other % Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

2870379 

1st Floor, 
Classroom 112, 
Floor, On 9" x 9" 
Floor Tile, 1' x 1', 
Beige 
Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Beige/Black 

ND 
< 0.1 

ND 

< 0.1 

24.4 

67.2 

8.4 

Client 

4988-MS-13 

2 

2870379 

1st Floor, 
Classroom 112, 
Floor, On 9" x 9" 
Floor Tile, 1' x 1', 
Beige 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
< 0.3 

ND 

< 0.3 

55.0 

14.7 

30.3 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-1 6 

2 

2870380 

1st Floor, 
Classroom 112, 
Floor, On 
Cementitious Wall, 
Black, 4 Inch 
Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOB Tern 

No 
Yes 
No 
Tan 

ND 
< 0.3 

ND 

< 0.3 

71.3 

2.3 

26.4 

Page 4 of 9 

4988-MS-1 7 

2 

2870381 

1st Floor, 
Classroom 112, 
Floor, On 
Cementitious Wall, 
Black, 4 Inch 
Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOB Tern 

No 
Yes 
No 
Tan 

ND 
ND 
ND 

ND 

70.4 

1.9 

27.7 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208539 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
10114/2022 
10/26/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ...... -:;:::> ...,;:?_ - ~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

%Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-21 

2870382 

1st Floor, 
Classroom 106, 
Floor, On Concrete, 
9 x 9, Gray 

Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Gray 

ND 
15.8 
ND 

15.8 

29.6 

41.7 

12.9 

Client 

4988-MS-21 

2 

2870382 

1st Floor, 
Classroom 106, 
Floor, On Concrete, 
9 x 9, Gray 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
0.4 
ND 

0.4 

73.5 

17.8 

8.3 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-22 

2870383 

1st Floor, 
Classroom I 04, 
Floor, On Concrete, 
12" X 12", Light 
Blue 
Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND 

15.7 

82.5 

1.8 

Page 5 of9 

4988-MS-22 

2 

2870383 

1st Floor, 
Classroom 104, 
Floor, On Concrete, 
12" X 12", Light 
Blue 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
1.2 

ND 

1.2 

83.3 

4.7 

10.8 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208539 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/26/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

% Other 

%Total Asbestos 

Other % Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-23 

2870384 

2nd Floor, 
Classroom 230, 
Floor, On Concrete, 
12" x 12", White 

Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
White 

ND 
ND 
ND 

ND 

16.1 

81.8 

2. 1 

Client 

4988-MS-23 

2 

2870384 

2nd Floor, 
Classroom 230, 
Floor, On Concrete, 
12" x 12", White 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

77.1 

5.5 

17.4 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-24 

2870385 

2nd Floor, 
Classroom 228, 
Floor, On Concrete, 
12" x 12", White 

Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
White 

ND 
ND 
ND 

ND 

14.4 

83.2 

2.4 

Page 6 of9 

4988-MS-24 

2 

2870385 

2nd Floor, 
Classroom 228, 
Floor, On Concrete, 
12" x 12", White 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

86.7 

3.3 

10.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Mu st Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208539 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street - Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/26/2022 

Analyzed By : Ernest Sanchez 
Signature : ~ ...... --:;:::> ...,;:?___ ~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 4988-MS-25 

Layer Number 2 

Lab ID Number 2870386 

Sample Location 2nd Floor, 
Classroom 200, 
Wall, 4", Black 

Sample Description Covebase Molding 
and Adhesive 
(Adhesive Layer) 

Analytical Method NOB Tern 

Appearance Layered Yes 
Homogenous No 
Fibrous No 
Color Tan/Brown 

Asbestos % Amosite ND 
Content % Chrysotile ND 

%Other ND 

%Total Asbestos ND 

Other %Organic 65.4 
Materials 
Present % Carbonates 7.1 

% Other Inorganic 27.5 

Client 

4988-MS-26 

2 

2870387 

2nd Floor, 
Classroom 222, 
Wall, 4", Gray 

Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOB Tern 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND 

45.4 

34.7 

19.9 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-27 

2870388 

1st Floor, 
Classroom 114, 
Wall, 4", Gray 

Covebase Molding 
and Adhesive 
(Molding Layer) 

NOB Tern 

No 
Yes 
No 
Gray 

ND 
ND 
ND 

ND 

56.4 

41.5 

2.1 

Page 7 of9 

4988-MS-27 

2 

2870388 

1st Floor, 
Classroom 114, 
Wall, 4", Gray 

Covebase Molding 
and Adhesive 
(Adhesive Layer) 

NOB Tern 

Yes 
No 
No 
Beige/Brown 

ND 
ND 
ND 

ND 

46.7 

33.0 

20.3 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208539 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/26/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

%Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-28 

2870389 

2nd Floor, 
Classroom 202, 
Floor, Top Layer, 
On Floor Tile, 12" x 

12", White/Black 
Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
White/Black 

ND 
ND 
ND 

ND 

23 .2 

67.4 

9.4 

Client 

4988-MS-28 

2 

2870389 

2nd Floor, 
Classroom 202, 
Floor, Top Layer, 
On Floor Tile, 12" x 

12", White/Black 
Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
5.5 

ND 

5.5 

74.5 

11.7 

8.3 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-29 

2870390 

2nd Floor, 
Classroom 240, 
Floor Tile, On Slab, 
9 x 9, Gray 

Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Beige/Black 

ND 
18.0 
ND 

18.0 

31.0 

39.0 

12.0 

Page 8 of9 

4988-MS-29 

2 

2870390 

2nd Floor, 
Classroom 240, 
Floor Tile, On Slab, 
9 x 9, Gray 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
2.4 
ND 

2.4 

80.6 

7.4 

9.6 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP. LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2208539 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 10112-13/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salerno/J. Mages 
1011 4/2022 
10/26/2022 

Analyzed By : Ernest Sanchez 
Signature: ~ ..--:::::--...,;:?.-~ 

Analytical Method : 
NVLAP Lab Code : 

NYS-DOH 198.4 
101646-0 

NYS Lab No. 1085 1 

Samole ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

% Other 

%Total Asbestos 

Other % Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-35 

2870391 

2nd Floor, Resource 
Room I , Floor, 12" 
x 12", Light Blue, 
On Slab 

Floor Tile and 
Mastic 
(Tile Layer) 

NOB Tern 

No 
Yes 
No 
Blue 

ND 
ND 
ND 

ND 

16.3 

79.7 

4.0 

Client 

4988-MS-35 

2 

2870391 

2nd Floor, Resource 
Room 1, Floor, 12" 
x 12", Light Blue, 
On Slab 

Floor Tile and 
Mastic 
(Mastic Layer) 

NOB Tern 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

56.8 

34.5 

8.7 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

Page 9 of9 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless othen vise noted. ND = Not Detected. 
Liability Limited To Cost Of Analysis. This Report Mu st Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 



Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: Grav Tern 

No. of Samples 23 
Received: 

No. of Samples 16 
Analyzed: 

Client Project RE: CPN 22-4988 - Nanuet UFSD - Nanuet Middle School- 143 
Number/Name: Church Street- Nanuet, NY 

Lab lD Numbers: 2870369-2870373;2870374-2870379;2870380-2870381 ;2870382-
2870390;2870391 

Collected By: N. Salerno/J. Mages 

Received By: Damien Warner :; =-=::.~~ 

Logged In By: Meghan A. W amer ~J'-""~~~ 

Prepped By: Damien Warner .:=:-:=?~~ 

Analyzed By : Ernest Sanchez ~ -- ;_;;;;;>" ~--s-

Re-Analyzed By: 

Checked By: Damien Warner ;-=-:;:?~~ 

£ -Transmitted By: Damien Warner ~ :::=::>~~ 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASlnc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Tum-Around: 

Shipped Via: 

State of Origin: 

2208539 

Five Day 

NY DB004 

NY 

Sample Disposition: Standard x 

Return 

10112-13/2022 

10/1 4/2022 Time: 1856 

10/20/2022 

10/25/2022 

10/26/2022 Time: 0945 

10/26/2022 

10/26/2022 Time: 1031 

Fax 914-592-8956 



Quality Environmental Solutions and Technologies, Inc. 

Bulk Sample Chain of Custody 

CLIENT: Nanuet UFSD 

ADDRESS: 101 Church Street 

Nanuet, NV 10954 

CONTACT: Rudy Villanyl845·627-9852 

PROJECT ID: Nanuet Middle School 

143 Church Street, Nanuet NY 10954 

PROJECT " · 22-4988 

F!;~}};illrnta&, ~~~.li(,olj 'F.TiiT'1J I II. 

'::t 4988-MS-01 as FIRST ClASSROOM 118 

2t:!703 10 4988-MS-02 85 FIRST ClASSROOM 120 

287037 1 4988-MS-03 85 SECOND ClASSROOM 238 

287037 2 4988-MS-{)4 2 FIRST TECHNOLOGY ROOM 108 

2bl037 3 4988-MS-{)5 2 FIRST TECHNOLOGY ROOM 108 

4988-MS-06 67 FIRST WOOD SHOP, ROOM 110 

4988-MS-07 67 FIRST TECHNOlOGY ROOM 108 

287037 4 4988-MS-08 74 FIRST TECHNOLOGY ROOM 108 

2rlt03l b 4988-MS-09 74 FIRST TECHNOtoGV ROOM 108 

28/U37 6 4988-MS-10 63 FIRST ClASSROOM 112 

2tit031 7 4988-MS-11 63 fiRST CLASSROOM 112 

<::titU3/ b 4988-MS-12 63 FIRST CLASSROOM 112 

281037 9 4988-MS-13 63 FIRST CLASSROOM 112 

4988-MS-14 46 FIRST CLASSROOM 118 

4988-MS-15 46 FIRST CLASSROOM 112 

Comments : _ _ _____ _ """?;r----- - ---- -

SUBMITIEDBV~ 
/ 

RECEIVED BY: p ·· eJ,/rJ~J:J---vvL-;:)1.... 

SAMPLED BY: N.Salerno & J.Mages 

DATE SAMPLED: 10/12122 & 10/13122 

ANALYSIS METHOD: PLM/ PlM·NOB/OTEM 

TURN-AROUND TIME: _s_ta_n_d_a_rd _______ _ 

11{•!-r-1 --·1Fr:l1!' 
IN UV, ON PIPE WRAP 

IN UV, ON PIPE WRAP 

IN UV, ON PIPE WRAP 

FLOOR, UNDER CARPET, ON 
ADHESIVE 

CONCRETE 

FLOOR, UNDER CARPET, ON 
ADHESIVE 

CONCRETE 

WAll BLOCK AND MORTAR 

WAll BLOCK AND MORTAR 

ON CONCRETE BLOCK, WAll COVE BAS£ MOLDING ANO ADHESIVE 

ON CONCRETE BLOCK, WAll COVE BASE MOLDING AND ADHESIVE 

FLOOR, UNDER l'X1', ON CONCRETE FLOOR TILE AND MASTIC 

FLOOR, UNDER l'Xl', ON CONCRETE FLOOR TILE AND MASTIC 

FLOOR, ON 9"X9" FLOOR TILE, 1'X1', 
FLOOR TilE AND MASTIC 

BEIGE 

FLOOR, ON 9"X9" FLOOR TILE, 1'Xl', 
FlOOR TilE AND MASTIC 

BEIGE 

FLOOR, UNDER FlOOR TILE CONCRETE SLAB 

flOOR, UNDER FLOOR TILE CONCRETE SLAB 

DATE: 10/14 (2022 
c .. ·'·h._ .. ~, ·.··. '-' ~-·-·} ~·-~·· - : ...... -_ ... _ . - ,. ~~ . -:a )r· 



Quality Environmental Solutions and Technologies, Inc. 

Bulk Sample Chain of Custody 

CLIENT: Nanuet UFSD 

ADDRESS: 101 Church Street 

Nanuet, NY 10954 

CONTACT: Rudy Villanyl 845·627·9852 

PROJECT ID: Nanuet Middle School 

143 Church Street, Nanuet NY 10954 

PROJECT# · 22·4988 

SAMPLED BY: N.Salerno & J.Mages 

DATE SAMPLED: 10/12122 & 10/13/22 

ANALYSIS METHOD: PLM/ PLM·NOB/QTEM 

TURN· AROUND TIME: Standard --------------------
1: 1 a,•J l i~\(!';:~..nfil-(.t{·~~ff~.~~~ ooT r.m~:~-~'I-!' t:•l~~m;m,•,FtT-.l]f1 

4988-M$·16 74 FIRST CLASSROOM 112 
ON CEMENTITOUS WALL, BLACK, 4 

COVE BASE MOLDING AND ADHESIVE 
INCH 2d/U3d0 

4988·MS·17 74 FIRST CLASSROOM 112 
ON CEMENTITOUS WALL, BLACK, 4 

COVE BASE MOlDING AND ADHESIVE 1 INCH 2dt03d 

4988-MS-18 69 FIRST CLASSROOM 112 WALL WITH DOOR, ON WIRE LATHE PLASTER 

4988-MS-19 69 FIRST CLASSROOM 112 WALL WITH DOOR, ON WIRE LATHE PLASTER 

4988·MS·20 69 FIRST CLASSROOM 112 WALL WITH DOOR, ON WIRE LATHE PLASTER 

2 4988-MS-21 63 FIRST CLASSROOM 106 FLOOR, ON CONCRETE, 9X9, GREY FLOOR TILE AND MASTIC 

287038 3 4988-MS-22 63 FIRST CLASSROOM 104 
FLOOR, ON CONCRETE, 12"X12", 

FLOOR TILE AND MASTIC 
LIGHT BLUE 

2870384 4988-MS-23 63 SECOND 

• 
CLASSROOM 230 

FLOOR, ON CONCRETE, 12"Xl2", 
FLOOR TILE AND MASTIC 

WHITE 

28703 85 4988-MS-24 63 SECOND CLASSROOM 228 
FLOOR, ON CONCRETE, 12"Xl2", 

WHITE 
FLOOR TILE AND MASTIC 

db 4988-MS-25 74 SECOND CLASSROOM 200 WALL, 4", BLACK COVE BASE MOLDING AND ADHESIVE 

2d/03 8/ 4988-MS-26 74 SECOND CLASSROOM 222 WALL, 4", GREY COVEBASE MOLDING AND ADHESIVE 

2~70.3 88 4988-MS-27 74 FIRST CLASSROOM 114 WALL, 4", GREY COVE BASE MOLDING AND ADHESIVE 

9 4988-MS-28 63 SECOND CLASSROOM 202 
FLOOR, TOP LAYER, ON FLOOR TILE, 

FLOOR TILE AND MASTIC 
12"X12", WHITE/BLACK 

287038 

28/UJ~ u 4988-MS-29 63 SECOND CLASSROOM 240 FLOOR TILE, ON SLAB, 9)(9, G REV FLOOR TILE AND MASTIC 

4988-MS-30 51 FIRST CLASSROOM 114 WALL SHEETROCK 

Comments: 
------------------~---------------

SUBMITTEDBV,,~¥~-
RECEIVED BY: t?- k/V)"J-p--vn;y'----- DATE: ____ -=-----::~ 

J0~ PAGE___&_ OF __,_2_ ----- --- . /.:...----



2bl03~ 

Quality Environmental Solutions and Technologies, Inc. 

Bulk Sample Chain of Custody 

CLIENT: Nanuet UFSD 

ADDRESS: 101 Church Street 

Nanuet, NV 10954 

CONTACT: Rudy Villanyi 845-627-9852 

PROJECT ID: Nanuet Middle School 

143 Church Street, Nanuet NV 10954 

PROJECT U • 22-4988 

· ~:;;liJ~J'1L~':i>'l ;;:i.i'J'!h'JT-1 ·;;.-; .-,u::r;";;;;: ·. : ·,:~ ;_;,fj'~f.~~~· ,' f'flil:Yill_l :~:. 

4988·MS·31 51 SECOND LIBRARV 

4988-MS-32 30 fiRST CLASSROOM 114 

4988-MS-33 30 SECOND LIBRARV 

4988-MS-34 30 SECOND LIBRARV 

1 4988-MS-35 63 SECOND RESOURCE ROOM 1 

Comments: _ _ _______ -::----------

SUBMITTED BY~:t?:J·-~~ 
RECEIVED BY: b._ vY?"t~~t-.. 

SAMPLED BY: N.Salerno & J.Mages 

DATE SAMPLED: 10/12122 & 10/13/22 

ANALYSIS METHOD: PLMI PLM·NOB/QTEM 

TURN-AROUND TIME: ..:S.;.;ta;:.n..:d..:ar.:d:._ ______ _ 

;rt; -,-:·.: ;/~i);!'t~tlt·.tJ0, . ;~; ... . .. ·~:::il1'f.l;!1rr/~1 . 

WALL SHEETROCK 

WALL, ON SHEETROCK JOINT COMPOUND 

WALL, ON SHEETROCK JOINT COMPOUND 

WALL, ON SHEETROCK JOINT COMPOUND 

flOOR, 12"Xl2", liGHT BLUE, ON 
FLOOR TILE AND MASTIC 

SLAB 

DATE: } O/lLJ /2a?!h 



~ ............................................. :. ~ :::;_ ............................................ ~ 
~~ ~"'2..Z"'"® 

EAS Batch No. 2209203 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected: 11110/2022 
Collected By: N. Salemo/T. McAfee 
Date Received : 1111112022 
Date Analyzed : 11/14/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method : NYS-DOH 198.1 

NVLAP Lab Code : I 01646-0 

NYS Lab No. 10851 

Sample ID Number 4988-MS-A-03 

Layer Number 

Lab ID Number 2875954 

Sample Location Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
2nd Layer 

Sample Description Perlite 

Method of Quantification Scanning Option 

Appearance Layered Yes 
Homogenous No 
Fibrous Yes 
Color Gray/Brown/Black 

Sample Treatment Homogenized 

Asbestos % Amosite ND 
Content % Chrysotile ND 

%Other ND 
%Total Asbestos ND 

Other Fibrous % Fibrous Glass ND 
Materials %Cellulose 35.0 
Present %Other ND 

% Unidentified ND 

Non-Fibrous %Silicates 5.0 
Materials % Carbonates ND 
Present %Other 15.0 Perlite 

% Unidentified 45 .0 

Client: 

4988-MS-A-04 

2875955 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
2nd Layer 

Perlite 

Scanning Option 

Yes 
No 
Yes 
Gray/Brown/Black 

Homogenized 

ND 
ND 
ND 
ND 

ND 
30.0 
ND 
ND 

5.0 
ND 
15.0 Perlite 

50.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-A-10 

2875956 

Lower Roof, Field, 
Over Security 
Vestibule, Over 
Metal Deck, 2nd 
Layer 
Perlite 

Scanning Option 

Yes 
No 
Yes 
Gray/Brown/Black 

Homogenized 

ND 
ND 
ND 
ND 

ND 
30.0 
ND 
ND 

5.0 
ND 

20.0 Perlite 

45.0 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 

Page I of2 

4988-MS-A-13 

2875957 

2nd Floor, Hallway, 
Above Suspended 
Ceiling, On Metal 
Pipe Elbow 

Mudded Joint 
Packing 

Scanning Option 

No 
No 
Yes 
Gray 

Homogenized 

ND 
ND 
ND 
ND 

30.0 
ND 
ND 
ND 

5.0 
20.0 
ND 

45.0 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 
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EAS Batch No. 2209203 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected: 11110/2022 
Collected By: N. Salemo/T. McAfee 
Date Received : 1111112022 
Date Analyzed : 11/14/2022 
Analyzed By : George Htay 
Signature: ~~ 
Analytical Method : NYS-DOH 198.1 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

Sample ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Method of Quantification 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Sample Treatment 

Asbestos % Amosite 
Content % Chrysotile 

%Other 
%Total Asbestos 

Other Fibrous % Fibrous Glass 
Materials %Cellulose 
Present %Other 

% Unidentified 

Non-Fibrous %Silicates 
Materials % Carbonates 
Present %Other 

% Unidentified 

4988-MS-A-14 

2875958 

2nd Floor, Hallway, 
Above Suspended 
Ceiling, On Metal 
Pipe Elbow 

Mudded Joint 
Packing 

Scanning Option 

No 
No 
Yes 
Gray 

Homogenized 

ND 
ND 
ND 
ND 

30.0 
ND 
ND 
ND 

5.0 
25 .0 
ND 

40.0 

Client: 

4988-MS-A-15 

2875959 

2nd Floor, Hallway, 
Above Suspended 
Ceiling, On Metal 
Pipe Elbow 

Mudded Joint 
Packing 

Scanning Option 

No 
No 
Yes 
Gray 

Homogenized 

ND 
ND 
ND 
ND 

30.0 
ND 
ND 
ND 

5.0 
25.0 
ND 

40.0 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

Results Applicable To Those Items Tested. Report Cannot be Reproduced. Except Entirely, Without Written Approval of the Laboratory. ND ~ Not Detected. Reporting Limit is <I%. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Can Not Be Used To Claim That NOB Items Tesled Are Non-Asbestos Containing. Overall Lab Accuracy ± 17%. Samples received in acceptable condition unless otherwise noted. 

Page 2 of2 

AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Conoecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford , New York 10523-1610 (914) 592-8380 http://www.EASinc.com 



Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: % Asb 

No. of Samples 6 
Received: 

No. of Samples 6 
Analyzed: 

Client Project RE: CPN 22-4988 - Nanuet UFSD - Nanuet Middle School- 143 
Number/Name: Church Street- Nanuet, NY 

Lab lD Numbers: 2875954-2875955;2875956;2875957-2875959 

Collected By: N. Salerno/T. McAfee 

Received By: Damien Warner :; =-=::.~~ 

Logged In By: Marita Prado ~==-:!3?5 ":Dr=:& 

Prepped By: Marita Prado -===fl;;'l 

Analyzed By : George Htay ~~ 

Re-Analyzed By: 

Checked By: Damien Warner ;-=-:;:?~~ 

£ -Transmitted By: Damien Warner ~ :::=::>~~ 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASlnc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Turn-Around: 

Shipped Via: 

State of Origin: 

2209203 

5 Day 

NY DB004 

NY 

Sample Disposition: Standard x 

Return 

11110/2022 

11 /1 1/2022 Time: 1959 

11114/2022 

11114/2022 

11 /14/2022 Time: 1525 

11 /22/2022 

11 /22/2022 Time: 1114 

Fax 914-592-8956 



~ ................................................ :. ~ .-... .............................................. ~ 
~~ ~'!o...Z""® 

EAS Batch No. 2209204 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 11/10/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/T. McAfee 
1111112022 
11/21/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 4988-MS-A-01 

Layer Number 

Lab ID Number 2877968 

Sample Location Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
Top Layer 

Sample Description Rolled Roofing 

Analytical Method NOBP!m 

Appearance Layered Yes 
Homogenous No 
Fibrous Yes 
Color Black/Gray 

Asbestos % Amosite ND 
Content % Chrysotile ND 

%Other ND 

% Total Asbestos ND Inconclusive 

Other %Organic 60.0 
Materials 
Present % Carbonates 14.9 

% Other Inorganic 25.1 

Client 

4988-MS-A-02 

2877969 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
Top Layer 

Rolled Roofing 

NOBP!m 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND Inconclusive 

64.9 

12.7 

22.4 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-A-05 

2877970 

Upper Roof, Field, 
At R TU Location, 
Over Metal Deck, 
3rd Layer 

Isofoam 

NOBP!m 

No 
Yes 
No 
Yellow 

ND 
ND 
ND 

ND 

99.3 

0.5 

0.2 

Page 1 of4 

4988-MS-A-06 

2877971 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
3rd Layer 

Isofoam 

NOBP!m 

No 
Yes 
No 
Yellow 

ND 
ND 
ND 

ND 

98.4 

1.4 

0.2 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2209204 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 11/10/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/T. McAfee 
1111112022 
11/21/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-A-07 

2877972 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
Bottom Layer 

Tar/Tar Paper 
(Tar Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

99.6 

0.2 

0.2 

Client 

4988-MS-A-07 

2 

2877972 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
Bottom Layer 

Tar/Tar Paper 
(Tar Paper Layer) 

NOBP!m 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND Inconclusive 

92.7 

4.6 

2.7 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-A-08 

2877973 

Upper Roof, Field, 
At R TU Location, 
Over Metal Deck, 
Bottom Layer 

Tar/Tar Paper 
(Tar Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
< 0.1 

ND 

< 0.1 

99.7 

0.1 

0.2 

Page 2 of4 

4988-MS-A-08 

2 

2877973 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
Bottom Layer 

Tar/Tar Paper 
(Tar Paper Layer) 

NOBP!m 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND Inconclusive 

92.4 

5.1 

2.5 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 
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EAS Batch No. 2209204 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 11/10/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/T. McAfee 
1111112022 
11/21/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-A-09 

2877974 

Lower Roof, Field, 
Over Security 
Vestibule, Over 
Metal Deck, Top 
Layer 
Rolled Roofing 

NOBP!m 

Yes 
No 
Yes 
Black 

ND 
ND 
ND 

ND Inconclusive 

90.3 

8.0 

1.7 

Client 

4988-MS-A-11 

2877975 

Lower Roof, Field, 
Over Security 
Vestibule, Over 
Metal Deck, 3rd 
Layer 
Isofoam 

NOBP!m 

No 
Yes 
No 
Yellow 

ND 
ND 
ND 

ND 

98.7 

1.2 

0.1 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

4988-MS-A-12 

2877976 

Lower Roof, Field, 
Over Security 
Vestibule, Over 
Metal Deck, Bottom 
Layer 
Tar/Tar Paper 
(Tar Layer) 

NOBP!m 

No 
Yes 
No 
Black 

ND 
ND 
ND 

ND 

99.3 

0.4 

0.3 

Page 3 of4 

4988-MS-A-12 

2 

2877976 

Lower Roof, Field, 
Over Security 
Vestibule, Over 
Metal Deck, Bottom 
Layer 
Tar/Tar Paper 
(Tar Paper Layer) 

NOBP!m 

Yes 
No 
Yes 
Black 

ND 
ND 
ND 

ND Inconclusive 

31.6 

67.2 

1.2 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% verrnicu1ite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 



~ .................................................. :. ~ .-... ................................................ ~ 
~~ ~'!o...Z""® 

EAS Batch No. 2209204 Eastern Analytical Services, Inc. 
Bulk Sample Results 

RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 11/10/2022 
Collected By : 
Date Received : 
Date Analyzed : 

N. Salemo/T. McAfee 
1111112022 
11/21/2022 

Analyzed By : George Htay 
Signature: -~-
Analytical Method : NYS-DOH 198.6 
NVLAP Lab Code : 101646-0 

NYS Lab No. 10851 

Samnle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homogenous 
Fibrous 
Color 

Asbestos % Amosite 
Content % Chrysotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-A-16 

2877977 

2nd Floor, Hallway, 
Suspended Ceiling, 
2' x 4' Textured 

Ceiling Tile 

NOBP!m 

Yes 
No 
Yes 
Gray/White/Beige 

ND 
ND 
ND 

ND Inconclusive 

13.9 

37.7 

48.4 

Client 

4988-MS-A-17 

2877978 

2nd Floor, Hallway, 
Suspended Ceiling, 
2' x 4' Textured 

Ceiling Tile 

NOBP!m 

Yes 
No 
Yes 
Gray/White 

ND 
ND 
ND 

ND Inconclusive 

13.6 

35.7 

50.7 

QuES&T, Inc. 
1376 Route 9 
Wappingers Falls, NY 12590 

Page4 of4 

Results Applicable To Those Items Tested. Report Cannot be Reproduced, Except Entirely, Without Written Approval of the Laboratory. Samples received in acceptable condition unless otherwise noted. ND ~Not Detected. 
Liability Limited To Cost Of Analysis. This Report Must Not be Used by the Client to Claim Product Endorsement by NVLAP or Any Agency of the US Government. 
These Results Cannot Be Used To Claim That NOB Items Tested Are Non-Asbestos Containing (Unless "%Other Inorganic", As Reported Above, Is Less Than One Percent). 
This method does not remove vermiculite and may underestimate the level of asbestos present in a sample containing greater than 10% vermiculite. 
AIHA LAP, LLC No. 100263 Rhode Island DOH No. AAL-072 Massachusetts DOL No. A A 000072 Connecticut DOH No. PH-0622 Maine DEP No. LA-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914} 592-8380 http://www.EASinc.com 



Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: Grav Plm 

No. of Samples 11 
Received: 

No. of Samples 11 
Analyzed: 

Client Project RE: CPN 22-4988 - Nanuet UFSD - Nanuet Middle School- 143 
Number/Name: Church Street- Nanuet, NY 

Lab lD Numbers: 2877968-2877969;2877970-2877974;2877975-2877976;2877977-
2877978 

Collected By: N. Salerno/T. McAfee 

Received By: Damien Warner :; =-=::.~~ 

Logged In By: Damien Warner ~~~ 

Prepped By: Marita Prado -===fl;;'l 

Analyzed By : George Htay ~~ 

Re-Analyzed By: 

Checked By: Damien Warner ~~-~ 

£ -Transmitted By: Damien Warner ~ :::=::>~~ 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASlnc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Turn-Around: 

Shipped Via: 

State of Origin: 

2209204 

5 Day 

NY DB004 

NY 

Sample Disposition: Standard x 

Return 

11110/2022 

11 /1 1/2022 Time: 1959 

11120/2022 

11121/2022 

11 /21 /2022 Time: 1540 

11 /22/2022 

11 /22/2022 Time: 1114 

Fax 914-592-8956 



--- .. ... ---
~------------------~. ~ ~------------------....._.. 

~~~~® 
EAS Batch No. 2209205 Eastern Analytical Services, Inc. 

Bulk Sample Re1ults 
RE: CPN 22-4988 -Nanuet UFSD -Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 11/10/2022 
Collected By: N. Salerno/f. McAfee 
Date Received : 11/11/2022 
Date Analyzed : 11/2212022 
Analyzed By : Fahrudin Lalic 
Signature: , - _ ~ 
Analytical Method : NYS-DOH 198.4 
NVLAP Lab Code : 101646-0 
NYS Lab No. 10851 

S81DDle ID Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homo~enous 

Fibrous 
Color 

Asbestos %Amosite 
Content % Chrvsotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-A-01 

2877968 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
Top Layer 

Rolled Roofing 

NOBTc:m 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND 

60.0 

14.9 

25.1 

Client QuES&T, Inc. 
1376Route 9 

4988-MS-A-02 

2877969 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
Top Layer 

Rolled Roofing 

NOBTem 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND 

64.9 

12.7 

22.4 

Wappingers Falls, NY 12590 

4988-MS-A-07 

2 

2877972 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
Bottom Layer 

Tar/far Paper 
(Tar Paper Layer) 

NOBTem. 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND 

92.7 

4.6 

2.7 

Page 1 of2 

4988-MS-A-08 

2 

2877973 

Upper Roof, Field, 
At RTU Location, 
Over Metal Deck, 
Bottom Layer 

Tar/Tar Paper 
(Tar Paper Layer) 

NOBTc:m 

Yes 
No 
Yes 
Black/Gray 

ND 
ND 
ND 

ND 

92.4 

5.1 

2.5 

ltmuliiiApplioeblaTolhooclliDI TOlled RqJor!CIIIIDOtboltqm>cluood, I!Jiooptl!atiroly, W"llboii!WiittoDApprovala!dlol..oiJonitilly. Samploo....medio.~ooaditicolllllonotbmriaolllllal. ND•NotDotllctod. 
Li1bi1itJ Limi!M To Colt Of Anll)wia. Thilltq>Drt Mlllt Not be Uocd by Ill<: Clic:lllt to Claim Pmclnot Blldo!lc:moot llyNVlAP or Arq A..-y of1hc Ul Oovcmmcnt 
AlHALAP, IJ..C No. 100263 llhock llllmd DOH No. AAJ....0n MJ!yeclm ..... DOL No. A A000072 Coonoc:ticatDOHND. PH-Om Maine DBPND. I..A-024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523-1610 (914) 592-8380 http://www.EASinc.com 



--- .. ... ---
~------------------~. ~ ~------------------....._.. 

~~~~® 
EAS Batch No. 2209205 Eastern Analytical Services, Inc. 

Bulk Sample Re1ults 
RE: CPN 22-4988 -Nanuet UFSD -Nanuet Middle School- 143 Church Street- Nanuet, NY 

Date Collected : 11/10/2022 
Collected By: N. Salerno/f. McAfee 
Date Received : 11/11/2022 
Date Analyzed : 11/2212022 
Analyzed By : Fahrudin Lalic 
Signature: , - _ ~ 
Analytical Method : NYS-DOH 198.4 
NVLAP Lab Code : I 01646-0 
NYS Lab No. 10851 

S81DDle lD Number 

Layer Number 

Lab ID Number 

Sample Location 

Sample Description 

Analytical Method 

Appearance Layered 
Homo~enous 

Fibrous 
Color 

Asbestos %Amosite 
Content % Chrvsotile 

%Other 

% Total Asbestos 

Other %Organic 
Materials 
Present % Carbonates 

% Other Inorganic 

4988-MS-A-09 

2877974 

Lower Roof, Field, 
Over Security 
Vestibule, Over 
Metal Deck, Top 
Layer 
Rolled Roofing 

NOBTc:m 

Yes 
No 
Yes 
Black 

ND 
ND 
ND 

ND 

90.3 

8.0 

1.7 

Client QuES&T, Inc. 
1376Route 9 

4988-MS-A-12 

2 

2877976 

Lower Roof, Field, 
Over Security 
Vestibule, Over 
Metal Deck, Bottom 
Layer 
Tart1'ar Paper 
(Tar Paper Layer) 

NOBTem. 

Yes 
No 
Yes 
Black 

ND 
ND 
ND 

ND 

31.6 

67.2 

1.2 

Wappingers Falls, NY 12590 

4988-MS-A-16 

2877977 

2nd Floor, Hallway, 
Suspended Ceiling, 
2' x 4' Textured 

Ceiling Tile 

NOBTem. 

Yes 
No 
Yes 
Gray/White/Beige 

ND 
ND 
ND 

ND 

13.9 

37.7 

48.4 

Page2 of2 

4988-MS-A-17 

2877978 

2nd Floor, Hallway, 
Suspended Ceiling, 
2' x 4' Textured 

Ceiling Tile 

NOBTc:m 

Yes 
No 
Yes 
Gray/White 

ND 
ND 
ND 

ND 

13.6 

35.7 

50.7 

ltmuliiiApplioeblaTolhooclliDI TOlled RqJor!CIIIIDOtboltqm>cluood, I!Jiooptl!atiroly, W'llboii!WiittoDApprovala!dlol..oiJonitilly. Samploo....medio.~ooaditicolllllonotbmriaolllllal. ND•NotDotllctod. 
Li1bi1itJ Limi!M To Colt Of Anll)wia. Thilltq>Drt Mlllt Not be Uocd by Ill<: Clic:lllt to Claim Pmclnot Blldo!lc:moot llyNVlAP or Arq A..-y of1hc Ul Oovcmmcnt 
AlHA LAP, IJ..C No. 100263 llhock llllmd DOH No. AAJ....0n MJ!yeclm ..... DOL No. A A 000072 Coonoc:ticat DOH ND. PH-Om Maine DBP ND. I.A.024 Vermont DOH No. AL-709936 

4 Westchester Plaza Elmsford, New York 10523·1610 (914) 592·8380 http://www.EASinc.com 



Eastern Analytical Services, Inc. 

EAS Client: QuES&T, Inc. 
1376 Route 9 

Chain of Custody Form 

Wappingers Falls, NY 12590 

Analyte: GravTem 

No. of Samples 11 
Received: 

No. of Samples 5 
Analyzed: 

Client Project RE: CPN 22-4988- Nanuet UFSD- Nanuet Middle School- 143 
Number/Name: Church Street- Nanuet, NY 

Lab ID Numbers: 2877968-2877969;2877970-2877974;2877975-2877976;2877977-
2877978 

Collected By: N. Salerno/T. McAfee 

Received By: Damien Warner ~ =::::>~. h:/" 

Logged In By: Damien Warner .::=.;;:>__~. h:/" 

Prepped By: Fahrudin Lalic --------
Analyzed By : Fahrudin Lalic =--~--

Re-Analyzed By: 

Checked By: Damien Warner ;=:::::>__~. h:/" 

E-Transmitted By: Damien Warner ~ =::::>~. h:/" 

Logged Out By: 

Phone 914-592-8380 e-mail Lab@EASinc.com 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

EAS Batch No. 

Tum-Around: 

Shipped Via: 

State of Origin: 

2209205 

Five Day 

NYDB004 

NY 

Sample Disposition: Standard x 

Return 

11/10/2022 

11/11/2022 Time: 1959 

11/20/2022 

11/21/2022 

11/22/2022 Time: 0055 

11/22/2022 

11/22/2022 Time: 1114 

Fax 914-592-8956 



Quality Environmental Solutions and Technologies, Inc. 

Bulk Sample Chain of Custody 

CLIENT: Nanuet UFSD 

ADDRESS: 101 Church Street 

Nanuet, NV 10954 

CONTACT: Rudy Villanyi 845-627-9852 

PROJECT 10: Nanuet Middle School 

143 Church Street, Nanuet NY 10954 

PROJECT # : 22-4988 

SAMPLED BY: N.Salerno & T. McAfee 

DATE SAMPLED: 10-Nov-22 
--~----------------

ANALYSIS METHOD: PLM/ PLM-NOB/QTEM 

Tl)RN-AAOUND TIME: ..,s_te_n_d_a_rd _______ _ 

~"'"~~-,.- · · ~m~~~z?r~..,~·""""'t-00'"'"1F '"' -r:.,..·~ · · ··- 'l¥l"'"'ili'"'f ---·. ··· ... --·.,..rar .. .,.., - ,~ ;. 'fi!IMI .-:~ g cm~e 10 b , ··,~-':' •:t: -l.Oca1l.on'~'~"·'~J·" ~· ····.: .· Mater a J' ... " 
.,j( R- :..).. ------ - -~ t-:'~ .. -.:.a .. ·--~ ~ o - ·- o .. ~· ~~ ,'ti. J ~ •.. ~ f~-4· ...... 0 _._., 00 • .:t:.:._, ~ ...... 

2877968 4988-MS-A-01 1 Upper Roof Upper Roof 

l877969 4988-MS-A-02 1 Upper Roof Up par Roof 

4988-MS-A-03 2 Upper Roof Upper Roof 

4988-MS-A-04 2 Upper Roof Upper Roof 

4988-MS·A-<lS 3 Upper Roof Upper Roof 

L 
28'17970 

2877971 l 4988· MS·A·OG 3 Upper Roof Upper Roof 

I 

2877972 4988-MS·A-07 4 Upper Roof Upp~r Roof 

_I 
2811~7:j 4988-MS·A-08 4 Upper Roof Upper Roof 

I 
2877974 4988·MS·A·09 1 Lower Roof lower Roof 

4988·MS·A·IO 2 Lower Root Lower Roof 

21:37797 b 4988-MS·A·ll 3 Lower Roof lower Roof 

I 
2877976 4988-MS·A-12 4 Lower Roof lower Roof 

4988·MS-A·13 5 2nd Floor 2nd Floor, Hallway 

4988-MS·A·14 5 2nd Floor 2nd Floor, Hallway 

4988-MS·A· lS 5 2nd Floor 2nd Floor, Hallway 

Comments: _ _____ _____ _ _ _ _ _ ___ _ 

. ~_:. ~· - ,--_;~-- -
SUBMITIED BY: _________ _ 

Field, at RTU Location, over Metal 
Rolled Roofing 

Deck, Top Layer 

Field, at RTU location, over M etal 
Rolled Roofing 

Deck, Top Layer 

Field, at RTU Location, over Metal 
Perlite 

Deck, 2nd layer 

Field, at RTU Location, over Metal 
Perlite 

Deck, 2nd Layer 

Field, at RTU location, over Metal 
I so foam 

Deck, 3rd layer 

Field, at RTU l ocation, over Metal 
Jsofoam 

Oeck, 3rd Layer 

Field, at RTU location, over Metal 
Tar/Tar Paper 

Deck, Bottom Layer 

Field, at RTU Location, over Metal 
Tar/Tar Paper 

Deck, Bottom layer 

Field, over Security Vesitbule, over 
Rolled Roofing 

Metal Deck, Top Layer 

Field, over Security Vesitbule, over 
Perlite 

Metal Deck, 2nd Layer 

Field, over Security Vesltbule, over 
lsofoam 

Metal Deck, 3rd layer 

Field, over Security Vesitbule, over 
Tar/Tar Paper 

M etal Deck, Bottom layer 

Above Suspended Ceiling, on Metal 
Mudded Joint Packing 

Pipe Elbow 

Above Suspended Ceiling, on Metal 
Mudded Joint Packing 

Pipe Elbow 

Above Suspended Celllng, on Metal 
Mudded Joint Packing 

Pipe Elbow 

DATE: __ / 1_._)-'-/.l.,_~-/-· . __ 

1 ' ~) 1 '22 19=5~3 
->l-1(_>..:7 PAGE __ OF - -----



Quality Environmental Solutions and Technologies, Inc. 

Bulk Sample Chain of Custody 

CLIENT: Nanuet UFSD 

ADDRESS: 101 Church Street 

Nanuet, NY 10954 

CONTACT: Rudy Villanyi 845-627-9852 

PROJECT 10: Nanuet Middle School 

143 Church Street, Nanuet NY 10954 

PROJECT I# : 22·4988 
t ·, s··· .. f -- '~· ---Mit'- '"' ]J' " ··n , ... S ' .. N /ID # ,; .. JI!:I)P e _ . ..il-·.H. _ ~ .... dL -~9-~-·.: __ -- ~_ce_ ame . 1f ,, 

SAMPLED BY: N.Salerno & T. McAfee 

DATE SAMPLED: 10-Nov-22 --------------------

ANALYSIS METHOD: PLM/ PLM·NOB/QTEM 

TURN·AROUNO TIME: ..:S~ta_n_d_a_rd _______ _ 

Locatio~ .. · ~ .. · .. ,r-- ·-:-: ·~ ·· Material · .. , 
. . .• J,, • ' - - . . .. 

2877977 4988-MS·A·16 6 2nd Floor 2nd Floor, Hallway Suspended Ceiling, 2'x4' Textured Ceiling Tile 

287797 8 4988-MS·A-17 6 2nd Floor 2nd Floor, Hallway 

Comments: _ _ _ _ _ ____ _ ____ _ _ _ _ _ 

~-,_ 
SUBMITTED BY:. _________ _ 

RECEIVED BY: _b_ t./1A4-t~...__ 

Suspended Celllng, 2'x4' Textured Ceiling Tile 

OAT.~: jj ~/14-<._ 
NOV 11 '22 :5 .~ 

- --· DATE: ) ..d--:".1 
t:·~ •. ~. ... ~ -- PAGE __ OF _ _ 



QuES&T

Quality Environmental
Solutions & Technologies, Inc.

1376 Route 9
Wappingers Falls, NY 12590

Phone: (845) 298- 6031
Fax: (845) 298-6251

Prepared By:
NDS

QuES&T Project #:
22-4988

Date:
10/21/2022

SL-04

Issued For:
Asbestos Survey

Version #
1

FIRST FLOOR
SAMPLE LOCATIONS

NANUET UFSD
101 Church Street
Nanuet, NY 10954

NANUET MIDDLE SCHOOL
143 Church Street
Nanuet, NY 10954

Project
Manager: TM

CLIENT

PROJECT LOCATION

**Drawing Not to Scale**
This Drawing is not intended to be used as the sole basis for soliciting pricing for asbestos

abatement.  An abatement plan, specification, drawing and/or variances should be developed
to identify scope, timing, phasing and remediation means & methods for any asbestos project.

NSAMPLE LOCATION KEY

Sample Location (Non-ACM)

Sample Location (ACM)

4, 5, 7,
8, 9

6

10, 11,
12, 13,

15

18, 19, 20,
16, 17

21

2 1, 14

22

27, 30,
32



QuES&T

Quality Environmental
Solutions & Technologies, Inc.

1376 Route 9
Wappingers Falls, NY 12590

Phone: (845) 298- 6031
Fax: (845) 298-6251

Prepared By:
NDS

QuES&T Project #:
22-4988

Date:
10/26/2022

SL-05

Issued For:
Asbestos Survey

Version #
1

SECOND FLOOR
SAMPLE LOCATIONS

NANUET UFSD
101 Church Street
Nanuet, NY 10954

NANUET MIDDLE SCHOOL
143 Church Street
Nanuet, NY 10954

Project
Manager: TM

CLIENT

PROJECT LOCATION

**Drawing Not to Scale**
This Drawing is not intended to be used as the sole basis for soliciting pricing for asbestos

abatement.  An abatement plan, specification, drawing and/or variances should be developed
to identify scope, timing, phasing and remediation means & methods for any asbestos project.

NSAMPLE LOCATION KEY

Sample Location (Non-ACM)

Sample Location (ACM)

13, 14,
15, 16,

17

3

23 24 26

28

29

35

31, 33,
34



QuES&T

Quality Environmental
Solutions & Technologies, Inc.

1376 Route 9
Wappingers Falls, NY 12590

Phone: (845) 298- 6031
Fax: (845) 298-6251

Prepared By:
NDS

QuES&T Project #:
22-4988

Date:
10/21/2022

SL-06

Issued For:
Asbestos Survey

Version #
1

ROOF
SAMPLE LOCATIONS

NANUET UFSD
101 Church Street
Nanuet, NY 10954

NANUET MIDDLE SCHOOL
143 Church Street
Nanuet, NY 10954

Project
Manager: TM

CLIENT

PROJECT LOCATION

**Drawing Not to Scale**
This Drawing is not intended to be used as the sole basis for soliciting pricing for asbestos

abatement.  An abatement plan, specification, drawing and/or variances should be developed
to identify scope, timing, phasing and remediation means & methods for any asbestos project.

NSAMPLE LOCATION KEY

Sample Location (Non-ACM)

Sample Location (ACM)

9, 10,
11, 12,

1, 2, 3,
4, 5, 6,

7, 8



QuES&T 
Quality Environmental Solutions & Technologies, Inc. 
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Appendix C: 
LEAD BASED PAINT PHOTOS 
& XRF ANALYTICAL DATA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



QuES&T 
Quality Environmental Solutions & Technologies, Inc. 
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ABOVE: LBP Tack Boards – White – Throughout Scope of Work 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Quality Environmental Solutions & Technologies
1376 Route 9
Wappingers Falls, NY 12590
(845) 298-6031

Limited XRF LBP Testing
Nanuet UFSD

101 Church Street
Nanuet, NY 10954

@Nanuet High School
22-4988

Sample Building/Address Interior/Exterior Floor Space/Room/Description Object Component Substrate Color Condition Result Pb Concentration
(mg/cm2)

1 Shutter Calibration 3.14
2 NIST (<0.01) Negative 0
3 NIST (1.04 +/- 0.06) Positive 1
4 Nanuet High School Interior 2nd Classroom 224 Wall Plaster White Fair Negative 0
5 Nanuet High School Interior 2nd Classroom 224 Wall Cove Base Vinyl Black Fair Negative 0
6 Nanuet High School Interior 2nd Classroom 224 Window Sill Metal Brown Fair Negative 0.11
7 Nanuet High School Interior 2nd Classroom 224 Radiator Cover Metal Brown Fair Negative 0.01
8 Nanuet High School Interior 2nd Classroom 224 Casework Wood White Fair Negative 0.14
9 Nanuet High School Interior 2nd Classroom 225 Door Casing Metal Grey Fair Negative 0.06

10 Nanuet High School Interior 2nd Classroom 225 Ceiling Plaster White Fair Negative 0
11 Nanuet High School Interior 2nd Classroom 222 Wall Sheetrock White Fair Negative 0
12 Nanuet High School Interior 2nd Classroom 221 Wall Cove Base Vinyl Blue Fair Negative 0
13 Nanuet High School Interior 2nd Classroom 221 Wall Metal White Fair Negative 0.07
14 Nanuet High School Interior 2nd Tech Lab 219 Wall Tack Board Cork White Fair Positive 3.2
15 Nanuet High School Interior 2nd Tech Lab 219 Wall Cove Base Vinyl Black Fair Negative 0.01
16 Nanuet High School Interior 2nd Tech Lab 219 Casework Metal Brown Fair Negative 0
17 Nanuet High School Interior 2nd Classroom 216 Wall Tack Board Cork White Fair Positive 2.1
18 Nanuet High School Interior 2nd Classroom 214 Wall Tack Board Cork White Fair Positive 2.6
19 Nanuet High School Interior 2nd Classroom 218 Wall Tack Board Cork White Fair Positive 2.3
20 Nanuet High School Interior 2nd Classroom 221 Wall Tack Board Cork White Fair Positive 2.9
21 Nanuet High School Interior 2nd Classroom 220 Wall Tack Board Cork White Fair Positive 2.2
22 Nanuet High School Interior 2nd Classroom 223 Wall Tack Board Cork White Fair Positive 2.4
23 Nanuet High School Interior 2nd Classroom 225 Wall Tack Board Cork White Fair Positive 2.8
24 Nanuet High School Interior 2nd Classroom 222 Wall Tack Board Cork White Fair Positive 2.8
25 NIST (<0.01) Negative 0
26 NIST (1.04 +/- 0.06) Positive 1.1

Conducted: October 12, 2022
Niton XRF Technician(s): Nicholas Salerno 1 of 1



Quality Environmental Solutions & Technologies
1376 Route 9
Wappingers Falls, NY 12590
(845) 298‐6031

Limited XRF LBP Testing
Nanuet UFSD

101 Church Street
Nanuet, NY 10954

@Nanuet High School
22‐4988

Sample Building/Address Interior/Exterior Floor Space/Room/Description Object Component Substrate Color Condition Result Pb Concentration
(mg/cm2)

1 Shutter Calibration 3.14
2 NIST (<0.01) Negative 0
3 NIST (1.04 +/‐ 0.06) Positive 1
4 Nanuet High School Interior 1st Office Suite Wall Plaster White Intact Negative 0
5 Nanuet High School Interior 1st Nurse Office Wall Plaster White Intact Negative 0
6 Nanuet High School Interior 1st Admin Offcie Wall Plaster White Intact Negative 0.11
7 Nanuet High School Interior 1st Music Room Wall Plaster White Intact Negative 0.01
8 Nanuet High School Interior 1st Classroom 9 Wall Plaster White Intact Negative 0.14
9 Nanuet High School Interior 1st Classroom 11 Wall Plaster White Intact Negative 0.06
10 Nanuet High School Interior 2nd Classroom 207 Wall Plaster White Intact Negative 0
11 Nanuet High School Interior 2nd Classroom 208 Wall Plaster White Intact Negative 0
12 NIST (<0.01) Negative 0
13 NIST (1.04 +/‐ 0.06) Positive 1.1

Conducted: November 10, 2022
Niton XRF Technician(s): Todd McAfee 1 of 1
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Appendix E: 
PERSONNEL LICENSES & CERTIFICATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



NEW YORK STATE
MINORITY- AND WOMEN-OWNED BUSINESS ENTERPRISE ("MWBE") 

CERTIFICATION
 

Empire State Development's Division of Minority and Women's Business Development grants a

Women Business Enterprise (WBE)
pursuant to New York State Executive Law, Article 15-A to:

Quality Environmental Solutions & Technologies Inc.

Certification Awarded on: March 28, 2019  
Expiration Date: March 28, 2024 

File ID#: WBE- 49952 
 

 
 



 

New York State – Department of Labor 
Division of Safety and Health  
License and Certificate Unit 
State Campus, Building 12 

Albany, NY  12240 

 
ASBESTOS HANDLING LICENSE 

Quality Environmental Solutions & Technologies, Inc.  
  
1376 Route 9 
  
Wappinger Falls, NY  12590 
  

 

FILE NUMBER:  99-0018 
LICENSE NUMBER:  29085 
LICENSE CLASS:  RESTRICTED 
DATE OF ISSUE:  01/21/2022 
EXPIRATION DATE:  01/31/2023 

 

Duly Authorized Representative – Lawrence J Holzapfel:  

 

 This license has been issued in accordance with applicable provisions of Article 30 of the Labor Law of New York State and of  
 the New York State Codes, Rules and Regulations (12 NYCRR Part 56).  It is subject to suspension or revocation for a (1)  
 serious violation of state, federal or local laws with regard to the conduct of an asbestos project, or (2) demonstrated lack of  
 responsibility in the conduct of any job involving asbestos or asbestos material. 

 This license is valid only for the contractor named above and this license or a photocopy must be prominently displayed at the  
 asbestos project worksite.  This license verifies that all persons employed by the licensee on an asbestos project in New York  
 State have been issued an Asbestos Certificate, appropriate for the type of work they perform, by the New York State  
 Department of Labor. 

 

  

  

 Amy Phillips, Director 
SH 432 (8/12) For the Commissioner of Labor 























Todd J McAfee

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 as:

All EPA Administered Lead-based Paint Activities Program States, Tribes and Territories

This certification is valid from the date of issuance and expires April 17, 2024

Certification #

LBP-R-I151913-2

Issued On

March 19, 2021

Ben Conetta, Chief

Chemicals and Multimedia Programs Branch

Risk Assessor



Todd J McAfee

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 as:

All EPA Administered Lead-based Paint Activities Program States, Tribes and Territories

This certification is valid from the date of issuance and expires April 17, 2024

Certification #

LBP-I-I151913-2

Issued On

March 19, 2021

Ben Conetta, Chief

Chemicals and Multimedia Programs Branch

Inspector
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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 042200 - 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. Mortar and grout.
3. Steel reinforcing bars.
4. Masonry-joint reinforcement.
5. Embedded flashing.
6. 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.
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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.
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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 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.
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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.

2.5 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.

2.6 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.

2.7 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.

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.
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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.

2.8 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.

2.9 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.
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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.
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.
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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:
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.
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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 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, 
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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.

3.10 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.

3.11 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.
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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.

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
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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 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.
4. Metal Ladders 
5. Elevator pit sump covers.
6. Miscellaneous steel trim.

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.
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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 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 ELEVATOR PIT SUMP COVERS

A. Fabricate from welded or pressure-locked steel bar grating Limit openings in gratings to no more than 1 
inch (25 mm) in least dimension.

B. Provide steel angle supports as indicated.

2.9 MISCELLANEOUS STEEL TRIM

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with 
continuously welded joints and smooth exposed edges.  Miter corners and use concealed field splices 
where possible.

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other 
work.
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1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry 
construction.

C. Galvanize and prime exterior miscellaneous steel trim.

2.10 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.

2.11 METAL LADDERS

A. General:

1. Comply with ANSI A14.3, except for elevator pit ladders.
2. For elevator pit ladders, comply with ASME A17.1/CSA B44.

B. Steel Ladders:

1. Space siderails 18 inches (457 mm)] apart unless otherwise indicated.
2. Siderails:  Continuous, 3/8-by-2-1/2-inch (9.5-by-64-mm) steel flat bars, with eased edges.
3. Rungs:  3/4-inch- (19-mm-) square steel bars.
4. Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.
5. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-oxide 

granules set in epoxy-resin adhesive or by using a type of manufactured rung filled with 
aluminum-oxide grout.

6. Provide nonslip surfaces on top of each rung by coating with abrasive material metallically 
bonded to rung.

a. Products:  Subject to compliance with requirements,  available products that may be 
incorporated into the Work include, but are not limited to, the following:

1) Harsco Industrial IKG, a division of Harsco Corporation; Mebac.
2) SlipNOT Metal Safety Flooring, a division of W. S. Molnar Company; SlipNOT.

7. Provide platforms as indicated fabricated from welded or pressure-locked steel bar grating, 
supported by steel angles.  Limit openings in gratings to no more than 1/2 inch (12 mm) in least 
dimension.

8. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c. with welded 
or bolted steel brackets.

http://www.specagent.com/LookUp/?ulid=8919&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456885687&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456885688&mf=&src=wd
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9. Galvanize and prime exterior ladders, including brackets.
10. Prime exterior ladders, including brackets and fasteners, with zinc-rich primer.

2.12 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.

2.13 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.

2.14 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
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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 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.
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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.

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.
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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.

END OF SECTION 05 50 00
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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
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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 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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END OF SECTION 06 40 23
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SECTION 070150.16 - MAINTENANCE CLEANING OF MEMBRANE ROOFING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Pressure washing of existing modified bitumen roof membrane including 
membrane flashings, with full water reclamation.

B. Related Requirements:

1. Division 07 Section “Rehabilitation of Modified Bituminous Roofing” for repair and 
restoration coating of granule-surfaced modified bitumen roofing membranes.

1.2 ACTION SUBMITTALS

A. Product Data: For cleaning compounds

1.3 INFORMATIONAL SUBMITTALS

A. Work Plan: For maintenance cleaning, including description of means and methods for 
water reclamation.

1.4 QUALITY ASSURANCE

A. Operator Qualifications: Trained and approved by manufacturer of cleaning equipment, 
with a record of successful roofing membrane cleaning.

B. Regulatory Requirements: Comply with governing EPA regulations. Comply with 
hauling and disposal regulations of authorities having jurisdiction.

1.5 PROJECT / FIELD CONDITIONS

A. Owner will occupy portions of building immediately below roof area to be maintained. 
Conduct operations so Owner's operations are not disrupted. Provide Owner with not 
less than 72 hours' notice of activities that may affect Owner's operations.

B. Protect building to be cleaned, adjacent buildings, walkways, site improvements, 
exterior plantings, and landscaping from damage or soiling from maintenance 
operations.

C. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.
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PART 2 - PRODUCTS

2.1 CLEANING SYSTEM OPERATORS

A. Source Limitations: Engage a qualified roofing maintenance cleaning firm to perform 
cleaning of membrane roofing.

B. Approved Operators: RoofTec Cleaning Systems, Tremco CPG Inc., Beachwood OH, 
(800) 562-2728.

1. Or-Equal cleaning system, as approved by Architect prior to bid.

2.2 PERFORMANCE REQUIREMENTS

A. Water Reclamation: Provide maintenance cleaning of membrane roofing that provides 
100 percent reclamation of cleaning water and complies with applicable provisions of 
the US EPA National Pollutant Discharge Elimination System (NPDES) program and 
requirements of local authorities having jurisdiction.

2.3 MATERIALS

A. Pre-cleaning Treatment: Detergent-free.

1. Product: Tremco, RoofTec PREKLEEN.

B. Pressure Wash Cleaning Solution: VOC, detergent, phosphate, and surfactant free.

1. Product: Tremco, RoofTec RENEW Cleaner.

PART 3 - EXECUTION

3.1 PREPARATION

A. Comply with warranty requirements of existing roof membrane manufacturer.

B. Shut off rooftop utilities and service piping before beginning the Work.

C. Test existing roof drains to verify that they are not blocked or restricted. Immediately 
notify Owner of any blockages or restrictions.

D. Coordinate with Owner to shut down air-intake equipment in the vicinity of the Work. 
Cover air-intake louvers before proceeding with maintenance cleaning work that could 
affect indoor air quality or activate smoke detectors in the ductwork.

E. Maintain roof drains in functioning condition to ensure roof drainage at end of each 
workday. Prevent debris from entering or blocking roof drains and conductors.
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3.2 MAINTENANCE CLEANING OF ROOF MEMBRANE

A. Pretreat membrane and flashings when recommended by cleaning equipment 
manufacturer based upon site assessment of membrane condition.

B. Apply pressure wash cleaning solution onto membrane and flashing surfaces.

C. Pressure wash membrane and flashings using equipment and methods recommended 
in writing by cleaning equipment manufacturer for specific application. Utilize rotating 
wash head equipment operated at not less than 2,000 psi (13,800 kPa). Use 
equipment utilizing vacuum removal of wash water and residues.

3.3 DISPOSAL

A. Collect cleaning water and associated cleaning compounds and residual material and 
process to meet US EPA and local environmental requirements for legal discharge.

END OF SECTION 070150.16
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SECTION 070150.72 - REHABILITATION OF BUILT-UP ROOFING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Roof re-coating preparation.

2. Application of fluid-applied roof membrane and reinforced fluid-applied flashings 
over existing gravel-surfaced built-up asphalt roofing.

B. Related Information:

C. Unit Prices: Refer to Division 01 Section "Unit Prices" for description of Work in this 
Section affected by unit prices.

1.2 MATERIALS OWNERSHIP

A. Demolished materials shall become Contractor's property and shall be removed from 
Project site.

1.3 DEFINITIONS

A. Roofing Terminology: Refer to ASTM D1079 "Standard Terminology Relating to 
Roofing and Waterproofing" and glossary in NRCA's "The NRCA Roofing Manual: 
Membrane Roof Systems" for definition of terms related to roofing work in this Section.

B. Roofing Re-Coating Preparation: Existing roofing that is to remain and be prepared to 
accept restorative coating application.

C. Patching: Removal of a portion of existing membrane roofing system from deck or 
removal of selected components and accessories from existing membrane roofing 
system and replacement with similar materials.

D. Remove: Detach items from existing construction and legally dispose of them off-site 
unless indicated to be removed and reinstalled.

E. Existing to Remain: Existing items of construction that are not indicated to be removed.

F. Construction Waste: Building and site improvement materials and other solid waste 
resulting from construction, remodeling, renovation, or repair operations. Construction 
waste includes packaging.

G. Demolition Waste: Building and site improvement materials resulting from re-roofing 
preparation, demolition or selective demolition operations.
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H. Disposal: Removal off-site of demolition and construction waste and subsequent sale, 
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having 
jurisdiction.

1.4 ROOFING CONFERENCES

A. Roofing Rehabilitation Preinstallation Conference: Conduct conference at Project site. 
Review methods and procedures related to roofing system.

1. Meet with Owner; Architect; roofing re-coating materials manufacturer's 
representative; roofing re-coating Installer including project manager and 
foreman; and installers whose work interfaces with or affects re-coating including 
installers of roof accessories and roof-mounted equipment requiring removal and 
replacement as part of the Work.

2. Review methods and procedures related to re-coating preparation, including 
rehabilitation roofing system manufacturer's written instructions.

3. Review drawings and specifications.

4. Procedures for salvaging and recycling of demolition and construction waste.

5. Review temporary protection requirements for existing roofing system that is to 
remain, during and after installation.

6. Review roof drainage during each stage of re-coating and review roof drain 
plugging and plug removal procedures.

7. Review and finalize construction schedule, and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays.

8. Review base flashings, special roofing details, drainage, penetrations, equipment 
curbs, and condition of other construction that will affect re-coating.

9. Review HVAC shutdown and sealing of air intakes.

10. Review shutdown of fire-suppression, -protection, and -alarm and -detection 
systems.

11. Review governing regulations and requirements for insurance and certificates if 
applicable.

12. Review procedures for asbestos removal or unexpected discovery of asbestos-
containing materials.

13. Review existing conditions that may require notification of Owner before 
proceeding.
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1.5 ACTION SUBMITTALS

A. Product Data: For each type of product specified.

B. Sustainable Design Submittals:

1. Product Test Reports: For roof coating, indicating that coated roof will comply 
with solar reflectance index requirement.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer, Manufacturer, and Roofing Inspector.

1. Letter written for this Project indicating manufacturer approval of Installer to apply 
specified products and provide specified warranty.

B. Proposed Protection Measures: Submit report, including Drawings, which indicates the 
measures proposed for protecting individuals and property, for environmental 
protection, and for dust control. Indicate proposed locations and construction of 
barriers.

C. Contractor's Product Certificate: Submit notarized certificate, indicating products 
intended for Work of this Section, including product names and numbers and 
manufacturers' names, with statement indicating that products to be provided meet the 
requirements of the Contract Documents.

1. Provide manufacturer's UL listing certificate for roofing system.

D. Warranties: Unexecuted sample copies of special warranties.

E. Existing Conditions Photographs: Show existing conditions of adjoining construction 
and site improvements, including exterior finish surfaces adjacent to the Work, which 
might be misconstrued as having been damaged by re-coating operations. Submit 
before Work begins.

F. Inspection Reports: Reports of Roofing Inspector. Include description of work 
performed, tests performed, defective work observed, and corrective actions required 
and carried out.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: To include in maintenance manuals.

B. Warranties: Executed copies of approved warranty forms.

1.8 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers trained by manufacturer, including a 
full-time on-site supervisor with a minimum of three years' experience installing 
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products comparable to those specified, able to communicate verbally with Contractor, 
Architect, and employees, and the following:

1. Installer qualified by the manufacturer to install manufacturer's products and 
furnish warranty of type specified.

B. Manufacturer Qualifications: Primary product manufacturer, which is UL listed for 
roofing system identical to that used for this Project, with minimum five years' 
experience in manufacture of comparable products in successful use in similar 
applications, and able to furnish warranty with provisions matching specified 
requirements.

1. Approval of Other Manufacturers and Comparable Products: Submit the following 
in accordance with project substitution requirements, within time allowed for 
substitution review:

a. Product data, including certified independent test data indicating 
compliance with requirements.

b. Samples of each component.

c. Sample submittal from similar project.

d. Project references: Minimum of five installations of specified products with 
Owner and Architect/Owner's Consultant contact information.

e. Sample warranty.

C. Roofing Inspector Qualifications: A technical representative of manufacturer not 
engaged in the sale of products and experienced in the installation and maintenance of 
the specified roofing system, qualified to perform roofing observation and inspection 
specified in Field Quality Control Article, to determine Installer's compliance with the 
requirements of this Project, and approved by the manufacturer to issue warranty 
certification. The Roofing Inspector shall be one of the following:

1. An authorized full-time technical employee of the manufacturer.

2. An independent party certified as a Registered Roof Observer by the 
International Institute of Building Enclosure Consultants (formerly the Roof 
Consultants Institute) retained by the Contractor or the Manufacturer and 
approved by the Manufacturer.

D. Manufacturer's Installation Instructions: Obtain and maintain on-site access to 
manufacturer's written recommendations and instructions for installation of products.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

REHABILITATION OF BUILT-UP ROOFING                       070150.72 - 5 of 18
 

1.9 PROJECT / FIELD CONDITIONS

A. Weather Limitations: Proceed with rehabilitation work only when existing and 
forecasted weather conditions permit Work to proceed without water entering into 
existing roofing system or building.

1. Store all materials prior to application at temperatures recommended by 
manufacturer.

2. Apply coatings within range of ambient and substrate temperatures 
recommended by manufacturer.

3. Do not apply roofing in snow, rain, fog, or mist.

B. Protect building to be rehabilitated, adjacent buildings, walkways, site improvements, 
exterior plantings, and landscaping from damage or soiling from rehabilitation 
operations.

C. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.

D. Daily Protection: Coordinate installation of roofing so insulation and other components 
of roofing system not permanently exposed are not subjected to precipitation or left 
uncovered at the end of the workday or when rain is forecast.

E. Owner will occupy portions of building immediately below re-coating area. Conduct re-
coating so Owner's operations will not be disrupted. Provide Owner with not less than 
72 hours' notice of activities that may affect Owner's operations.

1.10 WARRANTY

A. Manufacturer's Warranty: Roof System Manufacturer's standard form in which 
Manufacturer agrees to repair or replace components of roofing system that fail in 
materials or workmanship within warranty period, as follows.

1. Form of Warranty: Manufacturer's standard warranty form.

2. Scope of Warranty: Work of this Section and including sheet metal details and 
termination details installed by the roof system Installer and approved by the 
Roof System Manufacturer.

3. Warranty Period: 20 years from date of completion.

B. Manufacturer Inspection Services: By manufacturer's technical representative, to report 
maintenance responsibilities to Owner necessary for preservation of Owner's warranty 
rights. The cost of manufacturer's inspections is included in the Contract Sum.

1. Inspections to occur in following years: 2, 5, 10, 15 following completion.
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C. Installer Warranty: Installer's warranty signed by Installer, as follows.

1. Form of Warranty: Form acceptable to Roofing Manufacturer and Owner.

2. Scope of Warranty: Work of this Section.

3. Warranty Period: 2 years from date of completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design: The roof system specified in this Section is based upon products of 
Tremco CPG Inc,.tremcoroofing.com that are named in other Part 2 articles. Provide 
specified products or comparable products of one of the following.

1. Tremco CPG Inc., Basis-of-Design.

2. Kemper.

3. Pacific Polymers.

B. Source Limitations: Obtain components for roofing system from same manufacturer as 
membrane roofing or manufacturer approved by membrane roofing manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. General Performance: Rehabilitated roofing shall withstand exposure to weather 
without failure or leaks due to defective manufacture or installation.

1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure 
when tested according to ASTM G152, ASTM G154, or ASTM G155.

B. Material Compatibility: Provide roofing materials that are compatible with one another 
under conditions of service and application required, as demonstrated by roofing 
manufacturer based on testing and field experience.

C. Exterior Fire-Test Exposure: Roofing system exterior fire-test exposure performance 
following application of rehabilitation coating shall not be less than that of the pre-
rehabilitated roof performance when tested in accordance with ASTM E108, based 
upon manufacturer's tests of identical applications.

D. Energy Performance: Provide rehabilitated roofing with an initial Solar Reflectance 
Index of not less than 78 when calculated according to ASTM E1980, based on testing 
identical products by a qualified testing agency.
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2.3 MATERIALS

A. General: Rehabilitative materials recommended by roofing system coating 
manufacturer for intended use and compatible with components of existing membrane 
roofing system.

B. Infill Materials: Where required to replace test cores and to patch existing roofing, use 
infill materials matching existing membrane roofing system materials, unless otherwise 
indicated.

1. SBS-modified asphalt coated composite polyester / fiberglass/fiberglass mat 
reinforced high tensile strength base sheet, ASTM D4601 Type II.

a. Basis of design product: Tremco, BURmastic Composite Ply HT.

b. Tensile Strength at 77 deg. F (25 deg. C), minimum, ASTM D5147: 
Machine direction, 165 lbf/in (725 N); Cross machine direction, 150 lbf/in 
(660 N).

c. Tear Strength at 77 deg. F (25 deg. C), minimum, ASTM D5147: Machine 
direction, 260 lbf (1150 N); Cross machine direction, 230 lbf ( 1120 N).

d. Thickness, minimum, ASTM D5147: 0.060 inch (1.5 mm).

2. Cold-applied bio-based low odor urethane roofing adhesive,  two-part, USDA 
BioPreferred, formulated for compatibility and use with specified roofing 
membranes and flashings.

a. Basis of design product: Tremco, POWERply Endure BIO Adhesive TF.

b. Volatile Organic Compounds (VOC), maximum, ASTM D3690: 0 g/L.

c. Low Temperature Flexibility, ASTM D2240: Pass at -30 deg F (-34 deg C).

d. Solids, by Volume, ASTM D2697: 100 percent.

e. Biobase Content, Minimum, ASTM D6866: 70 percent.

C. Temporary Roof Drainage: Design and selection of materials for temporary roof 
drainage are responsibilities of the Contractor.

2.4 FLUID-APPLIED LEVELING COAT

A. Polyurethane Elastomeric Fluid-Applied leveling coat formulated to be applied over 
prepared gravel surfaced BUR roof systems

1. Fluid-applied roof leveling product consisting of low odor, polyurethane base coat 
with recycled content for roof coating over existing gravel.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

REHABILITATION OF BUILT-UP ROOFING                       070150.72 - 8 of 18
 

a. Basis of design product: Tremco, AlphaGrade.

b. Solids, by volume, ASTM D 2697: 100 percent

c. Dynamic Puncture Resistance, ASTM D5635: 32.5 J.

d. Elongation, ASTM D412: 89 percent.

e. Low Temperature Crack Bridging, ASTM C836: Pass.

f. Static Puncture Resistance, ASTM D5602: 20 lbf (2.3 Nm).

g. Tensile Strength, ASTM D412: 122 psi (841.2 kPa).

h. Water Absorption, ASTM D95: 0.0 percent.

i. Volume Solids, ASTM D2697: 100 percent.

j. Weight Solids, ASTM D1644: 100 percent.

k. Thickness: 256 mils (6.5 mm) applied at rate of 16 gals./100 sq. ft. (6.5 
L/m2); as determined by field-testing, level with top of aggregate.

2.5 FLUID-APPLIED ROOFING MEMBRANE

A. Polyurethane Elastomeric Fluid-Applied System: Two-coat fluid-applied roofing 
membrane formulated for application over prepared existing roofing substrate.

1. Polyurethane Roof Coating System Base Coat: Bio-based, low-odor, low VOC, 
two-part, for use with compatible leveling coat and top coat.

a. Basis of design product: Tremco, AlphaGrade Base Coat.

b. Combustion Characteristics, UL 790: Maintains combustion characteristics 
of existing roofing system.

c. Dynamic Puncture Resistance, ASTM D5635: 32.5 J.

d. Elongation, ASTM D412: 159 percent.

e. Low Temperature Crack Bridging, ASTM C836: Pass.

f. Low Temperature Flexibility, ASTM D5147: Pass at -55 deg F (-48.3 deg 
C).

g. Static Puncture Resistance, ASTM D5602: 20 lbf (88.9 N).

h. Tear Strength, ASTM D624: 34 lbf/in (5.9 N/mm).
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i. Tensile Strength, ASTM D412: 193 psi (1330 kN/m2).

j. Water Absorption, ASTM D95: 1 percent.

k. Volatile Organic Compounds (VOC): 0 g/L.

l. Volume Solids, ASTM D2697: 100 percent.

m. Weight Solids, ASTM D1644: 100 percent.

n. Thickness, Base Coat: : 32 mils (0.8 mm), wet.

2. Polyurethane Roof Coating System Top Coat: Bio-based, low-odor, low VOC, 
two-part, for use with compatible base coat.

a. Basis of design product: Tremco, AlphaGrade Top Coat.

b. Combustion Characteristics, UL 790: Maintains combustion characteristics 
of existing roofing system.

c. Accelerated Weathering, ASTM D5147: Pass.

d. Dynamic Puncture Resistance, ASTM D5635: 32.5 J.

e. Elongation, ASTM D412: 159 percent.

f. Low Temperature Crack Bridging, ASTM C836: Pass.

g. Low Temperature Flexibility, ASTM D5147: Pass at -55 deg F (-48.3 deg 
C).

h. Static Puncture Resistance, ASTM D5602: 20 lbf (88.9 N).

i. Tear Strength, ASTM D624: 34 lbf/in (5.9 N/mm).

j. Tensile Strength, ASTM D412: 193 psi (1330 kN/m2).

k. Water Absorption, ASTM D95: 1 percent.

l. Volatile Organic Compounds (VOC): 0 g/L.

m. Volume Solids, ASTM D2697: 100 percent.

n. Weight Solids, ASTM D1644: 100 percent.

o. Thickness, Top Coat: 32 mils (0.8 mm), wet.

p. Thickness, Slip-resistant Walkway Top Coat: 16-24 mils (0.4-0.6 mm), wet.
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B. Primers:

1. Primer for Asphaltic and Single-Ply Membranes: Water-based, polymer-modified 
quick-dry low odor primer.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 1 g/L.

b. Solids, by weight: 70 percent.

2. Primer for Masonry Surfaces: Two-part high-solids epoxy-penetrating low-odor 
primer for masonry and concrete surfaces.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 0 g/L.

b. Solids, by weight: 100 percent.

3. Primer for Non-Porous Surfaces: Single-part, water based primer to promote 
adhesion of urethanes to metals, PVC and other non-porous surfaces.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 22 g/L.

b. Nonvolatile Content, minimum, ASTM D2369: 5 percent.

c. Density at 77 deg F (25 deg C): 8.3 lb./gal (1kg/L).

4. Primer for Intercoat and Substrate Adhesion: Single-part, quick-drying primer to 
promote adhesion of urethane products to previous urethane coats and to other 
approved surfaces.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 100 g/L.

b. Coverage Rate, 400 sq. ft/ gal. (10 m2/ L): 4 mils (0.10 mm) wet.

2.6 AUXILIARY MATERIALS

A. General: Auxiliary materials recommended by roofing system manufacturer for 
intended use and compatible with existing roofing system and fluid-applied roofing 
system.

B. Seam Sealer: Waterproof seam and patching material compatible with applied coating.

1. Seam Sealer: Aromatic polyurethane sealer, single-component, high solids, 
moisture curing, formulated for compatibility and use with a variety of roofing and 
flashing substrates.

a. Basis of design product: Tremco, GEOGARD Seam Sealer.

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 189 g/L.
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c. Tensile Strength, ASTM D412: 270 psi (1860 kPa).

d. Tear Strength, ASTM D412: 35 pli (6.13 kNm).

e. Elongation, ASTM D412: 220 percent.

f. Color: Gray.

C. Flashing and Detail Reinforcing Fabric:

1. Polyester Reinforcing and Protection Fabric: 100 percent stitch-bonded mildew-
resistant polyester fabric intended for reinforcement of compatible fluid-applied 
membranes and flashings and as a protection layer under pavers or stone 
aggregates.

a. Basis of design product: Tremco, Permafab.

b. Tensile Strength, Minimum, ASTM D5034 (2-inch): MD - 110 lbs. (49.8 kg); 
XMD - 60 lbs. (27.2 kg) avg.

c. Elongation, Minimum, ASTM D5034 (1-inch): MD - 25 percent; XMD - 100 
percent.

d. Tear Strength, Minimum, ASTM D5587: MD - 20 lbs. (9.0 kg) avg; XMD - 
20 lbs. (9.0 kg) avg.

e. Weight: 3 oz./sq. yd (102 g/sq. m).

D. Joint Sealant: Elastomeric joint sealant compatible with applied coating, with 
movement capability appropriate for application.

1. Joint Sealant, Polyurethane: ASTM C920, Type S, Grade NS, Class 50 single-
component moisture curing  sealant, formulated for compatibility and use in 
dynamic and static joints; paintable.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 40 g/L.

b. Hardness, Shore A, ASTM C661: 40.

c. Adhesion to Concrete, ASTM C794: 35 pli.

d. Tensile Strength, ASTM D412: 350 psi (2410 kPa).

e. Color: Closest match to substrate.

E. Miscellaneous Accessories: Provide miscellaneous accessories recommended by 
roofing system manufacturer.
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2.7 WALKWAYS

A. Fluid-Applied AlphaGrade Walkway Top Coat, Slip-Resistant: Second top coat with 
broadcast slip-resistant aggregate.

1. Color: White.

2. Granular Roofing Surfacing: Ceramic-coated roofing granules, No. 11 screen 
size with 100 percent passing No. 8 (2.36-mm) sieve and 98 percent of mass 
retained on No. 40 (0.425-mm) sieve.

a. Basis of design product: Granular Roofing Surfacing, Colored.

b. Aggregate application rate, average: 10 - 15 lb./100 sq ft (0.5 - 0.75 k/m2).

c. Color: As selected by Architect from manufacturer's standard colors.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine existing roofing substrates, with Installer present, for compliance with 
requirements and for other conditions affecting application and performance of roof 
coatings.

1. For the record, prepare written report, endorsed by Installer, listing conditions 
detrimental to performance.

2. Verify compatibility of approved re-coating system with and suitability of 
substrates.

3. Verify that substrates are visibly dry and free of moisture.

4. Verify that roofing membrane surfaces have adequately aged to enable proper 
bond with re-coating system base coat.

5. Verify that existing roofing membrane is free of blisters, splits, open laps, 
indications of shrinkage, and puncture damage or other indications of impending 
roof system failure.

6. Commencing application of fluid-applied re-coating membrane indicates 
acceptance of surfaces and conditions.

3.2 PREPARATION

A. Protect existing roofing system that is indicated not to be rehabilitated, and adjacent 
portions of building and building equipment.
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1. Mask surfaces to be protected. Seal joints subject to infiltration by coating 
materials.

2. Limit traffic and material storage to areas of existing roofing membrane that have 
been protected.

3. Maintain temporary protection and leave in place until replacement roofing has 
been completed.

B. Pollution Control: Comply with environmental regulations of authorities having 
jurisdiction. Limit spread of dust and debris.

1. Remove and transport debris in a manner that will prevent spillage on adjacent 
surfaces and areas.

2. Remove debris from building roof by chute, hoist, or other device that will convey 
debris to grade.

C. Shut down air intake equipment in the vicinity of the Work in coordination with the 
Owner. Cover air intake louvers before proceeding with re-coating work that could 
affect indoor air quality or activate smoke detectors in the ductwork.

1. Verify that rooftop utilities and service piping affected by the Work have been 
shut off before commencing Work.

D. Maintain roof drains in functioning condition to ensure roof drainage at end of each 
workday. Prevent debris from entering or blocking roof drains and conductors. Use 
roof-drain plugs specifically designed for this purpose. Remove roof-drain plugs at end 
of each workday, when no work is taking place, or when rain is forecast.

1. Do not permit water to enter into or under existing membrane roofing system 
components that are to remain.

3.3 ROOFING COATING PREPARATION

A. Removal of Wet Insulation: Remove portions of roofing membrane with underlying wet 
insulation. Remove wet insulation, fill in tear-off areas to match existing insulation and 
membrane, and prepare patched membrane for application of roof coating specified 
below.

B. Repair of Ponding Areas: Repair areas indicated as ponding areas or areas of 
inadequate drainage by removing roof membrane, adding additional insulation as 
required to provide minimum slopes to drain required by roofing rehabilitation coating 
manufacturer, and replace membrane with material matching existing. Submit 
photographic report indicating compliance.

C. Membrane Surface Preparation:

1. Remove gravel surfacing from roofing membrane by means of wet vacuum.
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2. Remove walkway pads, pavers and accessories from roofing membrane. Discard 
damaged pavers. 

3. Remove blisters, ridges, buckles, roofing membrane fastener buttons projecting 
above the membrane, and other substrate irregularities from existing roofing 
membrane that would inhibit application of uniform, waterproof coating.

4. Broom clean existing substrate.

5. Substrate Cleaning: Clean substrate of contaminants such as dirt, debris, oil, and 
grease that can affect adhesion of coating by power washing at minimum 2,000 
psi (13,800 kPa).

a. Dispose of waste water in accordance with requirements of authorities 
having jurisdiction.

6. Verify that existing substrate is dry before proceeding with application of coating. 
Spot check substrates with an electrical capacitance moisture-detection meter.

7. On systems where manufacturer requires gravel to be fully removed (spudded) 
down to a smooth roofing surface, no phasing is permitted. Whatever areas are 
to be spudded to remove gravel, the new primer and base coat must be 
completed the same day to retain waterproofing integrity.

8. Verify adhesion of new products.

D. Existing Flashing and Detail Preparation: Repair flashings, gravel stops, copings, and 
other roof-related sheet metal and trim elements. Reseal joints, replace loose or 
missing fasteners, and replace components where required to leave in a watertight 
condition.

1. Do not damage metal counter flashings that are to remain. Replace metal 
counter flashings damaged during removal with counter flashings of same metal, 
weight or thickness, and finish.

2. Roof Drains: Remove drain strainer and clamping ring. Grind metal surfaces 
down to clean, bare, metal.

E. Surface Priming: Prime surfaces to receive fluid-applied coating as recommended by 
manufacturer for each substrate material. Apply products at rate recommended by 
manufacturer.

1. Gravel surfaces do not require primer; metal and plastic surfaces must be 
primed.

2. Ensure primer does not puddle and substrate has complete coverage.

3. Allow to cure completely prior to application of coating.
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F. Membrane Repair: Repair membrane at locations with irregularities using seam sealer 
mastic and reinforcing fabric.

1. Where size of repair necessitates patching, use ply sheet and adhesive materials 
specified in this section.

2. Remove indicated roofing and wet insulation down to roof deck or existing well-
adhered vapor retarder. Allow the surface to dry.

3. Spud existing roofing to remove gravel surfacing surrounding perimeter of 
removals. Prime as required by the manufacturer.

4. Mechanically fasten infill insulation to top flanges of steel deck at a spacing of 12-
inches on center on steel, wood and tectum decks. Adhere infill insulation in low 
rise foam insulation adhesive beads at concrete and gypsum decks.

5. Adhere infill cover board in beads of low rise foam insulation adhesive.

6. Adhere new repair roofing patch using minimum of three trilaminate roofing plies 
adhered in polyurethane cold adhesive at a rate of 2.0 gallons per 100 square 
feet per ply. Roll each ply into adhesive with a weighted roller. Shingle plies.

7. Build-up plies to ensure new repair patch surface is not lower than surrounding 
roofing.

8. Extend repair roofing six inches onto existing prepared built-up roofing.

9. Seal edges of new repair patch roofing to existing prepared roofing with a six-
inch-wide three course of polyurethane seam sealer and reinforcing fabric.

3.4 FLUID-APPLIED FLASHING APPLICATION

A. Prior to application of the leveling coat, remove embedded gravel and install fluid-
applied flashings at drains, scuppers, perimeters and facias. Apply fluid-applied 
flashings to curbs, walls and penetrations after leveling coat is applied. Ensure finished 
application is free of pin holes, voids or openings in the fabric reinforcement.

B. Fluid-Applied Flashing and Detail Base Coat Application: Complete base coat and 
fabric reinforcement at parapets, curbs, penetrations, and drains prior to application of 
field of fluid-applied membrane. Apply base coat in accordance with manufacturer's 
written instructions.

1. Verify compatibility and pretreatment requirements with coating manufacturer for 
flashings with existing coatings.

2. Apply base coat on prepared and primed surfaces and spread coating evenly. 
Extend coating minimum of 8 inches (200 mm) up vertical surfaces and 4 inches 
(100 mm) onto horizontal surfaces.
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3. Back roll to achieve minimum coating thickness as follows unless additional 
thickness is recommended by manufacturer; verify thickness of base coat as 
work progresses.

4. Fabric Reinforcement: Embed fabric reinforcement into wet base coat. Lap 
adjacent flashing pieces of fabric minimum 3 inches (75 mm) along edges and 6 
inches (150 mm) at end laps.

a. Roll surface of fabric reinforcing to completely embed and saturate fabric. 
Leave finished base coat with fabric free of pin holes, voids, or openings.

5. Roof Drains: Install base coat onto surrounding membrane surface and metal 
drain bowl flange. Install target piece of fabric reinforcement immediately into wet 
base coat and roll to fully embed and saturate fabric. Reinstall clamping ring and 
strainer following application of top coat. Replace broken drain ring clamping 
bolts.

6. Following curing of base coat, sand raised or exposed edges of fabric 
reinforcement prior to application of subsequent coatings.

3.5 FLUID-APPLIED LEVELING COAT APPLICATION

A. Prior to application of the leveling coat, remove embedded gravel and install fluid-
applied flashings at drains, scuppers and facias. Apply fluid-applied flashings to curbs, 
walls and penetrations after leveling coat is applied. Ensure finished application is free 
of pin holes, voids or openings in the fabric reinforcement.

B. Apply leveling coat to field of roof in accordance with manufacturer’s written 
instructions.

1. Apply to thickness indicated under Part 2 product listing unless greater thickness 
is recommended by manufacturer.

2. Allow leveling coat to cure before applying fluid base coat.

3.6 FLUID-APPLIED MEMBRANE APPLICATION

A. Prime leveling coat prior to application of base coat if base coat in not applied within 72 
hours following the leveling coat application, using manufacturer's recommended 
primer.

B. Fluid-Applied Membrane Base Coat Application: Apply base coat to field of membrane 
in accordance with manufacturer's written instructions.

1. Apply base coat on prepared and primed surfaces and spread coating evenly.

2. Back roll to achieve minimum coating thickness as follows unless greater 
thickness is recommended by manufacturer; verify thickness of base coat as 
work progresses.
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3. Fabric Reinforcement: Embed fabric reinforcement into wet base coat. Lap 
adjacent flashing pieces of fabric minimum 3 inches (75 mm) along edges and 6 
inches (150 mm) at end laps.

a. Roll surface of fabric reinforcing to completely embed and saturate fabric. 
Leave finished base coat with fabric free of pin holes, voids, or openings.

C. Top Coat Application: Apply top coat to field of membrane and flashings uniformly in a 
complete, continuous installation.

1. Following curing of base coat and prior to application of top coat, sand raised or 
exposed edges of fabric reinforcement.

2. Allow base coat to cure prior to application of top coat.

3. Prime base coat prior to application of top coat if top coat is not applied within 72 
hours of the base coat application, using manufacturer's recommended primer.

4. Apply top coat extending coating up vertical surfaces and out onto horizontal 
surfaces. Install top coat over field base coat and spread coating evenly.

5. Apply top coat and back roll to achieve not less than minimum coating thickness 
indicated in Part 2 product listing unless greater thickness is recommended by 
manufacturer. Verify application thickness as work progresses.

6. Avoid foot traffic on new fluid-applied membrane for a minimum of 24 hours.

D. Joint Sealant: Apply joint sealant at terminations of coating application and in locations 
required for complete weathertight application.

3.7 WALKWAY INSTALLATION

A. Install walkways following application of coating. Locate as indicated on drawings.

B. Slip-Resistant Walkway Top Coat: Apply walkway second top coat following application 
and curing of top coat. Locate walkways as indicated on Drawings.

1. Mask walkway location with tape.

2. Prime first top coat prior to application of walkway top coat if walkway top coat is 
not applied within 72 hours of the first top coat application, using manufacturer's 
recommended primer.

3. Broadcast Slip-Resistant Top Coat Aggregate in wet top coat at rate indicated in 
Part 2 product listing or as otherwise recommended by coating manufacturer.

a. Back roll aggregate and top coat creating even dispersal of aggregate. 
Remove masking immediately.
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3.8 FIELD QUALITY CONTROL

A. Roof Inspection: Engage roofing system manufacturer's technical personnel to inspect 
roofing installation and submit report. Notify Architect 48 hours in advance of dates and 
times of inspections. Inspect work as follows:

1. Upon completion of preparation of roof coating substrate, prior to application of 
coating materials.

2. Following application of coating to flashings and application of base coat to field 
of roof.

3. Upon completion of coating but prior to re-installation of other roofing 
components.

B. Repair fluid-applied membrane where inspections indicate that they do not comply with 
specified requirements.

C. Arrange for additional inspections, at Contractor's expense, to verify compliance of 
replaced or additional work with specified requirements.

3.9 DISPOSAL

A. Collect demolished materials and place in containers. Promptly dispose of demolished 
materials. Do not allow demolished materials to accumulate on-site.

1. Storage or sale of demolished items or materials on-site is not permitted.

B. Transport and legally dispose of demolished materials off Owner's property.

3.10 PROTECTING AND CLEANING

A. Protect roofing system from damage and wear during remainder of construction period.

B. Correct deficiencies in or remove coating that does not comply with requirements, 
repair substrates, and reapply coating.

C. Clean overspray and spillage from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction.

END OF SECTION 070150.72



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

REHABILITATION OF MODIFIED BITUMINUOUS MEMBRANE ROOFING 070150.73 - 1 of 16
 

SECTION 070150.73 - REHABILITATION OF MODIFIED BITUMINOUS MEMBRANE 
ROOFING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Roof re-coating preparation.

2. Application of fluid-applied roof membrane and flashings over existing granule-
surfaced modified bituminous membrane roofing.

B. Related Information:

1. Division 07 Section "Maintenance Cleaning of Membrane Roofing" for reclaimed 
water cleaning system for preparation of existing roof substrate.

C. Unit Prices: Refer to Division 01 Section "Unit Prices" for description of Work in this 
Section affected by unit prices.

1.2 ROOFING CONFERENCES

A. Roofing Rehabilitation Preinstallation Conference: Conduct conference at Project site 
to review methods and procedures related to roofing system.

1. Meet with Owner; Architect; roofing re-coating materials manufacturer's 
representative; roofing re-coating Installer including project manager and 
foreman; and installers whose work interfaces with or affects re-coating including 
installers of roof accessories and roof-mounted equipment requiring removal and 
replacement as part of the Work.

2. Review methods and procedures related to re-coating preparation, including 
membrane roofing system manufacturer's written instructions.

3. Procedures for salvaging and recycling of demolition and construction waste

4. Review temporary protection requirements for existing roofing system that is to 
remain, during and after installation.

5. Review roof drainage during each stage of re-coating and review roof drain 
plugging and plug removal procedures.

6. 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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7. Review base flashings, special roofing details, drainage, penetrations, equipment 
curbs, and condition of other construction that will affect re-coating.

8. Review HVAC shutdown and sealing of air intakes.

9. Review shutdown of fire-suppression, -protection, and -alarm and -detection 
systems.

10. Review procedures for asbestos removal or unexpected discovery of asbestos-
containing materials.

11. Review governing regulations and requirements for insurance and certificates if 
applicable.

12. Review existing conditions that may require notification of Owner before 
proceeding.

1.3 MATERIALS OWNERSHIP

A. Demolished materials shall become Contractor's property and shall be removed from 
Project site.

1.4 DEFINITIONS

A. Roofing Terminology: Refer to ASTM D1079 "Standard Terminology Relating to 
Roofing and Waterproofing" and glossary in NRCA's "The NRCA Roofing Manual: 
Membrane Roof Systems" for definition of terms related to roofing work in this Section.

B. Roofing Coating Preparation: Existing roofing that is to remain and be prepared to 
accept restorative coating application.

C. Patching: Removal of a portion of existing membrane roofing system from deck or 
removal of selected components and accessories from existing membrane roofing 
system and replacement with compatible similar materials.

D. Remove: Detach items from existing construction and legally dispose of them off-site 
unless indicated to be removed and reinstalled.

E. Existing to Remain: Existing items of construction that are not indicated to be removed.

F. Construction Waste: Building and site improvement materials and other solid waste 
resulting from construction, remodeling, renovation, or repair operations. Construction 
waste includes packaging.

G. Demolition Waste: Building and site improvement materials resulting from re-roofing 
preparation, demolition, or selective demolition operations.
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H. Disposal: Removal off-site of demolition and construction waste and subsequent sale, 
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having 
jurisdiction.

I. Recycle: Recovery of demolition or construction waste for subsequent processing in 
preparation for reuse.

J. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in 
another facility.

K. Salvage and Reuse: Recovery of demolition or construction waste and subsequent 
incorporation into the Work.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product specified.

B. Sustainable Design Submittals:

1. Product Test Reports: For roof coating, indicating that coated roof will comply 
with solar reflectance index requirement.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer, Manufacturer, and Roofing Inspector.

1. Letter written for this Project indicating manufacturer approval of Installer to apply 
specified products and provide specified warranty.

B. Contractor's Product Certificate: Submit notarized certificate, indicating products 
intended for Work of this Section, including product names and numbers and 
manufacturers' names, with statement indicating that products to be provided meet the 
requirements of the Contract Documents.

1. Provide manufacturer's UL listing certificate for roofing system.

C. Proposed Protection Measures: Submit report, including Drawings, which indicates the 
measures proposed for protecting individuals and property, for environmental 
protection, and for dust control. Indicate proposed locations and construction of 
barriers.

D. Warranties: Unexecuted sample copies of special warranties.

E. Existing Conditions Photographs: Show existing conditions of adjoining construction 
and site improvements, including exterior and interior finish surfaces, which might be 
misconstrued as having been damaged by re-coating operations. Submit before Work 
begins.
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F. Inspection Reports: Reports of Roofing Inspector. Include weather conditions, 
description of work performed, tests performed, defective work observed, and 
corrective actions required and carried out.

1. Submit report within 48 hours after inspection.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: To include in maintenance manuals.

B. Warranties: Executed copies of approved warranty forms.

1.8 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers trained and certified by manufacturer, 
including a full-time on-site supervisor with a minimum of three years' experience 
installing products comparable to those specified, able to communicate verbally with 
Contractor, and employees, and the following:

1. Qualified by the manufacturer to install manufacturer's product and furnish 
warranty of type specified.

B. Manufacturer Qualifications: Primary product manufacturer that is UL listed for roofing 
system identical to that specified for this Project with minimum five years' experience in 
manufacture of comparable products in successful use in similar applications, and able 
to furnish warranty with provisions matching specified requirements.

1. Approval of Other Manufacturers and Comparable Products: Submit the following 
in accordance with project substitution requirements, within time allowed for 
substitution review:

a. Product data, including certified independent test data indicating 
compliance with requirements.

b. Samples of each component.

c. Sample submittal from similar project.

d. Project references: Minimum of five installations of specified products with 
Owner and Architect contact information.

e. Sample warranty.

C. Roofing Inspector Qualifications: A technical representative of manufacturer not 
engaged in the sale of products and experienced in the installation and maintenance of 
the specified roofing system, qualified to perform roofing observation and inspection 
specified in Field Quality Control Article, to determine Installer's compliance with the 
requirements of this Project, and approved by the manufacturer to issue warranty 
certification. The Roofing Inspector shall be one of the following:
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1. An authorized full-time technical employee of the manufacturer.

2. An independent party certified as a Registered Roof Observer by the 
International Institute of Building Enclosure Consultants (formerly the Roof 
Consultants Institute) retained by the Contractor or the Manufacturer and 
approved by the Manufacturer.

1.9 FIELD CONDITIONS

A. Weather Limitations: Proceed with rehabilitation work only when existing and 
forecasted weather conditions permit Work to proceed without water entering into 
existing roofing system or building.

1. Store all materials prior to application at temperatures recommended by 
manufacturer.

2. Apply coatings within range of ambient and substrate temperatures 
recommended by manufacturer.

3. Do not apply roofing in snow, rain, fog, or mist.

B. Protect building to be rehabilitated, adjacent buildings, walkways, site improvements, 
exterior plantings, and landscaping from damage or soiling from rehabilitation 
operations.

C. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.

D. Daily Protection: Coordinate installation of roofing so insulation and other components 
of roofing system not permanently exposed are not subjected to precipitation or left 
uncovered at the end of the workday or when rain is forecast.

E. Owner will occupy portions of building immediately below re-coating area. Conduct re-
coating so Owner's operations will not be disrupted. Provide Owner with not less than 
72 hours' notice of activities that may affect Owner's operations.

1.10 WARRANTY

A. Manufacturer's Warranty: Roof System Manufacturer's standard form in which 
Manufacturer agrees to repair or replace components of roofing system that fail in 
materials or workmanship within warranty period, as follows.

1. Form of Warranty: Manufacturer's standard warranty form.

2. Scope of Warranty: Work of this Section and including sheet metal details and 
termination details installed by the roof system Installer and approved by the 
Roof System Manufacturer.

3. Warranty Period: 20 years from date of completion.
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B. Manufacturer Inspection Services: By manufacturer's technical representative, to report 
maintenance responsibilities to Owner necessary for preservation of Owner's warranty 
rights. The cost of manufacturer's inspections is included in the Contract Sum.

1. Inspections to occur in following years: 2, 5, 10, 15 following completion.

C. Installer Warranty: Installer's warranty signed by Installer, as follows.

1. Form of Warranty: Form acceptable to Roofing Manufacturer and Owner.

2. Scope of Warranty: Work of this Section.

3. Warranty Period: 2 years from date of completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design: The roof system specified in this Section is based upon products of 
Tremco CPG Inc, www.tremcoroofing.com that are named in other Part 2 articles. 
Provide specified products or comparable products of one of the following.

1. Tremco CPG Inc., Basis-of-Design.

2. Kemper.

3. Pacific Polymers.

B. Source Limitations: Obtain components for roofing system from same manufacturer as 
membrane roofing or manufacturer approved by membrane roofing manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. General Performance: Rehabilitated roofing shall withstand exposure to weather 
without failure or leaks due to defective manufacture or installation.

1. Accelerated Weathering: Roofing system shall withstand 5000 hours of exposure 
when tested according to ASTM G152, ASTM G154, or ASTM G155.

B. Material Compatibility: Provide roofing materials that are compatible with one another 
under conditions of service and application required, as demonstrated by roofing 
manufacturer based on testing and field experience.

C. Exterior Fire-Test Exposure: Roofing system exterior fire-test exposure performance 
following application of rehabilitation coating shall not be less than that of the pre-
rehabilitated roof performance when tested in accordance with ASTM E108, based 
upon manufacturer's tests of identical applications.
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D. Energy Performance: Provide roof coating with initial solar reflectance index not less 
than 78 when calculated according to ASTM E1980, based upon testing of identical 
products by a qualified testing agency.

2.3 MATERIALS

A. General: Re-coating materials recommended by roofing system manufacturer for 
intended use and compatible with components of existing membrane roofing system.

B. Infill Materials:  Where required to replace test cores and to patch existing roofing, use 
infill materials matching existing membrane roofing system materials, unless otherwise 
indicated.

C. Temporary Roof Drainage: Design and selection of materials for temporary roof 
drainage are responsibilities of the Contractor.

2.4 FLUID-APPLIED ROOFING MEMBRANE

A. Polyurethane Elastomeric Fluid-Applied System: Two-coat fluid-applied roofing 
membrane formulated for application over prepared existing roofing substrate.

1. Polyurethane Roof Coating System Base Coat: Bio-based, low-odor low-VOC 
two-part, for use with a compatible top coat.

a. Basis of design product: Tremco, AlphaGuard BIO Base Coat.

b. Combustion Characteristics, UL 790: Maintains combustion characteristics 
of existing roof system.

c. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 1 g/L.

d. Accelerated Weathering, 5000 hours, ASTM G154: Pass.

e. Hardness, Shore A, minimum, ASTM D2240: 80.

f. Solids, by volume, ASTM D2697: 100 percent.

g. Bio-Based Content, Minimum: 70 percent.

h. Minimum Thickness, Base Coat reinforced over Granular Surfaced MB: 64 
mils (1.62 mm) wet.

2. Polyurethane roof coating system top coat, bio-based low-odor low-VOC two-
part, for application over compatible base coat.

a. Basis of design product: Tremco, AlphaGuard BIO Top Coat.

b. Combustion Characteristics, UL790: Maintains combustion characteristics 
of existing roof system.
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c. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 6 g/L.

d. Solar Reflectance Index (SRI), ASTM E1980: For white, not less than 103.

e. Accelerated Weathering, 5000 hours, ASTM G 154: Pass.

f. Hardness, Shore A, minimum, ASTM D2240: 81.

g. Solids, by volume, ASTM D2697: 100 percent.

h. Bio-Based Content, Minimum: 60 percent.

i. Minimum Thickness, reinforced system: 32 mils (0.81 mm) wet.

j. Minimum Thickness, Slip-Resistant Coat: 24 mils (0.60 mm) wet.

k. Color: White.

B. Primers:

1. Primer for Asphaltic and Single-Ply Membranes: Water-based, polymer-modified 
quick-dry low odor primer.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 1 g/L.

b. Solids, by weight: 70 percent.

2. Primer for Masonry Surfaces: Two-part high-solids epoxy-penetrating low-odor 
primer for masonry and concrete surfaces.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 0 g/L.

b. Solids, by weight: 100 percent.

3. Primer for Non-Porous Surfaces: Single-part, water based primer to promote 
adhesion of urethanes to metals, PVC and other non-porous surfaces.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 22 g/L.

b. Nonvolatile Content, minimum, ASTM D2369: 5 percent.

c. Density at 77 deg F (25 deg C): 8.3 lb./gal (1kg/L).

4. Primer for Intercoat and Substrate Adhesion: Single-part, quick-drying primer to 
promote adhesion of urethane products to previous urethane coats and to other 
approved surfaces.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 100 g/L.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

REHABILITATION OF MODIFIED BITUMINUOUS MEMBRANE ROOFING 070150.73 - 9 of 16
 

b. Coverage Rate, 400 sq. ft/ gal. (10 m2/ L): 4 mils (0.10 mm) wet.

C. Fluid-Applied Membrane Reinforcing Fabric:

1. Polyester Reinforcing and Protection Fabric: 100 percent stitch-bonded mildew-
resistant polyester fabric intended for reinforcement of compatible fluid-applied 
membranes and flashings and as a protection layer under pavers or stone 
aggregates.

a. Basis of design product: Tremco, Permafab.

b. Tensile Strength, Minimum, ASTM D5034 (2-inch): MD - 110 lbs. (49.8 kg); 
XMD - 60 lbs. (27.2 kg) avg.

c. Elongation, Minimum, ASTM D5034 (1-inch): MD - 25 percent; XMD - 100 
percent.

d. Tear Strength, Minimum, ASTM D5587: MD - 20 lbs. (9.0 kg) avg; XMD - 
20 lbs. (9.0 kg) avg.

e. Weight: 3 oz./sq. yd (102 g/sq. m).

2.5 AUXILIARY MATERIALS

A. General: Auxiliary materials recommended by roofing system manufacturer for 
intended use and compatible with existing roofing system and fluid-applied roofing 
system.

B. Seam Sealer: Waterproof seam and patching material compatible with applied coating.

1. Seam Sealer: Aromatic polyurethane sealer, single-component, high solids, 
moisture curing, formulated for compatibility and use with a variety of roofing and 
flashing substrates.

a. Basis of design product: Tremco, GEOGARD Seam Sealer.

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 189 g/L.

c. Tensile Strength, ASTM D412: 270 psi (1860 kPa).

d. Tear Strength, ASTM D412: 35 pli (6.13 kNm).

e. Elongation, ASTM D412: 220 percent.

f. Color: Gray.

C. Joint Sealant: Elastomeric joint sealant compatible with applied coating, with 
movement capability appropriate for application.
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1. Joint Sealant, Polyurethane: ASTM C920, Type S, Grade NS, Class 50 single-
component moisture curing  sealant, formulated for compatibility and use in 
dynamic and static joints; paintable.

a. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 40 g/L.

b. Hardness, Shore A, ASTM C661: 40.

c. Adhesion to Concrete, ASTM C794: 35 pli.

d. Tensile Strength, ASTM D412: 350 psi (2410 kPa).

e. Color: Closest match to substrate.

D. Roof Patching Materials:

1. Granule-Surfaced Cap Sheet: SBS-modified bitumen, ASTM D 6163, Type I, 
Grade G.

a. Thickness: 120 mils minimum.

2. Base Ply: SBS-modified bitumen, ASTM D 6163, Type III, Grade S.

a. Thickness: 120 mils minimum.

3. Cold Adhesive: Low Odor, Two-Part, Polyurethane Adhesive.

a. Volume Solids 100%, ASTM D2697.

b. Weight Solids 100%, ASTM D1644.

c. Volatile Organic Content (VOC), 0 g/L ASTM D3960.

d. Application Rate: Two gallons per 100 square feet, per ply.

E. Polyisocyanurate and Cover Board Infills: Match existing removals thickness and taper.

F. Fasteners: Factory-coated steel fasteners and metal plates meeting corrosion-
resistance provisions in FM 4470; designed for fastening roofing membrane 
components to substrate; tested by manufacturer for required pullout strength; and 
acceptable to roofing system manufacturer.

G. Metal Flashing Sheet: Provide metal flashing sheet matching type, thickness, finish, 
and profile of existing metal flashing and trim.

H. Miscellaneous Accessories: Provide miscellaneous accessories recommended by 
roofing system manufacturer.
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2.6 WALKWAYS

A. Fluid-Applied Walkway Top Coat, Slip-Resistant: Second top coat with broadcast slip-
resistant aggregate.

1. Color: White.

B. Granular Roofing Surfacing: Ceramic-coated roofing granules, No. 11 screen size with 
100 percent passing No. 8 (2.36-mm) sieve and 98 percent of mass retained on No. 40 
(0.425-mm) sieve.

1. Basis of design product: Granular Roofing Surfacing, Colored.

2. Aggregate application rate, average: 10 - 15 lb./100 sq ft (0.5 - 0.75 k/m2).

3. Color: As selected by Architect from manufacturer's standard colors.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine existing roofing substrates, with Installer present, for compliance with 
requirements and for other conditions affecting application and performance of roof 
coatings.

1. For the record, prepare written report, endorsed by Installer, listing conditions 
detrimental to performance.

2. Verify compatibility of approved re-coating system with and suitability of 
substrates.

3. Verify that substrates are visibly dry and free of moisture.

4. Verify that roofing membrane surfaces have adequately aged to enable proper 
bond with re-coating system base coat.

5. Verify that existing roofing membrane is free of blisters, splits, open laps, 
indications of shrinkage, and puncture damage or other indications of impending 
roof system failure.

6. Commencing application of fluid-applied re-coating membrane indicates 
acceptance of surfaces and conditions.

3.2 PREPARATION

A. Protect existing roofing system that is indicated not to be rehabilitated, and adjacent 
portions of building and building equipment.
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1. Mask surfaces to be protected. Seal joints subject to infiltration by coating 
materials.

2. Limit traffic and material storage to areas of existing roofing membrane that have 
been protected.

3. Maintain temporary protection and leave in place until replacement roofing has 
been completed.

B. Pollution Control: Comply with environmental regulations of authorities having 
jurisdiction. Limit spread of dust and debris.

1. Remove and transport debris in a manner that will prevent spillage on adjacent 
surfaces and areas.

2. Remove debris from building roof by chute, hoist, or other device that will convey 
debris to grade.

C. Shut down air intake equipment in the vicinity of the Work in coordination with the 
Owner. Cover air intake louvers before proceeding with re-coating work that could 
affect indoor air quality or activate smoke detectors in the ductwork.

1. Verify that rooftop utilities and service piping affected by the Work have been 
shut off before commencing Work.

D. Maintain roof drains in functioning condition to ensure roof drainage at end of each 
workday. Prevent debris from entering or blocking roof drains and conductors. Use 
roof-drain plugs specifically designed for this purpose. Remove roof-drain plugs at end 
of each workday, when no work is taking place, or when rain is forecast.

1. Do not permit water to enter into or under existing membrane roofing system 
components that are to remain.

3.3 ROOFING COATING PREPARATION

A. Removal of Wet Insulation: Remove portions of roofing membrane with underlying wet 
insulation. Remove wet insulation, fill in tear-off areas to match existing insulation and 
membrane, and prepare patched membrane for roof coating application specified 
below.

1. Remove roofing and wet insulation components at indicated wet areas down to 
roof deck.

2. Repair existing vapor barrier, if any, as needed with base ply adhered in 
polyurethane adhesive.

3. Infill with new insulation and cover board matching removals in-kind. Attached to 
deck per manufacturer’s requirements.
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4. Adhere two-ply SBS-modified roofing patch in polyurethane adhesive.

5. Extend adhered repair roofing six inches onto existing primed roofing and seal 
perimeters with a three-course of polyurethane seam sealer and reinforcing 
fabric.

B. Membrane Surface Preparation:

1. Remove loose granular aggregate from granular-surfaced built-up bituminous 
roofing with a power broom.

2. Remove pavers and walkway pads from roofing membrane.

3. Remove blisters, ridges, buckles, roofing membrane fastener buttons projecting 
above the membrane, and other substrate irregularities from existing roofing 
membrane that would inhibit application of uniform, waterproof coating.

4. Broom clean existing substrate.

5. Substrate Cleaning: Clean substrate in accordance with requirements of Division 
07 Section "Maintenance Cleaning of Membrane Roofing."

6. Verify that existing substrate is dry before proceeding with application of coating. 
Spot check substrates with an electrical capacitance moisture-detection meter.

7. Verify adhesion of new products.

C. Existing Flashing and Detail Preparation: Repair flashings, gravel stops, copings, and 
other roof-related sheet metal and trim elements. Reseal joints, replace loose or 
missing fasteners, and replace components where required to leave in a watertight 
condition.

1. Do not damage metal counter flashings that are to remain. Replace metal 
counter flashings damaged during removal with counter flashings of same metal, 
weight or thickness, and finish.

2. Roof Drains: Remove drain strainer and clamping ring. Grind metal surfaces 
down to clean, bare, metal.

D. Surface Priming: Prime surfaces to receive fluid-applied coating using coating 
manufacturer's recommended product for surface material. Apply at application rate 
recommended by manufacturer.

1. Ensure primer does not puddle and substrate has complete coverage.

2. Allow to cure completely prior to application of coating.
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3.4 FLUID-APPLIED FLASHING APPLICATION

A. Fluid-Applied Flashing and Detail Base Coat Application: Complete base coat and 
fabric reinforcement at parapets, curbs, penetrations, and drains prior to application of 
field of fluid-applied membrane. Apply base coat in accordance with manufacturer's 
written instructions.

1. Apply base coat on prepared and primed surfaces and spread coating evenly. 
Extend coating minimum of 8 inches (200 mm) up vertical surfaces and 4 inches 
(100 mm) onto horizontal surfaces.

2. Back roll to achieve not less than minimum coating thickness indicated in Part 2 
product listing unless greater thickness is recommended by manufacturer. Verify 
thickness as work progresses.

3. Fabric Reinforcement: Embed fabric reinforcement into wet base coat. Lap 
adjacent flashing pieces of fabric minimum 3 inches (75 mm) along edges and 6 
inches (150 mm) at end laps.

a. Roll surface of fabric reinforcing to completely embed and saturate fabric. 
Leave finished base coat with fabric free of pin holes, voids, or openings.

4. Roof Drains: Install base coat onto surrounding membrane surface and metal 
drain bowl flange. Install target piece of fabric reinforcement immediately into wet 
base coat and roll to fully embed and saturate fabric. Reinstall clamping ring and 
strainer following application of top coat. Replace broken drain ring clamping 
bolts.

5. Allow base coat to cure prior to application of top coat.

3.5 FLUID-APPLIED MEMBRANE APPLICATION

A. Fluid-Applied Membrane Base Coat: Apply base coat to field of membrane in 
accordance with manufacturer's written instructions.

1. Apply base coat on prepared and primed surfaces and spread coating evenly.

2. Back roll to achieve not less than minimum coating thickness indicated in Part 2 
product listing unless greater thickness is recommended by manufacturer. Verify 
thickness as work progresses.

3. Fabric Reinforcement: Embed fabric reinforcement into wet base coat. Lap 
adjacent flashing pieces of fabric minimum 3 inches (75 mm) along edges and 6 
inches (150 mm) at end laps.

a. Roll surface of fabric reinforcing to completely embed and saturate fabric. 
Leave finished base coat with fabric free of pin holes, voids, or openings.
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b. Following curing of base coat and prior to application of top coat, sand 
raised or exposed edges of fabric reinforcement.

B. Top Coat Application: Apply top coat to field of membrane and flashings uniformly in a 
complete, continuous installation.

1. Allow base coat to cure prior to application of top coat.

2. Following curing of base coat and prior to application of top coat, sand raised or 
exposed edges of fabric reinforcement.

3. Prime base coat prior to application of top coat if top coat is not applied within 72 
hours of the base coat application, using manufacturer's recommended primer.

4. Apply top coat extending coating up vertical surfaces and out onto horizontal 
surfaces. Install top coat over field base coat and spread coating evenly.

5. Back roll to achieve not less than minimum coating thickness indicated in Part 2 
product listing unless greater thickness is recommended by manufacturer. Verify 
thickness as work progresses.

6. Avoid foot traffic on new fluid-applied membrane for a minimum of 24 hours.

3.6 WALKWAY INSTALLATION

A. Install walkways following application of coating. Locate as indicated on drawings.

B. Slip-Resistant Walkway Topcoat: Apply walkway second topcoat following application 
and curing of top coat. Locate as indicated on Drawings.

1. Mask walkway location with tape.

2. Prime first top coat prior to application of walkway top coat if walkway top coat is 
not applied within 72 hours of the first top coat application, using manufacturer's 
recommended primer.

3. Broadcast Slip-Resistant Top Coat Aggregate in wet top coat at rate indicated in 
Part 2 product listing or as otherwise recommended by coating manufacturer.

a. Back roll aggregate filled top coat creating even dispersal of aggregate. 
Remove masking immediately.

3.7 FIELD QUALITY CONTROL

A. Roof Inspection: Engage roofing system manufacturer's technical personnel to inspect 
roofing installation and submit report. Notify Architect 24 hours in advance of dates and 
times of inspections. Inspect work as follows:
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1. Upon completion of preparation of roof coating substrate, prior to application of 
coating materials.

2. Following application of coating to flashings and application of base coat to field 
of roof.

3. Upon completion of coating but prior to re-installation of other roofing 
components.

B. Repair fluid-applied membrane where test inspections indicate that they do not comply 
with specified requirements.

C. Arrange for additional inspections, at Contractor's expense, to verify compliance of 
replaced or additional work with specified requirements.

3.8 DISPOSAL

A. Collect demolished materials and place in containers. Promptly dispose of demolished 
materials. Do not allow demolished materials to accumulate on-site.

1. Storage or sale of demolished items or materials on-site is not permitted.

B. Transport and legally dispose of demolished materials off Owner's property.

3.9 PROTECTING AND CLEANING

A. Protect roofing system from damage and wear during remainder of construction period.

B. Correct deficiencies in or remove coating that does not comply with requirements, 
repair substrates, and reapply coating.

C. Clean overspray and spillage from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction.

END OF SECTION 070150.73
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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:  Fifteen 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 membrane 
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. 

B. Mastic: Shall be CCW-704 Mastic.

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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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, 
exposed course aggregate, voids or entrained air holes.  Rough surfaces shall 
receive 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 approved 

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. 

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.
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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

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.
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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 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 07 13 26
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SECTION 075600.13 - FLUID-APPLIED MEMBRANE ROOFING, INSULATED FOR NEW 
ROOFS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes fluid-applied roof membrane system on insulated concrete deck, 
consisting of the following:

1. Vapor retarder.

2. Roof insulation and cover board.

3. Base-ply sheet.

4. Application of reinforced fluid-applied polyurethane roof membrane and 
membrane flashings.

B. Related Information:

1. Division 06 Section "Miscellaneous Rough Carpentry" for wood blocking and 
nailers.

2. Division 07 Section "Sheet Metal Flashing and Trim" for manufactured reglets, 
formed metal roof flashings, expansion joints and roof edge metal.

1.2 ROOFING CONFERENCES

A. Roofing Preinstallation Conference: Conduct conference at Project site. Review 
methods and procedures related to roofing system.

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting 
agency representative if applicable, roofing materials manufacturer's 
representative, roofing Installer including project manager and foreman, and 
installers whose work interfaces with or affects roofing including installers of roof 
accessories and roof-mounted equipment requiring removal and replacement as 
part of the Work.

2. Review methods and procedures related to preparation, including membrane 
roofing system manufacturer's written instructions.

3. Review drawings and specifications.

4. Review temporary protection requirements for existing roofing system that is to 
remain, during and after installation.
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5. Review roof drainage during each stage of roofing and review roof drain plugging 
and plug removal procedures.

6. Review and finalize construction schedule, and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays.

7. Review base flashings, special roofing details, drainage, penetrations, equipment 
curbs, and condition of other construction that will affect re-coating.

8. Review HVAC shutdown and sealing of air intakes.

9. Review shutdown of fire-suppression, -protection, and -alarm and -detection 
systems.

10. Review procedures for asbestos removal or unexpected discovery of asbestos-
containing materials.

11. Review governing regulations and requirements for insurance and certificates if 
applicable.

12. Review existing conditions that may require notification of Owner before 
proceeding.

1.3 DEFINITIONS

A. Roofing Terminology: Refer to ASTM D1079 "Standard Terminology Relating to 
Roofing and Waterproofing" and glossary in applicable edition of NRCA's "The NRCA 
Roofing Manual: Membrane Roof Systems" for definition of terms related to roofing 
work in this Section.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product specified.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other 
work. Provide roof plan showing orientation and types of roof deck and orientation of 
membrane roofing and fastening spacings and patterns for mechanically fastened 
components.

1. Base flashings and terminations.

2. Tapered insulation, including slopes.

3. Crickets, saddles, and tapered edge strips, including slopes.

C. Samples for Verification: For the following products:

1. 1-by-3-inch sample of reinforced fluid-applied membrane, and sheet materials.
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2. 3-by-5-inch sample of vapor retarder ply and trilaminate roofing base ply.

3. 4-by-4-inch sample of roof insulation and cover board.

1.5 INFORMATIONAL SUBMITTALS

A. Contractor's Product Certificate: Submit notarized certificate, indicating products 
intended for Work of this Section, including product names and numbers and 
manufacturers' names, with statement indicating that products to be provided meet the 
requirements of the Contract Documents.

B. Qualification Data: For Installer, Manufacturer, and Roofing Inspector.

1. Letter written for this Project indicating manufacturer approval of Installer to apply 
specified products and provide specified warranty.

2. Certificate indicating Installer is qualified in Project jurisdiction to perform 
asbestos abatement.

C. Product Test Reports: Based on evaluation of comprehensive tests performed by 
manufacturer and witnessed by a qualified testing agency, for components of roofing 
system.

D. Warranties: Unexecuted sample copies of special warranties.

E. Photographs or Videotape: Show existing conditions of adjoining construction and site 
improvements, including exterior and interior finish surfaces, which might be 
misconstrued as having been damaged by re-coating operations. Submit before Work 
begins.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: To include in maintenance manuals.

B. Warranties: Executed copies of approved warranty forms.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers trained and certified by manufacturer, 
including a full-time on-site supervisor with a minimum of five years' experience 
installing products comparable to those specified, able to communicate verbally with 
Contractor, Architect, and employees, and the following:

1. Qualified by the manufacturer to install manufacturer's product and furnish 
warranty of type specified.

B. Manufacturer Qualifications: Approved manufacturer listed in this Section, with 
minimum five years' experience in manufacture of specified products in successful use 
in similar applications.
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1. Approval of Other Manufacturers and Comparable Products: Submit the following 
in accordance with project substitution requirements, within time allowed for 
substitution review:

a. Product data, including certified independent test data indicating 
compliance with requirements.

b. Samples of each component.

c. Sample submittal from similar project.

d. Project references: Minimum of five installations of specified products not 
less than five years old, with Owner and Architect contact information.

e. Sample warranty.

C. Roofing Inspector Qualifications: A technical representative of manufacturer not 
engaged in the sale of products and experienced in the installation and maintenance of 
the specified roofing system, qualified to perform roofing observation and inspection 
specified in Field Quality Control Article, to determine Installer's compliance with the 
requirements of this Project, and approved by the manufacturer to issue warranty 
certification. The Roofing Inspector shall be one of the following:

1. An authorized full-time technical employee of the manufacturer.

2. An independent party certified as a Registered Roof Observer by the 
International Institute of Building Enclosure Consultants (formerly the Roof 
Consultants Institute) retained by the Contractor or the Manufacturer and 
approved by the Manufacturer.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver roofing materials to Project site in original containers with seals unbroken and 
labeled with manufacturer's name, product brand name and type, date of manufacture, 
approval or listing agency markings, and directions for storing and mixing with other 
components.

B. Handle and store roofing materials, and place equipment in a manner to avoid 
significant or permanent damage to deck or structural supporting members.

C. Protect materials from physical damage and from deterioration by sunlight, moisture, 
soiling, and other sources. Store in a dry location. Comply with manufacturer's written 
instructions for handling, storing, and protecting.

1.9 PROJECT / FIELD CONDITIONS

A. Protect building, adjacent buildings, walkways, site improvements, exterior plantings, 
and landscaping from damage or soiling from roofing operations.
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B. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.

C. Weather Limitations: Proceed with roofing work only when existing and forecasted 
weather conditions permit Work to proceed without water entering into existing roofing 
system or building.

1. Store all materials prior to application at temperatures between 60 and 90 deg. F 
(16 and 32 deg C).

2. Apply coatings within range of ambient and substrate temperatures 
recommended by manufacturer. Do not apply materials when air temperature is 
below 50 or above 110 deg. F (10 or above 43 deg C).

3. Do not apply roofing in snow, rain, fog, or mist.

D. Daily Protection: Coordinate installation of roofing so insulation and other components 
of roofing system not permanently exposed are not subjected to precipitation or left 
uncovered at the end of the workday or when rain is forecast.

E. Owner will occupy portions of building immediately below roofing area. Conduct roofing 
so Owner's operations will not be disrupted. Provide Owner with not less than 72 hours' 
notice of activities that may affect Owner's operations.

1.10 WARRANTY

A. Manufacturer's Warranty: Roof System Manufacturer's standard form in which 
Manufacturer agrees to repair or replace components of roofing system that fail in 
materials or workmanship within warranty period, as follows.

1. Form of Warranty: Manufacturer's standard warranty form.

2. Scope of Warranty: Work of this Section and including sheet metal details and 
termination details installed by the roof system Installer and approved by the 
Roof System Manufacturer.

3. Warranty Period: 20 years from date of completion.

B. Manufacturer Inspection Services: By manufacturer's technical representative, to report 
maintenance responsibilities to Owner necessary for preservation of Owner's warranty 
rights. The cost of manufacturer's inspections is included in the Contract Sum.

1. Inspections to occur in following years: 2, 5, 10, 15 following completion.

C. Installer Warranty: Installer's warranty signed by Installer, as follows.

1. Form of Warranty: Form acceptable to Roofing Manufacturer and Owner.

2. Scope of Warranty: Work of this Section.
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3. Warranty Period: 2 years from date of completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design: The roof system specified in this Section is based upon products of 
Tremco CPG Inc, www.tremcoroofing.com that are named in other Part 2 articles. 
Provide specified products or comparable products of one of the following.

1. Tremco CPG Inc., Basis-of-Design.

2. Kemper.

3. Pacific Polymers.

B. Source Limitations: Obtain components for roofing system from same manufacturer as 
membrane roofing or manufacturer approved by membrane roofing manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A. General: Provide roofing membrane and base flashings that remain watertight; do not 
permit the passage of water; and resist specified uplift pressures, thermally induced 
movement, and exposure to weather without failure.

1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure 
when tested according to ASTM G152, ASTM G154, or ASTM G155.

2. Impact Resistance: Roof membrane shall resist impact damage when tested 
according to ASTM D3746/D3746M, ASTM D4272/D4272M, or the "Resistance 
to Foot Traffic Test" in FM Approvals 4470.

B. Material Compatibility: Provide roofing materials that are compatible with one another 
under conditions of service and application required, as demonstrated by roofing 
manufacturer based on testing and field experience.

C. Roofing System Design: Provide roofing system that is identical to systems that have 
been successfully tested by a qualified testing and inspecting agency in accordance 
with ANSI/FM 4474, UL 580, or UL 1897, and to resist uplift pressures.

1. Zone 1 (Field-of-Roof) Uplift Pressure: 58.1 psf.

2. Zone 2 (Perimeter) Uplift Pressure: 76.7 psf, located within 6 ft. of roof perimeter.

3. Zone 3 (Corner) Uplift Pressure: 104.5 psf, located within 18 ft. of outside 
corners.

D. SPRI Wind Design Standard: Manufacture and install copings and roof edge flashings 
tested according to ANSI/SPRI ES-1.
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1. Design Pressure: 104.5 psf.

E. Flashings: Comply with requirements of Division 07 Sections "Sheet Metal Flashing 
and Trim" and "Manufactured Roof Specialties." Provide base flashings, perimeter 
flashings, detail flashings and component materials that comply with requirements and 
recommendations of the following:

1. FMG 1-49 Loss Prevention Data Sheet for Perimeter Flashings.

2. NRCA Roofing Manual (Sixth Edition) for construction details and 
recommendations.

3. SMACNA Architectural Sheet Metal Manual (Seventh Edition) for construction 
details.

F. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E1980, 
based on testing identical products by a qualified testing agency.

G. Exterior Fire-Test Exposure: ASTM E108, Class A; for application and roof slopes 
indicated, as determined by testing identical membrane roofing materials by a qualified 
testing agency. Materials shall be identified with appropriate markings of applicable 
testing agency.

2.3 MATERIALS

A. General: Roofing materials recommended by roofing system manufacturer for intended 
use and compatible with components of existing membrane roofing system.

B. General: Provide adhesive and sealant materials recommended by roofing 
manufacturer for intended use and compatible with built-up roofing.

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction.

2.4 SHEET MATERIALS

A. Base-Ply Sheet:

1. SBS-modified asphalt coated composite polyester / fiberglass/fiberglass mat 
reinforced high tensile strength base sheet, ASTM D4601 Type II.

a. Basis of design product: Tremco, BURmastic Composite Ply HT.

b. Tensile Strength at 77 deg. F (25 deg. C), minimum, ASTM D5147: 
Machine direction, 165 lbf/in (725 N); Cross machine direction, 150 lbf/in 
(660 N).

c. Tear Strength at 77 deg. F (25 deg. C), minimum, ASTM D5147: Machine 
direction, 260 lbf (1150 N); Cross machine direction, 230 lbf ( 1120 N).
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d. Thickness, minimum, ASTM D5147: 0.060 inch (1.5 mm).

2.5 FLUID-APPLIED ROOFING MEMBRANE

A. Polyurethane Elastomeric Fluid-Applied System: Two-coat reinforced fluid-applied 
roofing membrane formulated for application over prepared existing roofing substrate.

1. Base Coat:

a. Polyurethane Roof Coating System Base Coat: Bio-based, low-odor low-
VOC two-part, for use with a compatible top coat.

1) Basis of design product: Tremco, AlphaGuard BIO Base Coat.

2) Volatile Organic Compounds (VOC), maximum, ASTM D3960: 1 g/L.

3) Accelerated Weathering, 5000 hours, ASTM G154: Pass.

4) Hardness, Shore A, minimum, ASTM D2240: 80.

5) Solids, by volume, ASTM D2697: 100 percent.

6) Bio-Based Content, Minimum: 70 percent.

7) Minimum Thickness, Base Coat reinforced over Smooth BUR, MB, 
Concrete, Single-Ply: 48 mils (1.22 mm) wet.

2. Top Coat:

a. Polyurethane roof coating system top coat, bio-based low-odor low-VOC 
two-part, for application over compatible base coat.

1) Basis of design product: Tremco, AlphaGuard BIO Top Coat.

2) Volatile Organic Compounds (VOC), maximum, ASTM D3960: 6 g/L.

3) Solar Reflectance Index (SRI), ASTM E1980: For white, not less than 
103.

4) Accelerated Weathering, 5000 hours, ASTM G 154: Pass.

5) Hardness, Shore A, minimum, ASTM D2240: 81.

6) Solids, by volume, ASTM D2697: 100 percent.

7) Bio-Based Content, Minimum: 60 percent.

8) Minimum Thickness, reinforced system: 32 mils (0.81 mm) wet.
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9) Minimum Thickness, Slip-Resistant Coat: 24 mils (0.60 mm) wet.

10) Color: White.

3. Reinforcing Fabric:

a. Polyester Reinforcing and Protection Fabric: 100 percent stitch-bonded 
mildew-resistant polyester fabric intended for reinforcement of compatible 
fluid-applied membranes and flashings and as a protection layer under 
pavers or stone aggregates.

1) Basis of design product: Tremco, Permafab.

2) Tensile Strength, Minimum, ASTM D5034 (2-inch): MD - 110 lbs. 
(49.8 kg); XMD - 60 lbs. (27.2 kg) avg.

3) Elongation, Minimum, ASTM D5034 (1-inch): MD - 25 percent; XMD - 
100 percent.

4) Tear Strength, Minimum, ASTM D5587: MD - 20 lbs. (9.0 kg) avg; 
XMD - 20 lbs. (9.0 kg) avg.

5) Weight: 3 oz./sq. yd (102 g/sq. m).

4. Primers:

a. Primer for Asphaltic and Single-Ply Membranes: Water-based, polymer-
modified quick-dry low odor primer.

1) Basis of design product: Tremco, AlphaGuard WB Primer.

2) Volatile Organic Compounds (VOC), maximum, ASTM D3960: 1 g/L.

3) Solids, by weight: 70 percent.

b. Primer for Masonry Surfaces: Two-part high-solids epoxy-penetrating low-
odor primer for masonry and concrete surfaces.

1) Basis of design product: Tremco, AlphaGuard C-Prime.

2) Volatile Organic Compounds (VOC), maximum, ASTM D3960: 0 g/L.

3) Solids, by weight: 100 percent.

c. Primer for Non-Porous Surfaces: Single-part, water based primer to 
promote adhesion of urethanes to metals, PVC and other non-porous 
surfaces.

1) Basis of design product: Tremco, AlphaGuard M-Prime.
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2) Volatile Organic Compounds (VOC), maximum, ASTM D3960: 22 
g/L.

3) Nonvolatile Content, minimum, ASTM D2369: 5 percent.

4) Density at 77 deg F (25 deg C): 8.3 lb./gal (1kg/L).

d. Primer for Intercoat and Substrate Adhesion: Single-part, quick-drying 
primer to promote adhesion of urethane products to previous urethane 
coats and to other approved surfaces.

1) Basis of design product: Tremco, Geogard Primer.

2) Volatile Organic Compounds (VOC), maximum, ASTM D3960: 100 
g/L.

3) Coverage Rate, 400 sq. ft/ gal. (10 m2/ L): 4 mils (0.10 mm) wet.

2.6 ADHESIVE MATERIALS

A. Base-Ply Sheet Adhesive:

1. Cold-applied bio-based low odor urethane roofing adhesive,  two-part, USDA 
BioPreferred, formulated for compatibility and use with specified roofing 
membranes and flashings.

a. Basis of design product: Tremco, POWERply Endure BIO Adhesive TF.

b. Volatile Organic Compounds (VOC), maximum, ASTM D3690: 0 g/L.

c. Low Temperature Flexibility, ASTM D2240: Pass at -30 deg F (-34 deg C).

d. Solids, by Volume, ASTM D2697: 100 percent.

e. Biobase Content, Minimum, ASTM D6866: 70 percent.

2.7 AUXILIARY ROOFING MEMBRANE MATERIALS

A. General: Auxiliary materials recommended by roofing system manufacturer for 
intended use and compatible with existing roofing system and fluid-applied roofing 
system.

B. Joint Sealant: Elastomeric joint sealant compatible with applied coating, with 
movement capability appropriate for application.

1. Joint Sealant, Polyurethane: ASTM C920, Type S, Grade NS, Class 50 single-
component moisture curing  sealant, formulated for compatibility and use in 
dynamic and static joints; paintable.
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a. Basis of design product: Tremco, TremSEAL Pro.

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 40 g/L.

c. Hardness, Shore A, ASTM C661: 40.

d. Adhesion to Concrete, ASTM C794: 35 pli.

e. Tensile Strength, ASTM D412: 350 psi (2410 kPa).

f. Color: Closest match to substrate.

C. Stripping Adhesive / Sealer:

1. Seam Sealer: Aromatic polyurethane sealer, single-component, high solids, 
moisture curing, formulated for compatibility and use with a variety of roofing and 
flashing substrates.

a. Basis of design product: Tremco, GEOGARD Seam Sealer.

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 189 g/L.

c. Tensile Strength, ASTM D412: 270 psi (1860 kPa).

d. Tear Strength, ASTM D412: 35 pli (6.13 kNm).

e. Elongation, ASTM D412: 220 percent.

f. Color: Gray.

D. Miscellaneous Accessories: Provide miscellaneous accessories recommended by 
roofing system manufacturer.

2.8 VAPOR RETARDER/AIR BARRIER

A. Vapor Retarder Sheet:

1. SBS/SIS/SEBS-modified asphalt-coated glass-fiber reinforced sheet, smooth 
surfaced, designed for heat-welded applications, ASTM D6163 Type I Grade S.

a. Basis of design product: Tremco, POWERply Standard Smooth HW (Heat 
Weld).

b. Tensile Strength at 77 deg. F (25 deg. C), minimum, ASTM D5147: 70 
lbf/in (12 kN/m) machine direction; 50 lbf/in (8 kN/m) cross-machine 
direction.

c. Tear Strength at 77 deg. F (25 deg. C), minimum, ASTM D5147: 100 lbf 
(445 N) machine direction; 80 lbf (400 N) machine direction.
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d. Elongation at 77 deg. F (25 deg. C), minimum, ASTM D5147: 4 percent 
machine direction; 4 percent cross-machine direction.

e. Low Temperature Flex, ASTM D5147: -30 deg. F (-23 deg. C).

f. Thickness, ASTM D5147: 0.118 inch (3.0 mm).

B. Vapor Retarder Primer:

1. Asphalt primer, water-based, polymer modified. 

a. Basis of design product: Tremco, TREMprime WB.

b. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 2 g/L.

c. Color: Brown/black.

2.9 ROOF INSULATION

A. General: Preformed roof insulation boards manufactured or approved by roofing 
manufacturer, selected from manufacturer's standard sizes suitable for application, of 
thicknesses indicated.

1. Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope 
of 1/4 inch per 12 inches (1:48) unless otherwise indicated.

2. Provide preformed saddles, crickets, tapered edge strips, and other insulation 
shapes where indicated for sloping to drain. Fabricate to slopes indicated, not 
less than two times the roof slope.

B. Roof Insulation:

1. Board Insulation, Polyisocyanurate: CFC- and HCFC- free, with recycled content 
glass-fiber mat facer on both major surfaces, ASTM C1289 Type II Class 1.

a. Compressive Strength, ASTM D1621: Grade 2: 20 psi (138 kPa).

2.10 INSULATION ACCESSORIES

A. General: Roof insulation accessories recommended by insulation manufacturer for 
intended use and compatible with built-up roofing.

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting 
corrosion-resistance provisions in FM Global 4470, designed for fastening roof 
insulation to substrate and acceptable to roofing manufacturer.

C. Roof Insulation Adhesive:
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1. Urethane adhesive, bead-applied, low-rise two-component solvent-free low odor, 
formulated to adhere roof insulation to substrate.

a. Basis of design product: Tremco, Low Rise Foam Insulation Adhesive.

b. Flame Spread Index, ASTM E84: 10.

c. Smoke Developed Index, ASTM E84: 30.

d. Volatile Organic Compounds (VOC), maximum, ASTM D3960: 0 g/L.

e. Tensile Strength, minimum, ASTM D412: 250 psi (1720 kPa).

f. Peel Adhesion, minimum, ASTM D903: 17 lbf/in (2.50 kN/m).

g. Flexibility, 70 deg. F (39 deg. C), ASTM D816: Pass.

D. Tapered Edge Strips: ASTM C208, Type II, Grade 1, cellulosic-fiber insulation board.

E. Cover Board (Choose from one of the following):

1. Gypsum panel, glass-mat-faced, primed, ASTM C1177/C1177M.

a. Basis of design product: GP Gypsum DensDeck Prime.

b. Thickness: 1/2 inch (12 mm).

2. Gypsum panel, cellulosic fiber reinforced, water-resistant, ASTM 
C1278/C1278M.

a. Basis of design product: USG Securock Gypsum Fiber Roof Board.

b. Thickness: 1/2 inch (13 mm).

2.11 WALKWAYS

A. Walkway Materials:

1. Polyurethane Top Coat, Slip-Resistant: Second top coat with broadcast slip-
resistant aggregate.

a. Basis of design product: Tremco, AlphaGuard BIO Top Coat Slip-Resistant.

b. Minimum Thickness: As indicated in Part 2 product listing; over cured top 
coat.

c. Ceramic granules: 10 to 15 lb./100 sq. ft.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
the following requirements and other conditions affecting performance of roofing 
system:

1. Verify that roof openings and penetrations are in place and curbs are set and 
braced and that roof drain bodies are securely clamped in place.

2. Concrete Deck:

a. Verify that minimum concrete drying period recommended by roofing 
manufacturer has passed.

b. Verify that concrete substrate is visibly dry and free of moisture. Test for 
capillary moisture by plastic sheet method according to ASTM D4263.

B. Proceed with installation once unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove existing roofing and protect existing building in accordance with requirements 
of Division 07 Section "Preparation for Re-Roofing."

B. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing manufacturer's written instructions. Remove sharp 
projections.

C. Protect existing roofing system that is indicated to remain, and adjacent portions of 
building and building equipment.

1. Mask surfaces to be protected. Seal joints subject to infiltration by coating 
materials.

2. Limit traffic and material storage to areas of existing roofing membrane that have 
been protected.

3. Maintain temporary protection and leave in place until replacement roofing has 
been completed.

D. Shut down air intake equipment in the vicinity of the Work in coordination with the 
Owner. Cover air intake louvers before proceeding with re-coating work that could 
affect indoor air quality or activate smoke detectors in the ductwork.

1. Verify that rooftop utilities and service piping affected by the Work have been 
shut off before commencing Work.
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E. Maintain roof drains in functioning condition to ensure roof drainage at end of each 
workday. Prevent debris from entering or blocking roof drains and conductors. Use 
roof-drain plugs specifically designed for this purpose. Remove roof-drain plugs at end 
of each workday, when no work is taking place, or when rain is forecast.

1. Do not permit water to enter into or under existing membrane roofing system 
components that are to remain.

3.3 MEMBRANE ROOFING INSTALLATION, GENERAL

A. Install roofing membrane according to roofing manufacturer's written instructions.

1. Commence installation of roofing in presence of manufacturer's technical 
personnel.

B. Coordinate installation of roofing so insulation and other components of roofing not 
permanently exposed are not subjected to precipitation or left uncovered at the end of 
the workday or when rain is forecast.

1. Provide tie-offs at end of each day's work to cover exposed roofing sheets and 
insulation with a course of coated felt set in roofing cement with joints and edges 
sealed.

2. Complete terminations and base flashings and provide temporary seals to 
prevent water from entering completed sections of roofing.

3. Remove and discard temporary seals before beginning work on adjoining roofing.

C. Substrate-Joint Penetrations: Prevent fluid-applied materials and adhesives from 
penetrating substrate joints, entering building, or damaging built-up roofing 
components or adjacent building construction.

3.4 VAPOR-RETARDER INSTALLATION

A. Vapor Retarder Sheet, General: Completely seal vapor retarder/air barrier at 
terminations, obstructions, and penetrations to prevent air movement into roofing 
system. Seal vapor retarder/air barrier to air barrier in adjacent construction at 
perimeter of roofing system.

B. Torch-Applied SBS Modified Sheet Vapor Retarder: Install one lapped vapor retarder 
course and torch-apply to substrate, according to roofing system manufacturer's written 
instructions.

C. Contractor to follow all CERTA guidelines and requirements for torch-applied roofing 
applications.

3.5 INSULATION INSTALLATION

A. Comply with roofing manufacturer's written instructions for installing roof insulation.
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B. Coordinate installing membrane roofing system components, so insulation is not 
exposed to precipitation or left exposed at the end of the workday.

C. Tapered Insulation and Crickets: Install tapered insulation under area of roofing to 
conform to slopes indicated.

1. Where saddles or crickets are indicated or required to provide positive slope to 
drain, make slope of crickets minimum of two times the roof slope.

D. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards. Fill gaps 
exceeding 1/4 inch (6 mm) with insulation.

1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and 
penetrations.

E. Install insulation under area of roofing to achieve required thickness. Where overall 
insulation thickness is 2.7 inches (70 mm) or greater, install two or more layers with 
joints of each succeeding layer staggered from joints of previous layer a minimum of 6 
inches (150 mm) in each direction.

1. Tapered Insulation System for Flat Roof Deck: Install insulation as follows:

a. Minimum Continuous Insulation R-value: Not less than R-30.

2. Insulation Drain Sumps: Tapered insulation sumps, not less than 2 by 2 ft (600 
by 600 mm), sloped to roof drain; sump to maximum depth of not more than 1 
inch (25 mm) less than the Project-stipulated continuous insulation thickness 
based upon code requirements.

F. Trim surface of insulation where necessary at roof drains so completed surface is flush 
and does not restrict flow of water.

G. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical 
surfaces.

H. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:

1. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly 
pressing and maintaining insulation in place.

I. Install cover boards over insulation with long joints in continuous straight lines with end 
joints staggered between rows. Offset joints of insulation below a minimum of 6 inches 
(150 mm) in each direction. Loosely butt cover boards together.

1. Set cover board in ribbons of bead-applied insulation adhesive, firmly pressing 
and maintaining cover in place.
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3.6 BASE-PLY SHEET INSTALLATION

A. Install base sheet starting at low point of roofing. Align base sheet without stretching. 
Shingle side laps of base a minimum of 4 inches (100 mm). Shingle in direction to shed 
water. Extend base sheets over edges and terminate above cants.

1. Embed base sheet in cold-applied membrane adhesive applied at rate required 
by roofing manufacturer.

B. Install stripping according to roofing manufacturer's written instructions where metal 
flanges and edgings are set on roofing.

1. Flashing Sheet Stripping: Install flashing sheet stripping in specified cold 
adhesive and extend onto roofing membrane.

C. Roof Drains: Install base-ply sheet in cold adhesive around drain bowl. Base sheet 
must be installed so that it will be under compression from the clamping ring. Install 
base coat, fabric reinforcement, and top coat over base sheet. Install drain clamping 
ring and strainer.

3.7 FLUID-APPLIED FLASHING APPLICATION

A. Fluid-Applied Flashing and Detail Base Coat Application: Complete base coat and 
fabric reinforcement at parapets, curbs, penetrations, and drains prior to application of 
field of fluid-applied membrane. Apply base coat in accordance with manufacturer's 
written instructions.

1. Extend coating minimum of 8 inches (200 mm) up vertical surfaces and 4 inches 
onto horizontal surfaces.

2. Back roll to achieve minimum coating thickness indicated on Part 2 product 
listing unless greater thickness is recommended by manufacturer; verify 
thickness of base coat as work progresses.

3. Reinforcing Fabric: Embed fabric reinforcement into wet base coat. Lap adjacent 
flashing pieces of fabric minimum 3 inches (75 mm) along edges and 6 inches 
(150 mm) at end laps.

a. Roll surface of fabric reinforcing to completely embed and saturate fabric. 
Leave finished base coat with fabric free of pin holes, voids, or openings.

4. Roll surface of fabric reinforcing to completely embed and saturate fabric. Leave 
finished base coat with fabric free of pin holes, voids, or openings.

5. Roof Drains: Set 30 by 30 inch (760 by 760 mm) square metal flashing in bed of 
compatible mastic/adhesive sealer on roofing base-ply sheet. Cover metal 
flashing with stripping ply and extend a minimum of 6 inches (150 mm) beyond 
edge of metal flashing. Allow to cure.
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a. Apply base coat and immediately install target piece of fabric reinforcement 
into wet base coat, extend into drain bowl and roll to fully embed and 
saturate fabric. Apply top coat after base coat has cured.

b. Following application and curing of fluid-applied roofing membrane, install 
clamping ring and strainer. Replace broken drain ring clamping bolts.

6. Allow base coat to cure prior to application of top coat.

3.8 FLUID-APPLIED MEMBRANE APPLICATION

A. Base Coat: Apply base coat to field of membrane in accordance with manufacturer's 
written instructions.

1. Apply base coat on prepared and primed surfaces and spread coating evenly.

2. Back roll to achieve minimum coating thickness indicated on Part 2 product 
listing unless greater thickness is recommended by manufacturer; verify 
thickness of base coat as work progresses.

3. Reinforcing Fabric: Embed fabric reinforcement into wet base coat. Lap adjacent 
flashing pieces of fabric minimum 3 inches (75 mm) along edges and 6 inches 
(150 mm) at end laps.

a. Roll surface of fabric reinforcing to completely embed and saturate fabric. 
Leave finished base coat with fabric free of pin holes, voids, or openings.

4. Roll surface of fabric reinforcing to completely embed and saturate fabric. Leave 
finished base coat with fabric free of pin holes, voids, or openings.

5. Allow base coat to cure prior to application of top coat.

B. Top Coat: Apply top coat to field of membrane and flashings uniformly in a complete, 
continuous installation.

1. Prime base coat prior to application of top coat if top coat is not applied within 72 
hours of the base coat application, using manufacturer's recommended primer.

2. Apply top coat extending coating up vertical surfaces and out onto horizontal 
surfaces. Install top coat over field base coat and spread coating evenly.

3. Back roll to achieve minimum coating thickness indicated on Part 2 product 
listing unless greater thickness is recommended by manufacturer; verify 
thickness of base coat as work progresses.

4. Avoid foot traffic on new fluid-applied membrane for a minimum of 24 hours.
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3.9 WALKWAY INSTALLATION

A. Walkways, General: Install walkways according to roofing manufacturer's written 
instructions.

1. Install walkways at following locations:

a. Where indicated on Drawings.

B. Slip-Resistant Walkway Topcoat: Apply walkway second topcoat following application 
and curing of top coat. Locate as indicated on Drawings.

1. Mask walkway location with tape.

2. Prime first top coat prior to application of walkway top coat if walkway top coat is 
not applied within 72 hours of the first top coat application, using manufacturer's 
recommended primer.

3. Apply walkway topcoat and back roll to achieve minimum coating thickness 
indicated on Part 2 product listing unless greater thickness is recommended by 
manufacturer; verify thickness of base coat as work progresses.

4. Broadcast Slip-Resistant Top Coat Aggregate in wet top coat at rate indicated in 
Part 2 product listing or as otherwise recommended by coating manufacturer.

a. Back roll aggregate and top coat creating even dispersal of aggregate.

5. Remove masking immediately.

3.10 FIELD QUALITY CONTROL

A. Roof Inspection: Contractor shall engage roofing system manufacturer's technical 
personnel to inspect roofing installation and submit report to the Architect. Notify 
Architect 24 hours in advance of dates and times of inspections. Inspect work as 
follows:

1. Upon completion of preparation of first component of work, prior to application of 
re-coating materials.

2. Following application of re-coating to flashings and application of base coat to 
field of roof.

3. Upon completion of re-coating but prior to re-installation of other roofing 
components.

B. Repair fluid-applied membrane where test inspections indicate that they do not comply 
with specified requirements.
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C. Arrange for additional inspections, at Contractor's expense, to verify compliance of 
replaced or additional work with specified requirements.

3.11 PROTECTING AND CLEANING

A. Protect roofing system from damage and wear during remainder of construction period.

B. Correct deficiencies in or remove coating that does not comply with requirements, 
repair substrates, and reapply coating.

C. Clean overspray and spillage from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction.

END OF SECTION 075600.13
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SECTION 076200 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:

1. Roof drainage sheet metal fabrications.

2. Low-slope roof sheet metal fabrications.

3. Miscellaneous sheet metal flashing and trim.

B. Related Requirements:

1. Division 07 Section "Fluid-Applied Membrane Roofing, Insulated" for installing sheet 
metal flashing and trim integral with roofing and for related warranty requirements.

2. Division 07 Section "Roof Specialties" for manufactured copings and roof edge flashings 
incorporated in roof system.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each manufactured product and accessory.

B. Shop Drawings: For sheet metal flashing and trim.

1. Include plans, elevations, sections, and attachment details.

2. Include identification of material, thickness, weight, and finish for each item and location 
in Project.

C. Samples for Verification: For each type of exposed finish.

1.3 CLOSEOUT SUBMITTALS

A. Warranties: Manufacturer's executed warranty documents. Submit prior to acceptance of Work.

1.4 QUALITY ASSURANCE

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful 
in-service performance.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Do not store sheet metal flashing and trim materials in contact with other materials that might 
cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials 
away from uncured concrete and masonry.

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight 
and high humidity, except to extent necessary for period of sheet metal flashing and trim 
installation.

1.6 WARRANTY

A. Refer to warranty requirements of Division 07 Section "Fluid-Applied Membrane Roofing, 
Insulated" for terms and conditions of warranties covering work of this Section.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Completed 
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual" 
and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles 
shown unless more stringent requirements are indicated.

C. Flashings and Fastening: Comply with requirements of Division 07 roofing sections. Provide 
base flashings, perimeter flashings, detail flashings and component materials and installation 
techniques that comply with requirements and recommendations of the following:

1. FM Global 1-49: "Property Loss Prevention Data Sheet for Perimeter Flashings."

2. NRCA: "The NRCA Roofing Manual" for construction details and recommendations.

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects.

2.2 SHEET METALS

A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying 
strippable, temporary protective film before shipping.

B. Aluminum Sheet: ASTM B209/B209M, alloy as standard with manufacturer for finish required, 
with temper as required to suit forming operations and performance required; with smooth, flat 
surface., alloy as standard with manufacturer for finish required, with temper as required to suit 
forming operations and performance required; with

1. Basis of Design Product: Tremco, Inc., TremLock Sheet, or Architect-approved equal.
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2. Exposed Coil-Coated Finish:

a. Two-Coat Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin manufacturers' 
written instructions.

b. Color: As selected from manufacturer's full range.

3. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or 
polyester backer finish, consisting of prime coat and wash coat with minimum total dry 
film thickness of 0.5 mil (0.013 mm).

C. Stainless-Steel Sheet: ASTM A240/A240M or ASTM A666, Type 316, dead soft, fully annealed; 
with smooth, flat surface.

1. Finish: ASTM A480/A480M, No. 2B (bright, cold rolled).

D. Copper Sheet: ASTM B370, cold-rolled copper sheet, H00 or H01 temper.

1. Non-patinated, Exposed Finish: Mill.

E. Lead Sheet: ASTM B749 lead sheet.

F. 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.

G.

2.3 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Sheet: Minimum 30 mils (0.76 mm) thick, consisting of a slip-
resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or SBS-
modified asphalt adhesive, with release-paper backing; specifically designed to withstand high 
metal temperatures beneath metal roofing. Provide primer according to written 
recommendations of underlayment manufacturer.

1. Low-Temperature Flexibility: ASTM D1970; passes after testing at minus 20 deg F (29 
deg C) or lower.

2.4 MISCELLANEOUS MATERIALS

A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and 
other miscellaneous items as required for complete sheet metal flashing and trim installation 
and as recommended by manufacturer of primary sheet metal or manufactured item unless 
otherwise indicated.

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal or manufactured item.
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1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal.

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal 
being fastened.

2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.

3. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

4. Fasteners for Copper Sheet: Copper, hardware bronze or passivated Series 300 
stainless steel.

C. Solder:

1. For Stainless Steel: ASTM B32, Grade Sn60 or Grade Sn96, with acid flux of type 
recommended by stainless steel sheet manufacturer.

2. For Copper: ASTM B32, Grade Sn50, 50 percent tin and 50 percent lead.

D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape 
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 
inch (13 mm) wide and 1/8 inch (3 mm) thick.

E. Elastomeric Sealant: ASTM C920, elastomeric polyurethane at concealed joints and silicone at 
exposed joints; of type, grade, class, and use classifications required to seal joints in sheet 
metal flashing and trim and remain watertight.

F. Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement.

2.5 FABRICATION, GENERAL

A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required. Fabricate sheet metal flashing and 
trim in shop to greatest extent possible.

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with 
performance requirements, but not less than that specified for each application and 
metal.

2. Obtain field measurements for accurate fit before shop fabrication.

3. Form sheet metal flashing and trim to fit substrates without excessive oil canning, 
buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 
back to form hems.
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4. Conceal fasteners and expansion provisions where possible. Do not use exposed 
fasteners on faces exposed to view.

B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to 
a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on 
Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching 
profiles.

C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with butyl sealant concealed within joints.

2. Use lapped expansion joints only where indicated on Drawings.

D. Sealant Joints: Where movable, non-expansion-type joints are required, form metal to provide 
for proper installation of elastomeric sealant according to cited sheet metal standard.

E. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal.

F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal 
standard for application, but not less than thickness of metal being secured.

G. Seams, Soldered: Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, 
form seams, and solder.

H. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with 
elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. 
Rivet joints where necessary for strength.

I. Seams for Uncoated Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams 
and seal with epoxy seam sealer. Rivet joints where necessary for strength.

J. Do not use graphite pencils to mark metal surfaces.

2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS

A. Fabricate to cross section required, complete with end pieces, outlet tubes, and other 
accessories as required. Fabricate in minimum 96-inch- (2.4-m-) long sections. Furnish flat-
stock gutter brackets and gutter spacers and straps fabricated from same metal as gutters, of 
size recommended by cited sheet metal standard, but with thickness not less than twice the 
gutter thickness. Fabricate expansion joints, expansion-joint covers, and gutter accessories 
from same metal as gutters. Shop fabricate interior and exterior corners.

1. Gutter Profile: As indicated on Drawings, or if not indicated, as selected from SMACNA 
Manual profiles.

2. Expansion Joints: Butt type with concealed splice plate.

3. Accessories: Wire-ball downspout strainer.
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4. Gutters with Girth 21 to 25 Inches (530 to 640 mm): Fabricate from the following 
materials:

a. Aluminum: 0.050 inch (1.27 mm) thick.

5. Gutters with Girth 26 to 30 Inches (660 to 760 mm): Fabricate from the following 
materials:

a. Aluminum: 0.063 inch (1.60 mm) thick.

B. Downspouts: Fabricate rectangular downspouts to dimensions indicated, complete with mitered 
elbows. Furnish with metal hangers from same material as downspouts and anchors. Shop 
fabricate elbows.

1. Fabricated Hanger Style: As selected from SMACNA Manual styles.

2. Fabricate from the following materials: Matching downspout.

C. Parapet Scuppers: Fabricate scuppers to dimensions required, with closure flange trim to 
exterior, 4-inch- (100-mm-) wide wall flanges to interior, and base extending 4 inches (100 mm) 
beyond cant or tapered strip into field of roof. Fasten gravel guard angles, if applicable, to base 
of scupper. Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.

2. Stainless Steel: 0.019 inch/26 ga. (0.48 mm) thick.

D. Conductor Heads: Fabricate conductor heads with flanged back and stiffened top edge and of 
dimensions and shape required, complete with outlet tubes, exterior flange trim, and built-in 
overflows. Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.

2. Stainless Steel: 0.019 inch/26 ga. (0.48 mm) thick.

2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS

A. Expansion Joint Cover: Fabricate from the following materials:

1. Aluminum: 0.050 inch (1.27 mm) thick.

B. Counterflashing:  Shop fabricate interior and exterior corners. Fabricate from the following 
materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.

C. Flashing Receivers: Fabricate from the following materials:

1. Aluminum: 0.032 inch (0.81 mm) thick.

D. Roof-Penetration Flashing: Fabricate from the following materials:
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1. Stainless Steel: 0.019 inch/26 ga. (0.48 mm) thick.

2. Copper: 16 oz./sq. ft. (4.8 kg/m2); 0.22 inch/24 ga. (0.55 mm) thick.

3. Lead: (19.53 kg/m2) 4 lb./sq. ft.; (1.6 mm) 0.0625 inch thick.

E. Roof-Drain Flashing: Fabricate from the following materials:

1. Lead: (19.53 kg/m2) 4 lb./sq. ft.; (1.6 mm) 0.0625 inch thick.

PART 3 - EXECUTION

3.1 UNDERLAYMENT INSTALLATION

A. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free. 
Prime substrate if recommended by underlayment manufacturer. Comply with temperature 
restrictions of underlayment manufacturer for installation; use primer for installing underlayment 
at low temperatures. Apply in shingle fashion to shed water, with end laps of not less than 6 
inches (150 mm) staggered 24 inches (600 mm) between courses. Overlap side edges not less 
than 3-1/2 inches (90 mm). Roll laps and edges with roller. Cover underlayment within 14 days.

3.2 INSTALLATION, GENERAL

A. Install sheet metal flashing and trim to comply with details indicated and recommendations of 
cited sheet metal standard that apply to installation characteristics required unless otherwise 
indicated on Drawings.

1. Space cleats not more than 12 inches (300 mm) apart. Attach each cleat with at least two 
fasteners. Bend tabs over fasteners.

2. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts 
pressure-treated wood or other corrosive substrates, protect against galvanic action or 
corrosion by painting contact surfaces with bituminous coating or by other permanent 
separation as recommended by sheet metal manufacturer or cited sheet metal standard.

1. Coat concealed side of uncoated-aluminum and stainless steel sheet metal flashing and 
trim with bituminous coating where flashing and trim contact wood, ferrous metal, or 
cementitious construction.

2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or 
wood substrates, install underlayment and cover with slip sheet.

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner 
or intersection.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with sealant concealed within joints.

2. Use lapped expansion joints only where indicated on Drawings.
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D. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 
inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation.

F. Seal joints as required for watertight construction.

1. Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of joint 
members not less than 1 inch (25 mm) into sealant. Form joints to completely conceal 
sealant. When ambient temperature at time of installation is between 40 and 70 deg F (4 
and 21 deg C), set joint members for 50 percent movement each way. Adjust setting 
proportionately for installation at higher ambient temperatures. Do not install sealant-type 
joints at temperatures below 40 deg F (4 deg C).

2. Prepare joints and apply sealants to comply with recommendations in ASTM C1193 for 
use of joint sealants as applicable to materials, applications, and conditions

G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges 
of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-
tinned surface would show in completed Work.

1. Do not solder metallic-coated steel and aluminum sheet.

2. Do not use torches for soldering.

3.3 ROOF-DRAINAGE SYSTEM INSTALLATION

A. General: Install sheet metal roof-drainage items to produce complete roof-drainage system 
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of 
roof perimeter flashing with installation of roof-drainage system.

B. Flanged Gutters: Join sections with joints sealed with sealant. Provide for thermal expansion. 
Attach gutters at flange into wood blocking to firmly anchor them in position. Provide end 
closures and seal watertight with sealant. Slope to downspouts.

C. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints.

1. Provide hangers with fasteners designed to hold downspouts securely to walls. Locate 
hangers at top and bottom and at approximately 60 inches (1500 mm) o.c.

2. Provide elbows at base of downspout to direct water away from building.

3. Connect downspouts to underground drainage system.

D. Parapet Scuppers: Continuously support scupper, set to correct elevation, and seal flanges to 
interior wall face, over cants or tapered edge strips, and under roofing membrane.

1. Anchor scupper closure trim flange to exterior wall and solder or seal with elastomeric 
sealant to scupper.
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2. Loosely lock front edge of scupper with conductor head.

3. Solder or seal with elastomeric sealant exterior wall scupper flanges into back of 
conductor head.

E. Conductor Heads: Anchor securely to wall, with elevation of conductor head rim at minimum of 
1 inch (25 mm) below scupper or gutter discharge.

F. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration 
indicated. Lap joints minimum of 4 inches (100 mm) in direction of water flow.

3.4 ROOF FLASHING INSTALLATION

A. Install sheet metal flashing and trim to comply with performance requirements and cited sheet 
metal standard.

1. Provide concealed fasteners where possible, and set units true to line, levels, and slopes.

2. Install work with laps, joints, and seams that are permanently watertight and weather 
resistant.

B. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top 
edge flared for elastomeric sealant, extending minimum of 4 inches (100 mm) over base 
flashing. Install stainless-steel draw band and tighten.

C. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. 
Insert counterflashing in reglets or receivers and fit tightly to base flashing.

1. Insert counterflashing in reglets or receivers and fit tightly to base flashing.

2. Extend counterflashing 4 inches (100 mm) over base flashing.

3. Lap counterflashing joints minimum of 4 inches (100 mm).

D. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of 
roofing and other items penetrating roof. Seal with sealant and clamp flashing to pipes that 
penetrate roof.

3.5 ERECTION TOLERANCES

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance 
of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 
1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

3.6 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering.

B. Clean and neutralize flux materials. Clean off excess solder.

C. Clean off excess sealants.
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D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions. On 
completion of sheet metal flashing and trim installation, remove unused materials and clean 
finished surfaces as recommended by sheet metal flashing and trim manufacturer. Maintain 
sheet metal flashing and trim in clean condition during construction.

E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated 
beyond successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 076200
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SECTION 077100 - ROOF SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Manufactured copings.

2. Manufactured roof-edge specialties (fasciae, drip edges and gravel stops).

B. Related Information:

1. Division 06 Section "Miscellaneous Rough Carpentry" for wood nailers, curbs, and 
blocking.

2. Division 07 Section "Sheet Metal Flashing and Trim" for custom- and site-fabricated 
sheet metal flashing and trim.

3. Division 07 Section "Joint Sealants" for field-applied sealants between roof specialties 
and adjacent materials.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site, in conjunction with roofing 
preinstallation conference specified in Division 07 roofing section.

1. Meet with Owner, Architect, Owner's insurer if applicable, Installer, and installers whose 
work interfaces with or affects roof specialties including installers of roofing materials and 
accessories.

2. Examine substrate conditions for compliance with requirements, including flatness and 
attachment to structural members.

3. Review special roof details, roof drainage, and condition of other construction that will 
affect roof specialties.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes.

B. Shop Drawings: For roof specialties.

1. Include plans, elevations, expansion-joint locations, keyed details, and attachments to 
other work. Distinguish between plant- and field-assembled work.

2. Include details for expansion and contraction; locations of expansion joints, including 
direction of expansion and contraction.
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3. Indicate profile and pattern of seams and layout of fasteners, cleats, clips, and other 
attachments.

4. Detail termination points and assemblies, including fixed points.

5. Include details of special conditions.

C. Samples for Initial Selection: Color charts from manufacturer showing available color finishes.

D. Samples for Verification: Color chips from manufacturer for final selection.

E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for copings and roof-edge flashings.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer.

B. Product Certificates: Provide manufacturer’s certificates for copings and roof-edge specialties 
indicating compliance with performance requirements including the following:

1. ANSI/SPRI/FM 4435/ES-1 compliance.

C. Sample Warranty: For manufacturer's special warranty.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements 
that are ANSI/SPRI ES-1 tested to specified design pressure.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Do not store roof specialties in contact with other materials that might cause staining, denting, 
or other surface damage. Store roof specialties away from uncured concrete and masonry.

B. Protect strippable protective covering on roof specialties from exposure to sunlight and high 
humidity, except to extent necessary for the period of roof specialties installation.

1.7 PROJECT / FIELD CONDITIONS

A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field 
measurements before fabrication and indicate measurements on Shop Drawings.

B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof 
deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and 
noncorrosive installation.

1.8 WARRANTY

A. Roofing-System Warranty: Roof specialties are included in warranty provisions in Division 07 
roofing Section "Fluid-Applied Membrane Roofing, Insulated".
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General Performance: Roof specialties shall withstand exposure to weather and resist thermally 
induced movement without failure, rattling, leaking, or fastener disengagement due to defective 
manufacture, fabrication, installation, or other defects in construction

B. SPRI Wind Design Standard: Manufacture and install copings and roof-edge specialties tested 
according to ANSI/SPRI ES-1.

1. Design Pressure: As indicated on Drawings.

C. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes to prevent buckling, opening of joints, hole elongation, overstressing of components, 
failure of joint sealants, failure of connections, and other detrimental effects. Provide clips that 
resist rotation and avoid shear stress as a result of thermal movements. 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.

2.2 MANUFACTURERS

A. Basis of Design: The roof system specified in this Section is based upon products of Tremco 
CPG Inc, Beachwood, OH, (800) 562-2728, www.tremcoroofing.com that are named in other 
Part 2 articles. Provide specified products or comparable products of one of the following.

1. Manufacturers of comparable products: Approved by Architect, prior to bid.

B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system 
warranty specified in Division 07 roofing Section.

2.3 EXPOSED METALS

A. Aluminum Sheet: ASTM B209/B209M, alloy as standard with manufacturer for finish required, 
with temper to suit forming operations and performance required.

1. Surface: Smooth, flat finish as indicated.

2.4 CONCEALED METALS

A. Aluminum Sheet: ASTM B209/B209M, alloy and temper recommended by manufacturer for type 
of use and structural performance indicated, mill finished.

B. Aluminum Extrusions: ASTM B221/B221M, alloy and temper recommended by manufacturer for 
type of use and structural performance indicated, mill finished.

C. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 (Z275) coating designation.
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2.5 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, 
consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-
modified asphalt adhesive, with release-paper backing; cold applied. Provide primer when 
recommended by underlayment manufacturer.

1. Thermal Stability: ASTM D1970/D1970M; stable after testing at 240 deg F (116 deg C).

2. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus 20 deg 
F (29 deg C).

2.6 MISCELLANEOUS MATERIALS

A. General: Provide materials and types of fasteners, protective coatings, sealants, and other 
miscellaneous items required by manufacturer for a complete installation.

B. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to 
meet performance requirements. Furnish the following unless otherwise indicated:

1. Exposed Penetrating Fasteners: Gasketed screws with hex washer heads matching color 
of sheet metal.

2. Fasteners for Aluminum: Aluminum or Series 300 stainless steel.

3. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip 
zinc-coated steel according to ASTM A153/A153M or ASTM F2329.

C. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant of type, grade, class, 
and use classifications required by roofing-specialty manufacturer for each application.

2.7 MANUFACTURED COPINGS

A. Copings: Manufactured coping system consisting of formed-metal coping cap in section lengths 
not exceeding 12 feet (3.6 m), concealed anchorage; corner units, end cap units, and concealed 
splice plates with same finish as coping caps.

1. Coping Profile: As indicated on Drawings.

a. Unit Face Height: Accommodate existing height plus additional insulation and 
blocking indicated.

2. Basis-of-Design Product: Subject to compliance with requirements, provide Tremco, 
TremLock Infinity Coping.

3. Coping-Cap Material: Formed aluminum sheet, nominal 0.050-inch (1.27-mm) thick.

a. Finish: High-performance organic (PVDF) coating.

b. Color: As selected by Architect from manufacturer's full range.

4. Corners: Factory mitered and continuously welded.
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5. Coping-Cap Attachment Method: Snap-on, fabricated from coping-cap material.

6. Snap-on-Coping Anchor Plates: Concealed, galvanized-steel sheet, 12 inches (300 mm) 
wide, with integral cleats.

2.8 MANUFACTURED ROOF-EDGE SPECIALTIES

A. Roof-Edge Fascia: Snap-on type fascia with vertical profile.

1. Description: Manufactured two-piece roof-edge fasciae systems consisting of formed-
metal fascia covers in section lengths not exceeding 12 feet (3.6 m), with an extruded 
anchor bar to engage and secure fascia cover, and concealed splice plates. Provide 
matching prefabricated continuously welded corner units.

a. Roof-Edge Fasciae Profile: As indicated on Drawings.

1) Unit Face Height: Accommodate existing height plus additional insulation 
and blocking indicated.

b. Splice Plates: Of same material and finish as roof edge flashing units, 8 inches 
(203 mm) long with factory-installed dual non-curling butyl sealant strips.

2. Basis-of-Design Product: Tremco, TremLock 215 HD Fascia.

3. Fascia Cover Securement:  Snap-on, over continuous extruded aluminum anchor bar.

4. Roofing System: Built-up.

5. Fascia Cover Material: Formed aluminum sheet, nominal 0.050-inch (1.27-mm) thick.

a. Finish: High-performance organic (PVDF) coating.

b. Color: As selected by Architect from manufacturer's full range.

B. Fascia Accessories: Provide accessories fabricated from the same materials and for 
compatibility with roof edge system; provide the following accessories:

1. Fascia extenders.

2. Wall cap.

3. Overflow scuppers.

4. Spill-out scuppers.

5. Downspout scuppers with integral conductor head and downspout adapters.

2.9 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.
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B. Protect mechanical and painted 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. High-Performance Organic (PVDF) Coating: Prepare, pretreat, and apply coating to exposed 
metal surfaces to comply with ASTM A755/A755M and coating and resin manufacturers' written 
instructions.

1. Aluminum Coil Coating Finishes: Two-Coat Fluoropolymer: AAMA 2605 and as 
additionally required to meet specified finish performance and warranty requirements. 
Fluoropolymer finish containing not less than 70 percent polyvinylidene fluoride (PVDF) 
resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal 
surfaces to comply with coating and resin manufacturers' written instructions.

E. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic or polyester 
backer finish consisting of prime coat and wash coat with a minimum total dry film thickness of 
0.5 mil (0.013 mm).

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 walls, roof edges, and parapets for suitable conditions for roof specialties.

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 INSTALLATION OF UNDERLAYMENT

A. Self-Adhering Sheet Underlayment: Install wrinkle free to cover wood blocking. Apply primer if 
required by underlayment manufacturer. Comply with temperature restrictions of underlayment 
manufacturer for installation; use primer rather than nails for installing underlayment at low 
temperatures. Apply in shingle fashion to shed water. Overlap edges not less than 3-1/2 inches 
(90 mm). Roll laps with roller. Cover underlayment within 14 days.

3.3 INSTALLATION, GENERAL

A. General: Install roof specialties according to manufacturer's written instructions. Anchor roof 
specialties securely in place, with provisions for thermal and structural movement. Use 
fasteners, solder, protective coatings, separators, sealants, and other miscellaneous items as 
required to complete roof-specialty systems.

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning and 
without warping, jogs in alignment, buckling, or tool marks.
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2. Provide uniform, neat seams with minimum exposure of solder and sealant.

3. Install roof specialties to fit substrates and to result in watertight performance. Verify 
shapes and dimensions of surfaces to be covered before manufacture.

4. Torch cutting of roof specialties is not permitted.

5. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from 
contact with each other or with corrosive substrates by painting contact surfaces with 
bituminous coating or by other permanent separation as recommended by manufacturer.

1. Underlayment: Where installing metal flashing directly on cementitious or wood 
substrates, install a course of self-adhering, high-temperature sheet underlayment.

C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties.

1. Space movement joints at a maximum of 12 feet (3.6 m) with no joints within 18 inches 
(450 mm) of corners or intersections unless otherwise shown on Drawings.

2. When ambient temperature at time of installation is between 40 and 70 deg F (4 and 21 
deg C), set joint members for 50 percent movement each way. Adjust setting 
proportionately for installation at higher ambient temperatures.

D. Fastener Sizes:

1. Wood Blocking or Sheathing: Use fasteners of sizes that penetrate wood blocking or 
sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) 
for wood screws.

2. Other Substrates: Use fasteners of sizes that penetrate substrate not less than 
recommended by fastener manufacturer to achieve maximum pull-out resistance.

E. Seal joints with elastomeric sealant as required by roofing-specialty manufacturer.

F. Seal joints as required for watertight construction. Place sealant to be completely concealed in 
joint. Do not install sealants at temperatures below 40 deg F (4 deg C).

3.4 INSTALLATION OF COPINGS

A. Install clips, cleats, anchor plates, and other anchoring and attachment accessories and devices 
with concealed fasteners.

B. Anchor copings with manufacturer's required devices, fasteners, and fastener spacing to meet 
performance requirements.

1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates 
anchored to substrate at manufacturer's required spacing that meets performance 
requirements.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

ROOF SPECIALITIES 07 71 00 - 8 of 12

 

3.5 INSTALLATION OF ROOF-EDGE SPECIALTIES

A. Install clips, cleats, cants, and other anchoring and attachment accessories and devices with 
concealed fasteners.

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to 
meet performance requirements.

3.6 CLEANING AND PROTECTION

A. Clean exposed metal surfaces.

B. Clean off excess sealants.

C. Remove temporary protective coverings and strippable films as roof specialties are installed. On 
completion of installation, clean finished surfaces including removing unused fasteners, metal 
filings, pop rivet stems, and pieces of flashing. Maintain roof specialties in a clean condition 
during construction.

D. Replace roof specialties that have been damaged or that cannot be successfully repaired by 
finish touchup or similar minor repair procedures.

END OF SECTION 077100



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

PENETRATION FIRESTOPPING 07 84 13 - 1 of 10 

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.
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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.
4. UL 2079 – Tests for Fire Resistance of Building Joint Systems.
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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
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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 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.
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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).

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.
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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.

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 
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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.
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 
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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.
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.
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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).

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.
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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 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:
a. Comply with clearance requirements of referenced quality standard for fitting.  Comply 

with requirements of NFPA 80 for fire-resistance-rated doors.
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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.

3.2 INSTALLATION

A. Hardware:  For installation see Division 8 Section "Door Hardware."
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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 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.

B. This work includes all aluminum-framed entrances and storefronts with the exception 
that at the East and West Additions the exterior aluminum frames for windows, 
storefronts, curtain walls and FRP doors is installed under separate envelope project.

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:
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a. Joinery, including concealed welds.
b. Anchorage.
c. Expansion provisions.
d. Glazing.
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. Laboratory Mockup Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing 
indicated. 

C. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated.

D. 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.

E. Structural-Sealant Glazing:  Comply with ASTM C 1401 for design and installation of storefront 
systems.

F. Quality-control program for structural-sealant-glazed system.

G. 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.
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1. Build mockup of typical wall area as shown on Drawings.
2. Mockups for each form of construction and finish.
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 



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

               BID SET ISSUANCE 
JUNE 6, 2023

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 08 41 13 - 5 of 14

Project without failure due to defective manufacture, fabrication, installation, or other defects in 
construction.

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).



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

               BID SET ISSUANCE 
JUNE 6, 2023

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 08 41 13 - 6 of 14

2. Entrance Doors:

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.
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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, Trifab 451T 
(thermal) Storefront System, as manufactured by Kawneer Company, Inc., or comparable product 
by one of the following:

1. Special-Lite, Inc.
2. Architectural Windows.
3. Efco Corporation.
4. 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 OPERABLE WINDOWS

A. Basis of Design Product: HORIZONTAL SLIDING WINDOW
1. Kawneer company Inc.
2. Series 8400TL Thermal Windows – Horizontal Sliding 
3. 4”  frame depth 
4. Glazing – 7/8” Low-E-glazing or (¼” option)
5. Insect Screen
6. AW-PG70-H

2.5 ENTRANCE DOOR SYSTEMS

A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing operation.
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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 087100 "Door Hardware.” 

1. Weather stripping: manufacturer’s standard.
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.
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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.

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.
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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.
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.
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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.

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.
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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.

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.
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E. Prepare test and inspection reports.

3.6 MAINTENANCE SERVICE

A. Entrance Door Hardware:

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 08 41 13
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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
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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.

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:
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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:

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.
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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

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.
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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

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
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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.

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.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

               BID SET ISSUANCE
JUNE 6, 2023

DOOR HARDWARE 08 71 00 - 7 of 20

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

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.''
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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.

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.
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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

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
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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.

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.
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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.
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.
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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.

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.
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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.

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
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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:

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:
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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:

1. Scheduled Manufacturer:

a. Zero International

2. Acceptable Manufacturers:

a. National Guard
b. Reese
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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

B. Requirements:

1. Provide recessed or surface mounted type door position switches as specified.
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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.
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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.

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.
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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

HARDWARE GROUP NO. 01

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 CUSTOM STRIKE AS REQ’D TO MATCH FRAME 

PREP
613

1 EA FSIC CORE 23-030 CKC EV D  613 SCH
1 EA FLOOR STOP FS436  643E/7

16
IVE

3 EA SILENCER SR64  GRY IVE
GC TO RE-WORK EXISTING DOOR AND AS REQUIRED FOR NEW 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  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
1 EA SEALS 188S BLK BYO

END OF SECTION

https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0227.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0148.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0250.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCHLAGE_ND_SERIES_CUT_SHEET_113158.PDF
https://elmedia.blob.core.windows.net/cutsheets/SCH_CYL_FSIC.PDF
https://elmedia.blob.core.windows.net/cutsheets/LCN_4040XP_CUT_SHEET_113110.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0223.PDF
https://elmedia.blob.core.windows.net/cutsheets/IVE_0141.PDF
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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=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=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=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/?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=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=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 
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.
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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.

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.
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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
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http://www.specagent.com/LookUp/?uid=123456792439&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.

F. Abuse-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-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.

G. 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.

H. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396/C 1396M.  With moisture- and mold-resistant 
core and paper surfaces. 

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
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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.

I. 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.

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.

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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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."

G. Vapor Retarder:  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
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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.

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.
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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.

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.
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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.

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.
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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:  

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.
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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.

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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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.

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 
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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.

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.
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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.

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.
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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 PB #3252PB  (Classrooms/Corridors or as indicated in drawings) 
1. Surface Texture: Fine.
2. Composition: Fiberglass with DuraBrite
3. Color: White.
4. Size: 24IN x 48IN 
5. Edge Profile: 15/16” Square Tegular
6. Noise Reduction High (NRC): ASTM E1264; Classified with IV label on product carton 0.95.
7. Ceiling Attenuation Class (CAC): N/A
8. Sabin: N/A
9. Articulation Class (AC): 190
10. Flame Spread: ASTM E 84; Class A , Index of 25 or less
11. Light Reflectance White Panel: 88%
12. Dimensional Stability: N/A
13. Recycle Content: 71%

ACT-2 : Armstrong Optima 
14. Surface Texture: Fine.
15. Composition: Fiberglass with DuraBrite
16. Color: White.
17. Size: 24IN x 48IN 
18. Edge Profile: 15/16” Square Lay-In
19. Noise Reduction High (NRC): Up to 1.00
20. Ceiling Attenuation Class (CAC): N/A
21. Sabin: N/A
22. Articulation Class (AC): Up to 200
23. Flame Spread: ASTM E 84; Class A , Index of 25 or less
24. Light Reflectance White Panel: 88%
25. Dimensional Stability: N/A
26. Recycle Content: 71%

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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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.

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.

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

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
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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

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.

http://www.specagent.com/LookUp/?uid=123456815592&mf=04&src=wd
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=123456815596&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815597&mf=04&src=wd
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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 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:
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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 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.
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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 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.
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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



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

RESILIENT BASE AND ACCESSORIES 09 65 13 - 1 of 6 

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 Johnsonite; 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:  Johnsonite 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

2.3 RUBBER MOLDING ACCESSORY 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
1. Johnsonite
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.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

RESILIENT BASE AND ACCESSORIES 09 65 13 - 6 of 6 

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 LUXURY VINYL TILE

A. Vinyl Composition Floor Tile:  Products complying with ASTM F 1066. Provide vinyl 
composition floor tile complying with the following Available Products; TARKETT or approved 
equal.
1. Pattern:  To match existing
2. Color: To match existing
3. Class: To match existing 
4. Wearing Surface:  To match existing
5. Thickness: To match existing
6. Size:  To match existing 

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:  ABSTRACTED STRIE
2. Color: STRIKE
3. Class: Class 3 (through-pattern tile). 
4. Wearing Surface:  Smooth.
5. Thickness: 
6. Size:  PER DRAWINGS 

2.2 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
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c. Tarkett 120 SpraySmart Adhesive (up to 7 pounds moisture \ 85% relative humidity 
and less than 11 pH)

E. 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 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."
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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 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.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

RESILIENT FLOORING 09 65 19 - 6 of 6 

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.

END OF SECTION 09 65 19
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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. Patcraft, Linear Tension, Carpet Tile
2. Color:  Sunbeam
3. Pattern:  Linear Tension
4. Construction: Multi-level Pattern Loop
5. Surface Texture: Textured pattern loop
6. Gauge: 1/12 in (47.24 per 10cm)
7. Dye Method: Solution Dyed
8. Fiber Type:  Solution Q Extreme Nylon
9. Backing System:  Non-Woven Synthetic
10. Size:  18 inches by 36 inches 
11. Installation: Ashlar
12. Performance Characteristics:  Foot Traffic Recommendation TARR: Severe

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 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.

2.6 WATER-BASED PAINTS

A. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):  MPI #143.
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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.
h. Other items as directed by Architect.
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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.

C. CMU Substrates:
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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:
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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.
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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


NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

VISUAL DISPLAY SURFACES 10 11 00 - 4 of 8

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).

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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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.

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.
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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.



NANUET UNION FREE SCHOOL DISTRICT
NANUET BOND PROJECTS PHASE 3
KSQ DESIGN PROJECT NO. 2211002.00

BID SET ISSUANCE 
JUNE 6, 2023

VISUAL DISPLAY SURFACES 10 11 00 - 7 of 8

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 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. 

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:

1. Shadeband Material:  Translucent. 
2. Shadeband Bottom (Hem) Bar:  Steel or extruded aluminum.

a. Type: Exposed with endcaps.

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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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:

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.
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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: Mecho Shade 4124 Pocket with pocket end cap. 

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.
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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 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:
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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.

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.
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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 14 26 00 – LIMITED USE/APPLICATION HYDRAULIC ELEVATOR 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Limited Use/Limited Application (LU/LA) Hydraulic Passenger Elevator 

B. The scope of this section of work is the provision and installation of a LU/LA Elevator, all the 
necessary equipment required to fully complete the installation, and coordinate between the 
other associated work required by other trades.  The equipment specifications are based on 
the Symmetry Elevating Solutions Elevation LU/LA product design 

C. 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 
 
1. Division 01 - Temporary Facilities and Controls 
2. Division 04 - Unit Masonry 
3. Division 05 - Metal Fabrications 
4. Division 07 - Thermal and Moisture Protection 
5. Division 23 - Mechanical 
6. Division 26 - Electrical 
7. Division 27 - Communications 

1.3 REFERENCES 

D. This elevator shall be designed and tested in accordance with ICC/ANSI 117.1, NEC and 
ASME A17.1 Guidelines. 

E. All designs, clearances, construction, workmanship and installation shall be in accordance 
with the requirements and code adopted by the authority having jurisdiction. 

F. This LU/LA elevator shall be subject to local, city and state approval prior to and following 
installation. 

1.4 REGULATORY REQUIREMENTS 

A. Provide passenger elevator in compliance with: 
1. ASME A17.1 - Safety Code for Elevators and Escalators. 
2. ASME A17.5 - Elevator and Escalator Electrical Equipment. 
3. Requirements of Americans with Disabilities Act. 

1.5 SUBMITTALS 

A. Submit under provisions of Section 01300. 

B. Product Information: 
1. Submit manufacturer’s installation instructions including preparation, and equipment 

handling requirements. 
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2. Show maximum and average power necessity. 

C. Shop Drawings: 
1. Show typical details of assembly, erection and anchorage. 
2. Include wiring diagrams for power, control, and signal systems. 
3. Show complete layout and location of equipment, including required clearances and 

coordination with shaftway. 

D. Manufacturer’s Certificates:  Certify products meet or exceed specified requirements. 

1.6 QUALITY ASSURANCE 

A. Manufacturer:  Company shall contain personnel with not less than ten (10) years of 
experience in the design and fabrication of LU/LA elevators. 

B. Technical Services:  Manufacturer and authorized dealer shall work with architects, engineers 
and contractors to adapt the LU/LA elevator to the design and structural requirements of the 
building, site, and code requirements.  

C. Unit shall be tested in the factory before shipment.  Elevator equipment shall meet or exceed 
the National and Local standards.   

D. All load ratings and safety factors shall meet or exceed those specified by all governing 
agencies and be certified by an independent professional engineer. 

E. Installer Qualifications:  Factory trained and licensed to install equipment of this scope, with 
evidence of experience with specified equipment.  Installing company shall have qualified 
people available to ensure fulfillment of maintenance and callback service. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Products stored in manufacturer’s unopened packaging until ready for installation. 

B. Components stored off the ground in a dry covered space, protected from weather conditions. 

1.8 PROJECT CONDITIONS 

A. LU/LA Elevator not to be used for hoisting materials or personnel during construction. 

1.9 WARRANTY 

A. Unit shall have a THREE (3) year limited parts warranty covering replacement of defective 
parts of the basic unit, including all electrical and drive system components, at no cost.  Labor 
costs required to replace parts is not included.  Preventative maintenance agreement 
required. 

1.10 MAINTENANCE SERVICE 

A. Maintenance of a LU/LA elevator shall consist of regular cleaning, inspection, and adjustment 
of the unit at intervals not longer than every six (6) months.  ASME A17.1 recommends all 
LU/LA elevators to be inspected every six (6) months and the minimum interval is determined 
by the authority having jurisdiction.  Provide Maintenance contract for the following years: 
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1. 3 years. 

B. Maintenance of the LU/LA elevator shall consist of regular cleaning, inspection, and 
adjustment of the unit at intervals not longer than every six (6) months.  ASME A17.1 
recommends all LU/LA elevators to be inspected every six (6) months and the minimum 
interval is determined by the authority having jurisdiction.  Provide emergency call back 
service for this maintenance period. 

C. Maintenance work to be performed by factory trained and licensed technician.   

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Symmetry 
Elevating Solutions Limited Use/Limited Application (LU/LA) Hydraulic Passenger Elevator 

Email:  customerservice@symmetryelevator.com 

Toll Free:  877.568.5804 

Website:  www.symmetryelevators.com 

B. U.S. OWNED AND OPERATED:  Manufacturer must be owned in the U.S. and operate in the 
U.S. 

C. Source Limitations:  Obtain elevators from single manufacturer. 

2.2 GENERAL 

A. Limited Use/Limited Application (LU/LA) Hydraulic Passenger Elevator 
1. Capacity: 

A. 1400 pounds. 

2. Car Size: Maximum of:  

A. As indicated on the Drawings  

3. Platform Configuration: 

A. As indicated on the Drawings  

4. Travel: 

A. As indicated on Drawings. 

5. Stops: 

A. As indicated on the Drawings. 

6. Speed:  30 feet per minute. 

7. Pit Depth: 

A. 13 inches minimum with alternate bottom car clearance device standard 

Elastomeric Bumpers. 

B. 14 inches minimum with alternate bottom car clearance device and buffer springs  

8. Overhead Clearance: 

A. Total overhead clearance required is 104” (existing construction with alternate top 

car clearance device), 132” (new construction) above the upper landing level for 

standard height car. 

9. Power Requirements. 

A. 208/230 VAC, 30 Amp, Single Phase. 

B. A Separate 115 VAC 15 Amp circuit is required for car lighting. 

10. Hydraulic Power Unit: 

http://www.specagent.com/LookUp/?ulid=5528&mf=04&mf=95&src=wd&mf=04&src=wd
mailto:customerservice@symmetryelevator.com
http://www.symmetryelevators.com/
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A. The pump shall utilize a 4 HP high efficiency, low power consumption motor. 

B. The pump, submerged motor and valve shall be pre-wired, ready for connection to 

the controller in the field. 

C. Acceleration, deceleration, and leveling speed controls shall be provided in the UP 

and Down directions.  Full speed adjustment shall be provided in the Down 

direction only.  

D. Two speed operation shall be provided. 

E. Adjustable pressure relief valves shall be provided. 

F. Manual emergency lowering valve shall be provided.  

G. Pressure gauges and pressure gauge isolation valves shell be provided. 

H. Manual valve isolation between pump unit and jack shall be provided. 

I. Negative pressure switch shall be provided. 

J. Testing:  Shall be factory tested prior to shipment.  

K. Muffler shall be provided for vibration & noise damping during elevator operation. 

11. Cylinder: 

A. Construction:  Steel pipe with cylinder head having an internal guide ring and self-

adjusting, Self-lubricating packing. 

B. Safety Valve:  Cylinder shall be equipped with an overspeed safety valve to 

prevent uncontrolled car descent. 

12. Plunger: 

A. Construction:  Shall be machined steel shaft equipped with a stop, electrically 

welded to bottom end, to prevent plunger from leaving shaft cylinder. 

B. Diameter: 90 mm. 

13. Hoistway Access: 

A. Keyed Hoistway Access 

1.   Top Floor. 

14. Components: 

A. Suspension system: 1:2 system using (2) 3/8” – 7x19 Galvanized aircraft cables 

integrated with rams header sheave mounted to the plunger. 

B. Guide Rail:  Shall consist of two 8 lb. tee rails.  Provide brackets to hold rail 

assembly to walls.  Rail shall be furnished with steel splice plates and hardware. 

C. Car Frame:  Shall be equipped with non-metallic faced roller guide wheels. 

D. Leveling Device:  Provide Hall-effect Sensor based device integrated with tapeless 

Selector Package to maintain car within ¼” of the landing. 

15. Controls: 

A. Selective collective PLC-based controller (Programmable Logic Controller) with 

Hardware Circuit Monitoring.   

B. “Self Diagnostic System” utilizing diagnostic codes displayed in car to provide 

information in the event the elevator will not operate.  All required redundancies 

are monitored by the PLC and verified by a hardware monitoring system in 

compliance with A17.1 2.26.9.3. 

C. Visual & Audible directional indicators passing chime. 

D. All Elevator Electrical Systems shall conform to ASME A17.5. 

16. Car Doors 

A. Size 3’0” x 6’8”. 

B. Closed Loop Linear 2 speed Door Operator. 

C. Car Door Equipped with a full height safety light curtain. 

D. 3D sensor protection in front of the elevator car entrance (used in conjunction with 

the light curtain) 

E. Car Door with electric switch to ensure the car door is closed prior to the operation 

of the elevator. 
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17. Hoistway Doors: 

A. Size:  Minimum Dimensions 3’0” W x 6’8” H  

B. Type and installation of doors and frames must comply with ASME A17.1, all local 

codes and manufacturer’s layout drawings. 

C. Locking Device:  Door shall have a concealed locking device, interlocked with the 

car operation, to interrupt electrical power when the door is not securely closed 

and a car is not at the landing zone. 

18. Safety Features: 

A. Slack cable protection:  Provide an electronically monitored and mechanically 

actuated hardened steel device that stops and sustains the car in the event of 

breakage or slackening of cables. 

B. Terminal stopping Device:  Shall be provided at the top and bottom of the car 

travel. 

C. Provide a platform toe guard at the car entrance. 

D. Battery powered emergency operation system: 

1.   Powers a light in the car. 

2.   Powers an emergency alarm system. 

3.   Powers a system to allow car to stop at the next available floor, then 

run down to the bottom floor stopping at each floor along the way.  

Door cycles at each landing. 

4.   The batteries shall be re-chargeable type complete with an automatic 

re-charging system. 

E. Emergency operation of Car Lights with half illumination level. 

F. ½” x 2” Flat Handrail #4 SS w/ returned ends. 

G. Overspeed valve. 

H. Low oil protection timer circuit. 

2.3 MATERIALS 

A. Colors, patterns, and finishes:  As selected by the Architect from manufacturer's standard 
colors, patterns, and finish charts. 

PART 3 - EXECUTION 

3.1 ACCEPTABLE INSTALLERS 

A. Subcontractor Qualifications:  A company that is listed as an authorized Symmetry Elevating 

Solutions dealer.  See www.symmetryeleveators.com for details. 

B. Electrical devices, service and final connections shall be by a qualified electrician. 

3.2 EXAMINATION 

A. Do not begin installation until preliminary work including hoistway, landings and machine 
space has been properly prepared. 

B. Verify shaft and machine space are of correct size and within tolerance. 

C. Verify required landings and openings are of correct size and within tolerances. 

http://www.symmetryeleveators.com/
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D. Verify hoistway shaft and machine room temperature is designed to have maintainable 
temperatures between 50 degrees F and 90 degrees F. 

E. Verify machine room, when required, is provided with lighting, light switch, convenience 
outlets and meets the clear space requirements of ASME A17.1 & NEC.  

F. Verify hoistway and openings are of correct size and within tolerance. 

G. Verify electrical power is available and of correct characteristics. 

H. If preliminary work is the responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding. 

3.3 ADJUSTING 

A. Adjust for smooth acceleration and deceleration. 

B. Adjust automatic floor leveling feature at each floor to provide stopping zone of ¼ inch. 

C. Adjust door operation. 

3.4 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
optimum performance of LU/LA elevator. 

C. Coordinate installation of anchors, bearing plates, brackets, and other related accessories. 

D. Perform final adjustments, and necessary service prior to substantial completion. 

3.5 INSTALLATION 

A. Unit shall be installed and operated in accordance with the ICC/A117.1, NAEC and ASME 
A17.1 Guidelines. 

B. A dedicated electrical supply provided to the disconnect shall be capable of supplying 
sufficient power. 

C. GC to coordinate “work by others” with elevator contractor. 

D. The installation of the LU/LA elevator shall be made in accordance with approved plans and 
specifications and to the manufacturer’s installation instructions. 

E. Startup and test unit in accordance with manufacturer’s instructions. 

3.6 CONSTRUCTION 

A. Interface with Other Work: 

B. Coordinate construction of entrance walls with installation of door frames and sills. Maintain 
front wall opening until elevator equipment has been installed. 
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C. Ensure adequate support for entrance attachment points at all landings. 

D. Coordinate wall openings for hall push buttons, signal fixtures and sleeves. Each elevator 
requires sleeves within the hoistway wall. 

E. Coordinate emergency power transfer switch and power change pending signals as required 
for termination at the primary elevator signal control cabinet in each group. 
1. Coordinate interface of elevators and fire alarm system. 
2. Coordinate interface of dedicated telephone line. 

3.7 TESTING AND INSPECTIONS 

A. Perform recommended and required testing in accordance with authority having jurisdiction. 

B. Obtain required permits and provide originals to Owner’s Representative. 

3.8 DEMONSTRATION 

A. Prior to substantial completion, instruct Owner’s Representative on the proper function and 
required daily maintenance of elevators. Instruct personnel on emergency procedures. 

3.9 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Substantial Completion. 

C. Clean unit prior to final inspection. 

3.10 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 14 26 00 
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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 078400).

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.
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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.

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.
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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.

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.
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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.
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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.

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 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."
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3.5 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.

3.6 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. Sump Pumps (minimum 2 hours).

3.7 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.
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Sanitary waste piping, buried within 5 feet of building.

B. Sanitary waste piping, above grade.

C. Pipe, pipe fittings, specialties, and connections for piping systems.

1. Domestic water.

2. Flanges, unions, and couplings.

3. Pipe hangers and supports.

4. Check valves.

1.2 REFERENCE STANDARDS

A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300 2021.

B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.

C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.

D. ASME B31.1 - Power Piping 2022.

E. ASME B31.9 - Building Services Piping 2020.

F. ASME BPVC-IV - Boiler and Pressure Vessel Code, Section IV - Rules for Construction 
of Heating Boilers 2023.

G. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard 
for Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, 
and Fusing Operators 2023.

H. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless 2022.

I. ASTM B68/B68M - Standard Specification for Seamless Copper Tube, Bright Annealed 
2019.

J. ASTM B 68M - Standard Specification for Seamless Copper Tube, Bright Annealed 
(Metric); 2011.

K. ASTM B75/B75M - Standard Specification for Seamless Copper Tube 2020.

L. ASTM B 75M - Standard Specification for Seamless Copper Tube (Metric); 1999 
(Reapproved 2005).

M. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.

N. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.
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O. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of 
Copper and Copper Alloy Tube 2016.

P. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and 
Copper Alloy Tube and Fittings 2016.

Q. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) 
(PVC) Plastic Piping Systems 2020.

R. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, 
Waste, and Vent Pipe and Fittings 2020.

S. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and 
Fittings 2021.

T. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer 
Pipe and Fittings 2021.

U. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials 2023.

V. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements 2018, 
with Editorial Revision (2020).

W. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in 
Masonry 2018, with Editorial Revision (2020).

X. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements 
2017, with Editorial Revision (2020).

Y. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete 
Elements 2023.

Z. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation 2018, with Amendment (2019).

AA. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and 
Flared Ends 2010, with Errata .

BB. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.

CC. NSF 372 - Drinking Water System Components - Lead Content 2022.

DD. 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.
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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.

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.

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, BURIED WITHIN 5 FEET OF BUILDING

A. PVC Pipe:  ASTM D2665 or ASTM D3034.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.
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2.3 SANITARY SEWER PIPING, ABOVE GRADE

A. PVC Pipe:  ASTM D2729.

1. Fittings:  PVC.

2. Joints:  Solvent welded, with ASTM D2564 solvent cement.

2.4 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.

2.5 FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 3 Inches and Under:

1. Ferrous Pipe:  Class 150 malleable iron threaded unions.

B. Flanges for Pipe Size Over 1 Inch:

1. Ferrous Pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges; 
preformed neoprene gaskets.

2.6 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.
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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.

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. Wall Support for Pipe Sizes 4 Inches and Over:  Welded steel bracket and 
wrought steel clamp.

6. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 
concrete pier or steel support.

7. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

2.7 GATE VALVES

A. 2-1/2 inches and Larger: Non-rising stem, bolted bonnet, solid wedge disc:

1. Class: 125

2. Body:  ASTM A-126 Class B cast iron.

3. Bonnet:  ASTM A-108 steel.

4. Stem:  ASTM B-584 copper-silicon bronze.

5. Packing Gland:  ASTM A-126 Class B cast iron.

6. Packing Gland Flange:  ASTM A-126 Class B cast iron.

7. Packing:  Non-asbestos acrylic and novaloid fibers with Teflon.

8. Disc:  ASTM A-126 Class B cast iron..

9. Disc Holder:  ASTM B-62 bronze.

10. Repacking Seat Bushing:  ASTM A-276 stainless steel, type 410.

11. Seat Ring:  ASTM A-126 Class B cast iron.

12. Handwheel:  ASTM A-126 Class B cast iron.

13. Ends:  Flanged.

2.8 CHECK VALVES

A. Swing Check: 2-1/2 inches and larger:

1. Class: 125



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Plumbing Piping                                             221005 -6 of 14 

2. Body:  ASTM A-126 Class B cast iron.

3. Disc: ASTM B-62 bronze.

4. Hinge : ASTM B-584 bronze.

5. Hinge Pin: ASTM B-16 brass.

6. Cap: ASTM A-126 Class B cast iron.

7. Ends: Flanged.

8. Acceptable Manufacturers:

a. Stockham

b. Nibco

c. Milwaukee

2.9 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. Remove scale and dirt, on inside and outside, before assembly.

B. Prepare piping connections to equipment with flanges or unions.

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 
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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:
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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.

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. Install valves with stems upright or horizontal, not inverted. See Section 220523.

H. 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.

I. 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.
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5. Provide hanger below each P-trap on storm and 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.

3.6 EXCAVATING

A. Excavate to accommodate construction operations.

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.
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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 gate 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.

3.10 FIELD TESTS AND INSPECTIONS

A. Verify and inspect systems according to requirements by the Authority Having 
Jurisdiction.  In the absence of specific test and inspection procedures proceed as 
indicated below.

B. Test Results:  Document and certify successful results, otherwise repair, document, 
and retest.

3.11 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 
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(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.

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.

3.12 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 
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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:

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.

3.13 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.
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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:

1. Wafer Check Valves: Horizontal or vertical position.

3.14 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.

3.15 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. PVC Pipe or Tubing: 4 feet maximum horizontal spacing, 10 feet maximum 
vertical spacing.

3. Steel and stainless steel Pipe: 12 feet maximum horizontal spacing, 15 feet 
maximum vertical spacing.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Floor Drains.

B. Cleanouts.

1.2 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.

B. ASME A112.6.3 - Floor and Trench Drains 2019.

C. ASME A112.21.2M - Roof Drains; The American Society of Mechanical Engineers; 
1983.

D. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers 2017.

E. NEMA MG 1 - Motors and Generators 2021.

F. NSF 2 - Food Equipment 2021.

G. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.

H. NSF 372 - Drinking Water System Components - Lead Content 2022.

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. 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.
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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. Floor Drain:

1. ASME A112.6.3; lacquered cast iron or stainless steel, two piece body with 
double drainage flange, weep holes, reversible clamping collar, and round, 
adjustable nickel-bronze strainer.

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 Unfinished Accessible Areas (CO-5):  Calked or threaded 
type.  Provide bolted stack cleanouts on vertical rainwater leaders.

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.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Water softeners.

B. Sump pumps.

1.2 REFERENCE STANDARDS

A. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

1.3 REFERENCE STANDARDS

A. NFPA 70- National Electric Code

B. ASTM G123 - 00(2005) “Standard Test Method for Evaluating Stress-Corrosion 
Cracking of Stainless Alloys with Different Nickel Content in Boiling Acidified Sodium 
Chloride Solution.”

C. ICC (IPC) - International Plumbing Code Most Recent Edition Adopted by Authority 
Having Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 SUBMITTALS

A. Product Data:

1. Provide certified pump curves showing pump performance characteristics with 
pump and system operating point plotted.  Include NPSH curve when applicable.

2. Product Data:  Include rated capacities; shipping, installed, and operating weights; 
furnished specialties and accessories for each model indicated.

3. Shop Drawings: Detail equipment assemblies and indicate dimensions, required 
clearances, components, and size of each field connection

4. Wiring Diagrams: Detail for wiring power signal, differentiate between 
manufacture- installed and field-installed wiring

5. Field Test Reports: Indicate and interpret test reports for compliance with 
performance requirements. A copy will be furnished to the owner.

6. Provide electrical characteristics and connection requirements.

B. Operation and Maintenance Data:  Include operation, maintenance, and inspection 
data, replacement part numbers and availability, and service depot location and 
telephone number.
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C. Warranty Documentation:  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. Manufacturer Qualifications:  Company specializing in manufacturing the type of 
products specified in this section, with minimum three years of documented experience.

B. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other 
accepted certifier marks demonstrating third party certification with these requirements.

1.6 CERTIFICATIONS

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc., as suitable for the purpose specified and indicated.

PART 2  PRODUCTS

2.1 CERTIFICATIONS

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc., as suitable for the purpose specified and indicated.

2.2 SUMP PUMPS

A. NEMA 4x weathertight corrosion resistant polycarbonate enclosures

B. Stainless steel sensor probe with patented electronic technology that repels dirt 
contamination

C. Single direct plug-in power source for operation of entire system

D. Solid state components

E. Alarms, lights, silence switch, and remote monitoring circuit for oil, high liquid, and high 
amperage conditions

F. Complete factory assembly and testing ensures quality of entire pump and control 
system

G. Oil-Minder System can be combined with a variety of different pumps and valves

H. LED indicator lights for oil spill, power, high liquid level, overload, and pump run

I. UL 508 and 778 approved

J. ENTELA tested and approved as a system



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Plumbing Equipment                                             223000 -3 of 4 

PART 3  EXECUTION

3.1 INSTALLATION

A. Install plumbing equipment in accordance with manufacturer's instructions, as required 
by code, and complying with conditions of certification, if any.

END OF SECTION
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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 078400).

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.
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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.

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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Basic HVAC Materials and Methods                                             230501 -3 of 10 

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.

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 CONCRETE FOR EQUIPMENT PADS

A. Reinforcement

1. Welded Steel Wire Fabric:  ASTM A 185, plain type.

a. Flat Sheets.

b. Mesh Size:  6 x 12.

2. Reinforcing Steel:  ASTM A 615/A 615M Grade 40 (300).

a. Galvanized in accordance with ASTM A 767/A 767M, Class I.

3. Reinforcement Accessories:

a. Tie Wire:  Annealed, minimum 16 gage.

B. Concrete Materials

1. Cement: ASTM C 150, Type I - Normal  or Type II - Moderate  Portland type.

2. Fine and Coarse Aggregates:  ASTM C 33.

3. Fly Ash:  ASTM C 618, Class F.

4. Air Entraining: ASTM C 260.

5. Water:  Clean and not detrimental to concrete.

6. Prohibited Admixtures: Calcium chloride, thiocyanates, and admixtures containing 
more than 0.05 percent water soluble chloride ions by weight of cement for more 
than 0.3 percent thiocyanates by weight of cement are not permitted.

C. Concrete Accessories



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Basic HVAC Materials and Methods                                             230501 -4 of 10 

1. Bonding Agent:  ASTM C 1059, Type II acrylic non-redispersable type. 

2. Epoxy Bonding System:  ASTM C 881, type as required by project conditions.  

3. Vapor Retarder:  6 mil thick clear polyethylene film, type recommended for below 
grade application. 

4. Non-Shrink Grout:  ASTM C 1107; premixed compound consisting of non-metallic 
aggregate, cement, water reducing and plasticizing agents.

a. Minimum Compressive Strength at 48 Hours:  2,400 psi.

5. Moisture-Retaining Cover:  ASTM C 171;  regular curing paper, white curing 
paper, clear polyethylene, white polyethylene, or white burlap-polyethylene sheet.

D. Joint Devices and Materials

1. Waterstops:  Rubber type, COE CRD-C 513.  

2. Joint Filler:  Nonextruding, resilient asphalt impregnated fiberboard or felt, 
complying with ASTM D 1751, 1/4 inch thick and 4 inches deep ; tongue and 
groove profile.

2.2 WATER SOLUBLE FLUX

A. Water Soluble Flux:  Taramet Sterling(R) lead-free water soluble flux, conforming to 
ASTM B 813.

2.3 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.
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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.

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.
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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.

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 CONCRETE BASES

A. Construct concrete equipment bases of dimensions indicated, but not less than 4 
inches (100 mm) larger than supported unit in both directions.  Follow supported 
equipment manufacturer's setting templates for anchor bolt and tie locations.

B. Concrete materials, reinforcement, forms, and earth which will be in contact with fresh 
concrete shall be free from frost at the time of concrete placement

C. Bonding To Existing Concrete Slabs

1. Where more than one pad is required for a single piece of equipment, install 2 
dowels in existing slab for each pad.  Drill existing slab as required to install 
dowels 3 inches into the existing concrete.  Grout dowels in the drilled holes.

2. Prior to placing concrete, thoroughly roughen and clean existing concrete 
slab.  Saturate existing concrete surface with clean water.  Immediately prior to 
depositing concrete for pad, apply a coat of cement grout over the existing damp 
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concrete or allow existing concrete to dry and apply bonding agent (adhesive) 
over the existing concrete in accordance with manufacturer's printed instructions.

D. Installing Anchor Bolts and Sleeves

1. Install anchor bolts (with sleeves) for all bolt holes in equipment supports.

2. Accurately position and securely support anchor bolts and sleeves prior to placing 
concrete.  Support head of bolt 1 inch above bottom of pad.  Temporarily close 
open end of sleeves to prevent entry of concrete.

3. Grout anchor bolts in sleeves with cement grout or approved shrink-resistant grout 
after final positioning.

E. Reinforcing

1. Except where other reinforcement is shown on the Drawings, install welded wire 
fabric at mid-depth of each pad, extending to 1 inch from perimeter of pad.

F. Finishes

1. Formed Surfaces:  Provide a smooth rubbed finish, with rounded or chamfered 
external corners, on all concrete surfaces exposed to view.

2. Unformed Surfaces:  Provide a troweled finish on top surface of pads.

3.6 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."

3.7 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.

3.8 MECHANICAL EQUIPMENT COMMISSIONING

A. Provide startup and commissioning services by factory-trained representatives of the 
equipment manufacturer for the following equipment:

1. Variable Refrigerant Volume Heat Pump Systems.

2. Controls.

B. Commissioning shall include the following:
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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.

3.9 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. Pumps (minimum 2 hours).

2. Unit Ventilators (minimum 2 hours).

3. Air Cooled Condensing Units (minimum 2 hours).

4. Expansion Tanks (minimum 2 hours).

5. Indoor Air Handling Units (minimum 2 hours).

6. Rooftop Air Handling Units (minimum 2 hours).

7. Shell and Tube Heat Exchanger (minimum 2 hours).

8. Steam condensate pump/receiver set (minimum 2 hours).

9. Variable Refrigerant Volume heat pump and fan coil unit systems (minimum 4 
hours).

10. Hydronic system bypass feeders (minimum 4 hours).

11. Controls (minimum 8 hours).

12. Exhaust Fans (minimum 2 hours).

3.10 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.
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E. Temporary Disconnection:  Remove, store, clean, reinstall, reconnect, and make 
operational, equipment indicated for relocation.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Flexible pipe connectors.

B. Expansion Loops.

C. Expansion Compensators.

1.2 REFERENCE STANDARDS

A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic 
Stainless Steel Tubing for General Service 2022.

B. EJMA (STDS) - EJMA Standards Tenth Edition.

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 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 
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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.

2.2 EXTERNALLY PRESSURIZED EXPANSION COMPENSATORS

A. The design shall incorporate a totally enclosed, externally pressurized 300 series 
stainless steel bellows that is protected from external damage by an external protective 
shroud designed for full line pressure.

B. On steel pipe models the bellows shall be isolated from flow impingement by an 
internal carbon steel sleeve. The internal sleeve for copper tube models shall be made 
of copper.

C. Steel pipe models shall have a 200 PSIG (1379 kPa) design operating pressure and 
750 degrees F (398° C). Copper tube models shall have a 200 PSIG (1379 kPa) design 
operating pressure and 400 degrees F (204° C).

D. As a result of externally pressurized design, the operating pressure shall be transferred 
to the outside of the bellows through a gap in the internal guide flange and the housing 
(shroud).

E. Steel pipe models shall be supplied with male NPT threads and an internal anti-torque 
device. Cooper tube models are provided with female copper tube sweat ends.

F. The bellows shall be laminated (multi-ply) construction to provide a low spring rate with 
minimal stresses that assure extended life.

G. The externally pressurized design shall eliminate the need for one set of pipe guides on 
each side of the expansion compensator (4 pipe diameters from the expansion 
compensator) thus permitting the first set of guides to be at up to 14 pipe diameters 
from the expansion compensator.

H. Alternate end fittings may be provided based on application to mating piping, weld end 
or flanged ends.

2.3 EXPANSION JOINTS, HEATING WATER PIPING SYSTEMS

A. When indicated use flexible 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 
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 
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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. Larger connectors are supplied with shipping bars attached. These bars 
are tack welded on to maintain the proper designed length. The shipping bars need to 
be removed from the V or U after installation.

D. At least one pipe alignment guide shal be used within four pipe diameters on each side 
of the "V" loop.

2.4 REFRIGERANT PIPING EXPANSION LOOPS

A. General

1. Provide flexible hose expansion loop(s) as indicated on the contract drawings to 
accommodate any thermal expansion or contraction.

2. Flexible hose expansion loops shall be manufactured complete with two parallel 
sections of corrugated metal house, compatible braid, 180⁰ return bend, with inlet 
and outlet connections.  Field fabricated loops shall not be acceptable.

3. Flexible hose expansion loops shall impart no thrust loads to system support, 
anchors or building structure.

B.   Products

1. Flexible hose expansion loops to be "VRFMetraloop” as manufactured by The 
Metraflex Company, Chicago, IL. OR EQUAL.

2. Corrugated Hose shall be Type 321 stainless Steel.

3. Braid shall be double layer of type 304 Stainless Steel.

4. Fittings shall be Sch 40 S Type 304 Stainless in accordance with ASTM A240.

5. Copper pipe systems, the VRF Metraloop shall be equipped with a stainless-steel 
to copper conversion fitting with XHP copper stub ends.

6. Flexible hose expansion loops shall have a factory supplied; hanger / support lug 
located at the bottom of the 180⁰ return.

7. UL 207 LISTED.

C. Execution

1. Install and guide per manufacturers’ installation instructions and Mechanical 
Contractors Association of America “Guidelines for Quality Piping Installations”.

2. Flexible hose expansion loop return fitting shall be supported to allow movement.

D. ACCESSORIES
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1. Pipe Alignment Guides:

a. 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.

2. Anchor Clamps:

a. Carbon steel, light weight anchor that clamps to pipe and shall be either 
bolted or welded to the structure.

b. Approximate spring force (in pounds) required for anchors by pipe size:

c. 3/4" pipe size and less: 41 pounds.

1) 1" pipe size: 46 pounds.

d. 1-1/8"/1-1/4" pipe size: 65 pounds.

1) 1-1/2" pipe size: 68 pounds.

2) 2" pipe size: 82 pounds.

3) 2-1/2" pipe size: 160 pounds.

4) 3" pipe size: 160 pounds.

5) 4" pipe size: 165 pounds.

6) 5" pipe size: 186 pounds.

7) 6" pipe size: 202 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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Pressure gauges and pressure gauge taps.

B. Thermometers and thermometer wells.

1.2 REFERENCE STANDARDS

A. ASME B40.100 - Pressure Gauges and Gauge Attachments 2022.

B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers 2014 
(Reapproved 2020).

C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers 
2014 (Reapproved 2021).

D. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service Current Edition, 
Including All Revisions.

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 PRESSURE GAUGES

A. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze 
bourdon tube, rotary brass movement, brass socket, with front recalibration adjustment, 
black scale on white background.

1. Case:  Steel with brass bourdon tube.

2. Size:  6 inch diameter.

3. Mid-Scale Accuracy:  One percent.

4. Scale:  Psi.

2.2 PRESSURE GAUGE TAPPINGS

A. Gauge Cock:  Tee or lever handle, brass for maximum 150 psi.
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B. Needle Valve:  Brass, 1/4 inch NPT for minimum 150 psi.

C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch connections.

2.3 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:  9 inch scale.

2. Window:  Clear Lexan.

3. Stem:  3/4 inch NPT brass.

4. Accuracy:  2 percent per ASTM E77.

5. Calibration:  Degrees F.

2.4 THERMOMETER SUPPORTS

A. Socket:  Brass separable sockets for thermometer stems with or without extensions as 
required, and with cap and chain.

2.5 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.

B. Provide one pressure gauge per pump, installing taps before strainers and on suction 
and discharge of pump.  Pipe to gauge.

C. Install pressure gauges with pulsation dampers.  Provide gauge cock to isolate each 
gauge. Extend nipples to allow clearance from insulation.

D. 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.

E. Install gauges and thermometers in locations where they are easily read from normal 
operating level.  Install vertical to 45 degrees off vertical.

F. Adjust gauges and thermometers to final angle, clean windows and lenses, and 
calibrate to zero.
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3.2 SCHEDULE

A. Pressure Gauges, Location and Scale Range:

1. Pumps, 0 to 100 psi.

2. Expansion tanks, 0 to 60 psi.

3. Indoor air handling unit heating coil banks inlet and outlet, 0 to 125 psi.

4. Heat Exchangers, inlet and outlet on low and high temperature sides, 0 to 125 psi.

5. Pressure reducing valves, 0 to 60 psi.

B. Pressure Gauge Tappings, Location:

1. Control valves 3/4 inch & larger - inlets and outlets.

2. In-duct hydronic reheat coils - inlets and outlets.

C. Stem Type Thermometers, Location and Scale Range:

1. Tube side Heat Exchanger - inlets and outlets, 30 to 240 degrees F.

2. Steam Condensate pump - inlet, 30 to 300 degrees F.

D. Thermometer Sockets, Location:

1. Control valves 1 inch & larger - inlets and outlets.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Vibration isolators.

1.2 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other 
Structures Most Recent Edition Cited by Referring Code or Reference Standard.

B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications Most Recent Edition 
Cited by Referring Code or Reference Standard.

1.3 SUBMITTALS

A. Product Data:

1. Provide manufacturer's product literature documenting compliance with PART 2 
PRODUCTS.

B. Shop Drawings:

1. Provide schedule of vibration isolator type with location and load on each.

C. 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).

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:
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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.

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 Nonseismic Applications:

1. Resilient Material Isolator Pads:

a. Description:  Single or multiple layer pads utilizing elastomeric (e.g., 
neoprene, rubber) isolator material.

b. Pad Thickness:  As required for specified minimum static deflection; minimum 
0.25 inch thickness.

c. Multiple Layer Pads:  Provide bonded, galvanized sheet metal separation 
plate between each layer.

2. Restrained Spring Isolators, Nonseismic:

a. Description:  Isolator assembly consisting of single or multiple free-standing, 
laterally stable steel spring(s) within a metal housing designed to prevent 
movement of supported equipment above an adjustable vertical limit stop.

b. Bottom Load Plate:  Steel with nonskid elastomeric isolator pad with 
provisions for bolting to supporting structure as required.
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c. Furnished with integral leveling device for positioning and securing supported 
equipment.

d. Provides constant free and operating height.

3. Spring Isolator Hangers, Nonseismic:

a. Description:  Isolator assembly designed for installation in hanger rod 
suspension system utilizing single or multiple free-standing, laterally stable 
steel spring(s) in series with an elastomeric element for the lower hanger rod 
connection.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 
degrees (plus/minus 15 degrees) without short-circuiting of isolation.

C. Non-Seismic Type:

1. Rubber Mount or Hanger: Molded rubber designed for 0.4 inch deflection with 
threaded insert.

PART 3  EXECUTION

3.1 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.

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. Isolator Hangers:

a. Use precompressed isolator hangers where required to facilitate installation 
and prevent damage to equipment utility connection provisions.
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b. Locate isolator hangers at top of hanger rods in accordance with 
manufacturer's instructions.

3. Clean debris from beneath vibration-isolated equipment that could cause short-
circuiting of isolation.

4. Use elastomeric grommets for attachments where required to prevent short-
circuiting of isolation.

5. Adjust isolators to be free of isolation short circuits during normal operation.

6. Do not overtighten fasteners such that resilient material isolator pads are 
compressed beyond manufacturer's maximum recommended deflection.

3.2 INSTALLATION - GENERAL

A. Install in accordance with manufacturer's instructions.

B. 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.

C. Support piping connections to equipment mounted on isolators using isolators or 
resilient hangers as follows:

1. Up to 4 Inches Pipe Size:  First three points of support.

2. 5 to 8 Inches Pipe Size:  First four points of support.

3.3 SCHEDULE

A. Pipe Isolation Schedule (open spring isolators).

1. 1 Inch Pipe Size:  Isolate 120 diameters from equipment.

2. 2 Inch Pipe Size:  Isolate 90 diameters from equipment.

3. 3 Inch Pipe Size:  Isolate 80 diameters from equipment.

4. 4 Inch Pipe Size:  Isolate 75 diameters from equipment.

B. Equipment Isolation Schedule.

1. Hot Water Unit Heaters: Rubber in shear hangers, minimum 1/4 inches static 
deflection.

2. Cabinet Unit Heaters: Rubber in shear hangers, minimum 1/4 inches static 
deflection.

3. Indoor Floor Mounted Air Handling Units: Kinetics model NPS or equal neoprene 
pad isolators (0.18" high) Neoprene pad isolators, installed along entire perimeter 
of base rail system.
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4. Split Coupled Vertical Inline Pumps mounted to floor: Kinetics model NGD or 
equal neoprene pad isolators, minimum 6"x6", located at two support locations.

END OF SECTION
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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 2020.

B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials 2017.

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.

PART 2  PRODUCTS

2.1 IDENTIFICATION APPLICATIONS

A. Rooftop Units and Air Handling Units: Nameplates.

B. Air Separators: Nameplates.

C. Air Cooled Condensing Units: Nameplates

D. Exhaust Fans: Nameplates.

E. Heat Pumps:  Nameplates.

F. Unit Ventilators:  Nameplates.

G. Ductwork:  Stencilled painting.

H. Heat Transfer Equipment:  Nameplates.

I. Piping:  Pipe markers.

J. Pumps:  Nameplates.

K. Tanks:  Nameplates.
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L. Water Treatment Devices:  Nameplates.

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. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light 
contrasting background color.  Tag size minimum 1-1/2 inch diameter.

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with 
smooth edges.

C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

2.4 STENCILS

A. Stencils:  With clean cut symbols and letters of following size:

1. Ductwork and Equipment:  2-1/2 inch high letters.

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.

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure-sensitive adhesive 
backing and printed markings.

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.

C. Install plastic pipe markers in accordance with manufacturer's instructions.
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D. Install plastic tape pipe markers complete around pipe in accordance with 
manufacturer's instructions.

E. 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.

F. 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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.

B. Testing, adjustment, and balancing of  hydronic, steam, and refrigerating systems.

C. Measurement of final operating condition of HVAC systems.

D. Sound measurement of equipment operating conditions.

E. Commissioning activities.

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 Standard for Testing Adjusting and Balancing of 
Environmental Systems 2019.

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.
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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) Diffuser proportioning.

2) Total flow calculations.

3) Rechecking.

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. Field Logs:  Submit at least twice a week to the Commissioning Authority.
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E. 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.

F. 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 Commissioning Authority, 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.

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.
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b. NEBB, National Environmental Balancing Bureau:  www.nebb.org/#sle.

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, smoke, 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.
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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.

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.

G. At final inspection, recheck random selections of data recorded in report.  Recheck 
points or areas as selected and witnessed by the Nanuet Union Free School District.

3.6 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.
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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 extend 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.  Provide drive changes 
required.  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.

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. Balance variable volume systems at maximum air flow rate, full cooling, and 
at minimum air flow rate, full heating.

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.

M. At completion of fan balancing, replace the variable pitch fan sheaves with fixed 
sheaves sized to provide required air balance. Measure and record final air balance on 
the fan after installation of fixed sheaves.

3.7 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 gauges 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.
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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.

F. Where available pump capacity is less than total flow requirements or individual system 
parts, full flow in one part may be simulated by temporary restriction of flow to other 
parts.

3.8 COMMISSIONING

A. Furnish to the Commissioning Authority, upon request, any data gathered but not 
shown in the final TAB report.

B. 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.

3.9 SCOPE

A. Test, adjust, and balance the following:

1. Steam Condensate Pumps.

2. HVAC Pumps.

3. Air Cooled Condensing Units.

4. Variable Refrigerant Volume Heat Pump Systems.

5. Unit Ventilators.

6. Air Handling Units.

7. Shell and Tube Heat Exchangers.

8. Terminal Heat Transfer Units.

9. Fans.

10. Air Filters.
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11. Air Inlets and Outlets.

3.10 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.

8. Sheave Make/Size/Bore.

B. V-Belt Drives:

1. Identification/location.

2. Required driven RPM.

3. Driven sheave, diameter and RPM.

4. Belt, size and quantity.

5. Motor sheave diameter and RPM.

6. Center to center distance, maximum, minimum, and actual.

C. Pumps:

1. Identification/number.

2. Manufacturer.

3. Size/model.

4. Impeller.

5. Service.

6. Design flow rate, pressure drop, BHP.

7. Actual flow rate, pressure drop, BHP.

8. Discharge pressure.

9. Suction pressure.
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10. Total operating head pressure.

11. Shut off, discharge and suction pressures.

12. Shut off, total head pressure.

D. Heat Pumps:

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.

E. Heat Exchangers:

1. Identification/number.

2. Location.

3. Service.

4. Manufacturer.

5. Model number.

6. Serial number.

7. Steam pressure, design and actual.

8. Secondary water leaving temperature, design and actual.

9. Secondary water flow, design and actual.

10. Secondary water pressure drop, design and actual.

F. Cooling Coils:

1. Identification/number.

2. Location.

3. Service.

4. Manufacturer.
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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.

G. 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.

H. 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.
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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.

I. 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.

13. Actual outside/return air ratio.

J. 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.
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7. Inlet pressure.

8. Discharge pressure.

9. Sheave Make/Size/Bore.

10. Number of Belts/Make/Size.

11. Fan RPM.

K. 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.

L. 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.
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8. Test orifice differential pressure.

9. Leakage.

M. 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.

N. 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.

O. Sound Level Reports:

1. Locations:

a. High School:
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1) Cafeteria/Dining

2. Octave bands - equipment off.

3. Octave bands - equipment on.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Duct insulation.

B. Duct liner.

C. Insulation jackets.

1.2 REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus 2021.

B. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for 
Commercial and Industrial Applications 2013 (Reapproved 2019).

C. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal 
Insulation 2014 (Reapproved 2019).

D. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation 2020.

E. ASTM C1338 - Standard Test Method for Determining Fungi Resistance of Insulation 
Materials and Facings; 2008.

F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials 2023.

G. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water 
Vapor Transmission Rate of Materials 2022a, with Editorial Revision (2023).

H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.

I. 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 necessary to ensure 
acceptable workmanship and that installation standards will be achieved.

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.
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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.

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, UL 723, ASTM E84, or 
UL 723.

2.2 GLASS FIBER, FLEXIBLE

A. Manufacturer:

1. Knauf Insulation:  www.knaufinsulation.com.

2. Johns Manville:  www.jm.com.

3. Owens Corning Corporation:  www.ocbuildingspec.com.

4. CertainTeed Corporation:  www.certainteed.com.

B. Insulation:  ASTM C553; flexible, noncombustible blanket.

1. K value:  0.36 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 by weight.
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4. Density: 1.50 pounds per cubic foot.

C. Vapor Barrier Jacket:

1. Kraft paper with glass fiber yarn and bonded to aluminized film.

2. Moisture Vapor Permeability:  0.029 ng/Pa s m (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. Outdoor Vapor Barrier Mastic:

1. Vinyl emulsion type acrylic or mastic, compatible with insulation, black color.

F. Tie Wire:  Annealed steel, 16 gauge, 0.0508 inch diameter.

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. Minimum Density: 3.0 lb/cu. ft.

5. Maximum Density:  8.0 lb/cu ft.

B. Vapor Barrier Jacket:

1. Kraft paper with glass fiber yarn and bonded to aluminized film.

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.
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2. Vinyl emulsion type acrylic, compatible with insulation, black 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 shall be UV stable.

2.5 GLASS FIBER DUCT LINER, RIGID

A. Insulation:  ASTM C 612; rigid, noncombustible board with poly vinyl acetate polymer 
impregnated surface and edge coat.

1. 'K' value :  ASTM C 1071 or ASTM C 518, maximum 0.27 at 75 degrees F.

2. Maximum service temperature:  250 degrees F.

3. Maximum Velocity on Coated Air Side:  5,000 fpm.

4. Minimum Noise Reduction Criteria: ASTM C 1071 0.45 for 1/2 inch thickness.

5. Minimum Noise Reduction Criteria:  ASTM C 1071 0.70 for 1 inch thickness.

6. Minimum Noise Reduction Criteria:  ASTM C 1071 0.85 for 1-1/2 inches 
thickness.

7. Minimum Noise Reduction Criteria:  ASTM C 1071 0.90 for 2 inch thickness.

8. Fungus Resistance of Surface and Edge Coating:  No visible growth, measured in 
accordance with ASTM G 21.

9. Density: 2.0 pounds per cubic foot.

B. Adhesive:

1. Waterproof, ASTM E 162 fire-retardant type.

C. Liner Fasteners:  Galvanized steel, self-adhesive pad with integral head.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Test ductwork for design pressure prior to applying insulation materials.

B. Verify that surfaces are clean, foreign material removed, and dry.

3.2 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:

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. 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.

E. 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.
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5. Duct dimensions indicated are net inside dimensions required for air-
flow.  Increase duct size to allow for insulation thickness.

3.3 SCHEDULES

A. Supply Ducts (interior, concealed): 2" thick fiberglass flexible duct wrap insulation.

B. Supply Ducts (interior, exposed): 1-1/2" thick rigid glass fiber insulation with field 
applied weather proofing jacket.

C. Rectangular Outside Air Ducts (interior, exposed): 1-1/2" thick rigid glass fiber 
insulation with field applied weather proofing jacket.

D. Rectangular Outside Air Ducts (interior, exposed): 2" thick fiberglass flexible duct wrap 
insulation.

E. Round Outside Air Ducts (interior): 2" thick fiberglass flexible duct wrap insulation.

F. Supply Ducts (exterior): 2" thick rigid glass fiber liner with field applied weather proofing 
jacket.

G. Return Ducts (exterior): 1" thick rigid glass fiber liner with field applied weather proofing 
jacket.

H. Air transfer Ductwork (concealed): 1/2" thick rigid glass fiber liner.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Equipment insulation.

B. Jacketing and accessories.

1.2 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless 
Steel Sheet, Strip, Plate, and Flat Bar 2023.

B. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet 
and Plate 2021a.

C. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and 
Plate 2014.

D. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and 
Plate (Metric) 2014.

E. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and 
Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus 2019, 
with Editorial Revision (2023).

F. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement 2007 
(Reapproved 2019).

G. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal 
Insulating and Finishing Cement 2007 (Reapproved 2019).

H. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus 2021.

I. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and Tubular Form 2023.

J. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-
Type Pipe Insulation (Metal-Mesh Covered) (Industrial Type) 2022a.

K. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal 
Insulation 2014 (Reapproved 2019).

L. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials 2023.

M. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water 
Vapor Transmission Rate of Materials 2022a, with Editorial Revision (2023).

N. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials 
Current Edition, Including All Revisions.
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1.3 SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and 
thickness for equipment scheduled.

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.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled 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.

1.6 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 UL 723, ASTM E84, UL 723, or 
ASTM E84.

2.2 GLASS FIBER, RIGID

A. Insulation:  ASTM C612or ASTM C592; rigid, noncombustible.

1. K Value:  0.25 at 75 degrees F, when tested in accordance with ASTM C177 or 
ASTM C518.

2. Maximum Service Temperature:  1,200 degrees F.

3. Maximum Water Vapor Absorption:  5.0 percent by weight.

4. Maximum Density:  8.0 pcf.

B. Vapor Barrier Jacket:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film.
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2. Moisture Vapor Permeability:  0.02 perm inch, when tested in accordance with 
ASTM E96/E96M.

3. Secure with self-sealing longitudinal laps and butt strips.

4. Secure with outward clinch expanding staples and vapor barrier mastic.

C. Facing:  1 inch galvanized steel hexagonal wire mesh stitched on one face of 
insulation.

D. Vapor Barrier Lap Adhesive:  Compatible with insulation.

E. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.

2.3 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.

2.4 JACKETING AND ACCESSORIES

A. Aluminum Jacket:

1. Comply with ASTM B209/B209M, Temper H14, minimum thickness of 0.016 inch 
with factory-applied polyethylene and kraft paper moisture barrier on the inside 
surface.

2. Thickness:  0.016 inch sheet.

3. Finish:  Smooth.

4. Joining:  Longitudinal slip joints and 2 inch laps.

5. Fittings:  0.016 inch thick die-shaped fitting covers with factory-attached protective 
liner.

B. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet.

1. Thickness:  0.016 inch sheet.

2. Finish:  Smooth.

3. Joining:  Longitudinal slip joints and 2 inch laps.

4. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that equipment has been tested before 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. Factory Insulated Equipment:  Do not insulate.

C. Exposed Equipment:  Locate insulation and cover seams in least visible locations.

D. Apply insulation close to equipment by grooving, scoring, and beveling 
insulation.  Fasten insulation to equipment with studs, pins, clips, adhesive, wires, or 
bands.

E. Fill joints, cracks, seams, and depressions with bedding compound to form smooth 
surface.  On cold equipment, use vapor barrier cement.

F. For hot equipment containing fluids 140 degrees F or less, do not insulate flanges and 
unions, but bevel and seal ends of insulation.

G. For hot equipment containing fluids over 140 degrees F, insulate flanges and unions 
with removable sections and jackets.

H. Fiber glass insulated equipment containing fluids above ambient temperature; provide 
standard jackets, with or without vapor barrier, factory-applied or field-applied.  Finish 
with glass cloth and adhesive.

I. Finish insulation at supports, protrusions, and interruptions.

J. Equipment in Mechanical Equipment Rooms or Finished Spaces:  Finish with aluminum 
jacket.

K. Nameplates and ASME Stamps:  Bevel and seal insulation around; do not insulate 
over.

L. Equipment Requiring Access for Maintenance, Repair, or Cleaning:  Install insulation 
so it can be easily removed and replaced without damage.

3.3 SCHEDULE

A. Heating Systems:

1. Heat Exchangers/Converters (Shell): 3" thick rigid glass fiber insulation with 
aluminum jacketing.
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2. Air Separators: 1" thick flexible elastomeric insulation.

END OF SECTION
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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 2023.

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 2019, 
with Editorial Revision (2023).

E. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement 2007 
(Reapproved 2019).

F. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal 
Insulating and Finishing Cement 2007 (Reapproved 2019).

G. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus 2021.

H. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal 
Insulation 2017 (Reapproved 2023).

I. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric 
Cellular Thermal Insulation in Sheet and Tubular Form 2023.

J. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation 2022a.

K. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 
2022.

L. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation 
for Nominal Sizes of Pipe and Tubing 2022.

M. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with 
Austenitic Stainless Steel 2008 (Reapproved 2018).

N. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic 
Elastomers--Tension 2016 (Reapproved 2021).
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O. ASTM D570 - Standard Test Method for Water Absorption of Plastics 2022.

P. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building 
Materials 2023.

Q. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water 
Vapor Transmission Rate of Materials 2022a, with Editorial Revision (2023).

R. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric 
Materials to Fungi 2015, with Editorial Revision (2021).

S. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus 
for Exposure of Nonmetallic Materials 2013 (Reapproved 2021).

T. 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, UL 723, ASTM E84, or 
UL 723.

2.2 GLASS FIBER, RIGID

A. Insulation:  ASTM C547and 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.
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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.

2.3 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.

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.
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2.5 ENGINEERED WALL OUTLET SEALS AND REFRIGERANT PIPING INSULATION 
PROTECTION

A. Basis of Design:  Airex Manufacturing, Inc; www.airexmfg.com/#sle.

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. 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.

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:
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1. 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 glass cloth and vapor barrier adhesive or 
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 glass cloth and adhesive or 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 078400.

J. Pipe Exposed in Mechanical Equipment Rooms, crawl spaces, boiler rooms 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.
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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.

d. For heating water supply and return piping run-outs less than 1-1/2" in size 
routed within wall partitions, insulation shall be reduced to a thickness of 1 
inch.

2. Steam and Condensate:

a. Piping Size Range: Up to 3 inches: 2-1/2 inches thick.

b. Piping Size 4 inches and larger: 3 inches thick.

B. Cooling Systems:

1. Refrigerant:

a. Refrigerant Suction Piping: 

1) Piping Size 1-1/2 inches and larger: 2 inches thick flexible elastomeric.

2) Piping Size Range: Up to 1-1/4 inches: 1-1/2 inch thick Piping Size 
Range: Up to 1-1/4 inches: 1-1/2 inch thick glass fiber..

b. Refrigerant Liquid Piping: 1 inch thick flexible elastomeric

c. 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 roof penetration to the Heat 
Pump Unit connection.

C. Other Systems:

1. Condensate Drain Piping: 1/2" thick glass fiber insulation.

END OF SECTION
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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 Prefunctional Checklists and Functional Test Procedures for Contractor's 
use.

C. This Section specifies the Contractor’s responsibilities in the commissioning 
process.  Commissioning requires the participation of the Contractor to ensure that all 
systems are operating in a manner consistent with the Contract Documents.

1. The commissioning process integrates the traditionally separate functions of 
system documentation, equipment startup, performance testing and 
training.  Commissioning during the construction phase is intended to achieve the 
following specific objectives in accordance with the Contract Documents:

a. Verify and document that applicable equipment and systems are installed 
according to the manufacturer’s recommendations, contract requirements, 
and industry standards and that they receive adequate operational checkout 
by installing contractors.

b. Verify and document proper performance of equipment and systems.

c. Verify and document that O&M documentation is complete.

d. Verify and document that the Facility operating personnel are properly 
trained.

2. The systems and equipment to be commissioned are listed in this Section. The 
Contractor’s general commissioning requirements and coordination are detailed in 
this Section.  Specific requirements for commissioning of each system or piece of 
equipment are detailed in the specification Section for the individual systems or 
pieces of equipment.  A detailed description of the overall commissioning process 
is included in the appendix.

3. The commissioning process does not reduce the responsibility of the Contractor 
to provide finished and fully functional systems and equipment.

D. The following HVAC equipment is to be commissioned, including commissioning 
activities for the following specific items:

1. Control system.

2. Piping systems and equipment.

3. Ductwork and accessories.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Commissioning of HVAC                                             230800 -2 of 14 

4. Terminal units.

5. Sound control devices.

6. Vibration control devices.

7. Variable frequency drives.

8. Shell and Tube Heat Exchangers.

9. Steam Condensate Pumps.

10. Expansion Tanks.

11. Steam Traps.

12. Air Cooled Condensing Units.

13. Rooftop air handling units

14. Indoor Air Handling units

15. Unit Ventilators

16. Fans

17. Variable Refrigerant Volume Heat Pump Systems

18. Temperature Control System

19. Testing and Balancing

20. Other equipment and systems explicitly identified elsewhere in Contract 
Documents as requiring commissioning.

E. The Prefunctional 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 DEFINITIONS

A. Acceptance Phase:  Phase of construction after startup and initial checkout when 
functional performance tests, O&M documentation review and training occurs.

B. Approval:  Acceptance that a piece of equipment or system has been properly installed 
and is functioning in the tested modes in accordance with the Contract Documents.

C. Commissioning authority (CA):  An independent agent responsible for the direction and 
coordination of the commissioning activities.  The CA responsible to the Director’s 
Representative.

D. Commissioning Plan:  An overall plan that provides the structure, schedule and 
coordination planning for the commissioning process.
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E. Commissioning Team:  The members of the commissioning team consist of the 
Commissioning Authority, the Director’s Representative, the Contractor, the architect 
and design engineers.  The owner and the building or plant operator/engineer also may 
be members of the commissioning team.

F. Deferred Functional Tests:  Functional tests that are performed after substantial 
completion, due to partial occupancy, seasonal requirements, design or other site 
conditions that prevent the test from being performed prior to substantial completion.

G. Deficiency:  A condition in the installation or function of a component, piece of 
equipment or system that is not in compliance with the Contract Documents.

H. Factory Testing:  Testing of equipment on-site or at the factory by factory personnel.

I. Functional Performance Test (FT):  Test of the dynamic function and operation of 
equipment and systems using manual (direct observation) or monitoring methods. 
Functional testing is the dynamic testing of systems (rather than just components) 
under full operation.  Systems are tested under various modes, such as during low 
cooling or heating loads, high loads, component failures, unoccupied, varying outside 
air temperatures, fire alarm, power failure, etc.  The CA develops the functional test 
procedures in sequential written form.  The CA coordinates, oversees and documents 
the actual testing.  The Contractor performs the functional tests.  FTs are performed 
after prefunctional checklists and startup are complete.

J. Phased Commissioning:  Commissioning that is completed in phases (by floors, for 
example) due to the size of the structure or other scheduling issues, in order to 
minimize the total construction time.  Commissioning shall be provided for each phase 
according to the schedule for that phase.  Some repetition and/or remobilization may 
be required.

K. Prefunctional Checklist (PC):  A list of items to inspect and component tests to conduct 
to verify proper installation of equipment prior to initiating functional testing.

L. Startup:  The initial starting or activating of dynamic equipment, including executing 
prefunctional checklists.

1.3 COMMISSIONING PROCESS

A. Commissioning Plan.  The commissioning plan provides guidance in the execution of 
the commissioning process.  Following the initial commissioning scoping meeting the 
CA will update the plan which is then considered the “final” plan, although it may be 
revised as the project progresses.

B. Commissioning Process.  The following narrative provides a brief overview of the 
typical commissioning tasks during construction and the general order in which they 
occur.  A more detailed description of the commissioning process can be found in the 
Appendix.

1. Commissioning during construction begins with a scoping meeting conducted by 
the CA where the commissioning process is reviewed with the Commissioning 
Team.
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2. Additional meetings will be required throughout construction, scheduled by the 
Construction Manager, to plan, scope, coordinate, and schedule future activities 
and to resolve problems.  When possible, commissioning meetings will be 
scheduled immediately following construction meetings.

3. Equipment documentation is submitted to the CA during the submittal process, 
including detailed start-up procedures.

4. The CA works with the Contractor to develop startup activity lists and startup 
documentation.  The CA provides prefunctional checklists to be completed by the 
Contractor during the startup process.

5. In general, the checkout and performance verification proceeds from simple to 
complex; from component level to equipment to systems and intersystem 
levels.  In each case prefunctional checklists are completed, submitted, and 
approved before functional testing begins.

6. The Contractor executes and documents the prefunctional checklists, and 
provides notification to the Construction Manager and the CA.  The Contractor 
performs startup and initial checkout.  The CA documents that the checklists and 
startup were completed according to the approved plans.

7. The CA develops specific equipment and system functional performance test 
procedures.  The Contractor reviews the procedures and submits suggestions or 
comments.  Procedures are finalized by the CA.

8. The procedures are executed by the Contractor, under the direction of the CA.

9. Items of non-compliance in material, workmanship, or setup are corrected and 
retested at the Contractor’s expense.  The Contractor is responsible for providing 
all resources, manpower, and materials necessary to rectify deficiencies as per 
requirements of the approved schedule.

10. The O&M documentation prepared by the Contractor is reviewed for 
completeness by the CA.

11. Commissioning is completed before Substantial Completion.

12. The CA reviews, pre-approves and coordinates the training provided by the 
Contractor and verifies that is was completed.

13. Deferred testing is conducted, as specified or required.

1.4 CONTRACTOR'S RESPONSIBILITIES

A. The Contractor’s commissioning responsibilities are as follows (all references apply to 
commissioned systems and equipment only):

1. Construction and Acceptance Phase:
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a. Attend the commissioning scoping meeting and other necessary meetings 
scheduled by the Construction Manager to facilitate the commissioning 
process.

b. Facilitate the coordination of the commissioning work by the CA, and with the 
CA ensure that commissioning activities are being scheduled into the 
approved progress schedule.

c. Provide detailed manufacturer installation and start-up, operating, 
troubleshooting and maintenance procedures, factory test reports, and full 
warranty information, including all responsibilities of the Construction 
Manager to keep the warranty in force.  The installation, start-up and 
checkout materials that are actually shipped with the equipment and the 
actual field checkout sheet forms to be used by the factory or field 
technicians shall be submitted to the CA.  The CA may request further 
documentation necessary for the commissioning process.

d. In each purchase order or subcontract written, include requirements for 
submittal data, O&M data, commissioning tasks and training.

e. Ensure that all subcontractors execute their commissioning responsibilities 
according to the Contract Documents and approved progress schedule.

f. Assist in the process of writing detailed test procedures by clarifying the 
operation and control of commissioned equipment.

g. Review test procedures to ensure feasibility, safety and equipment protection 
and provide necessary written alarm limits to be used during the tests.

h. Develop a full start-up and testing plan using manufacturer’s start-up 
procedures and the prefunctional checklists from the CA for all commissioned 
equipment.  Submit to the CA for review and approval prior to startup.

i. During the startup and initial checkout process, execute all portions of the 
prefunctional checklists for all commissioned systems and equipment.  Verify 
that system installations include all ports, gages, thermometers, access 
doors, valves, etc., required for specified functional performance testing.

j. Provide all special tools and instruments (only available from vendor, specific 
to a piece of equipment) required for testing equipment.

k. Perform and clearly document all completed startup and system operational 
checkout procedures, providing a copy to the CA.

l. Address incomplete Work before functional performance testing.

m. Provide skilled technicians to execute startup of equipment and to execute 
the functional performance tests.  Ensure that they are available and present 
during the agreed upon schedules and for sufficient duration to complete the 
necessary tests, adjustments and problem-solving.
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n. Provide skilled technicians to perform functional performance testing under 
the direction of the CA for specified equipment.  Provide Manufacturer's 
Representative as required and as specified in the Specification.  Assist the 
CA in interpreting the monitoring data, as necessary.

o. Correct deficiencies (differences between specified and observed 
performance) as directed by the Director’s Representative.

p. Prepare O&M manuals according to the Contract Documents, including 
clarifying and updating the original sequences of operation to as-built 
conditions.  Provide a copy of the O&M manuals and submittals of 
commissioned equipment to the CA for review and approval.

q. Provide training as specified.

r. Coordinate with equipment manufacturers to determine specific requirements 
to maintain the validity of the warranty.

2. Warranty Period:

a. Execute seasonal or deferred functional performance testing in accordance 
with the specifications

b. Correct deficiencies and make necessary adjustments to O&M manuals and 
as-built drawings for applicable issues identified in any seasonal testing.

1.5 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 Prefunctional 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.
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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 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, Prefunctional 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 print out of all schedules and set points after testing and acceptance of the 
system.

5. Full as-built print out of software program.

6. Electronic copy on disk of the entire program for this facility.

7. Marking of all system sensors and thermostats on the as-built floor plan and 
HVAC drawings with their control system designations.

8. Maintenance instructions, including sensor calibration requirements and methods 
by sensor type, etc.

9. Control equipment component submittals, parts lists, etc.

10. Warranty requirements.

11. Copies of all checkout tests and calibrations performed by the Contractor (not 
commissioning tests).



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Commissioning of HVAC                                             230800 -8 of 14 

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.

C. Data logging equipment and software required to test equipment will be provided by the 
Contractor, but shall not become the property of the Director’s Representative.

D. All testing equipment shall be of sufficient quality and accuracy to test and/or measure 
system performance with the tolerances specified in the Specifications.  All equipment 
shall be calibrated according to the manufacturer’s recommended intervals.  Calibration 
tags shall be affixed or certificates readily available.

PART 3  EXECUTION

3.1 PREPARATION

A. Cooperate with the Commissioning Authority in development of the Prefunctional 
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.
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3.2 MEETINGS

A. Scoping Meeting.  Prior to the commencement of construction, the CA will schedule, 
plan and conduct a commissioning scoping meeting with the Commissioning Team.

B. Miscellaneous Meetings.  Other meetings will be planned and conducted by the CA as 
construction progresses.  These meetings will cover coordination, deficiency resolution 
and planning issues with the Contractor, appropriate sub-contractors and suppliers, the 
construction manager and the school district personnel.

3.3 START-UP, PREFUNCTIONAL CHECKLISTS, AND INITIAL CHECKOUT

A. Prefunctional checklists and initial checkout shall ensure that the equipment and 
systems are hooked up and operational.  Each piece of equipment receives full 
prefunctional checkout.  No sampling strategies are used.  The prefunctional testing for 
a given system must be successfully completed prior to formal functional performance 
testing of systems or equipment.

1. Start-up and Initial Checkout Plan.  The CA shall assist the commissioning team 
members responsible for startup of any equipment in developing detailed start-up 
plans for all equipment.  The primary role of the CA in this process is to ensure 
that there is written documentation that each of the manufacturer’s recommended 
procedures have been completed.

2. Execution of Prefunctional Checklists and Startup.

a. Four weeks prior to startup, the Contractor shall schedule startup and 
checkout with the Construction Manager.

b. The Contractor shall execute startup and provide the CA with a signed and 
dated copy of the completed start-up and prefunctional tests and checklists.

3.4 FUNCTIONAL PERFORMANCE TESTING

A. Development of Test Procedures.  Using the requirements in the specifications, the CA 
shall develop specific test procedures and forms to verify and document proper 
operation of each piece of equipment and system.  The Contractor shall provide 
assistance to the CA in developing the procedures.  Prior to testing, the CA shall 
provide a copy of the test procedures to the Contractor who shall review the tests for 
feasibility, safety, equipment and warranty protection.

B. Functional performance testing shall document that each system is operating in 
accordance with the Contract Documents.  During the testing process, areas of 
deficient performance shall be identified.  Deficiencies shall be corrected by the 
Contractor and functional testing shall be re-scheduled.  The Contractor shall be 
responsible for all costs associated with re-testing for functional performance.

C. Each system shall be operated through all modes of operation.  Proper responses to 
such modes and conditions as power failure, freeze condition, low oil pressure, no flow, 
equipment failure, etc. shall also be tested.
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D. Test Methods.  Each function and test shall be performed under conditions that 
simulate actual conditions as closely as possible.  The Contractor shall execute the test 
and shall provide all necessary materials, system modifications, etc. to produce the 
necessary flows, pressures, temperatures, etc. necessary to execute the test according 
to the specified conditions.  At the completion of the test, the Contractor shall return all 
building equipment and systems affected by these temporary modifications to their pre-
test condition.

3.5 INSPECTING AND TESTING - GENERAL

A. Submit startup plans, startup reports, and Prefunctional 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.  

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.
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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.

3.6 TAB COORDINATION

A. TAB:  Testing, adjusting, and balancing of HVAC.

B. Coordinate commissioning schedule with TAB schedule.
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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.

E. Have all required Prefunctional 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.

3.7 CONTROL SYSTEM FUNCTIONAL TESTING

A. Prefunctional 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 Prefunctional 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.
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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. That points that are monitored only, having no control function, are reporting 
properly to the control system.

14. All control strategies and sequences not tested during controlled equipment 
testing.

15. Trend logging and graphing features that are specified.

16. Other integrated tests specified in Contract Documents

17. That control system features that are included but not specified to be setup are 
actually installed.

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.

3.8 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.
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C. Commissioning Authority will add commissioning records to manuals after submission 
to Nanuet Union Free School District.

3.9 DEFERRED TESTING

A. Unforeseen Deferred Tests.  If any check or test cannot be completed due to project 
conditions, required occupancy condition or other deficiency, execution of checklists 
and functional testing may be delayed upon approval of the Director’s 
Representative.  These tests will be conducted in the same manner as the seasonal 
tests as soon as possible.

B. Seasonal Testing.  Seasonal testing (tests delayed until weather conditions are closer 
to the system’s design conditions) shall be completed as part of this contract.  Make 
any final adjustments to the O&M manuals and as-builts resulting from information 
gained during testing.

END OF SECTION
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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. 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. The Board of Education of the Nanuet Free Union School 
District has decided to purchase controls components, engineering, programming 
and project management labor from Siemens Industry, Indc. All work specified 
within specification section 230923, and all temperature control work outlined on 
the drawings shall be manufactured by Siemens.

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.  

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.
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8. Provide installation and calibration, supervision, adjustments, and fine tuning 
necessary for complete and fully operational system.

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 Unit Ventilator Variable Refrigerant Volume (VRV)/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 radiators/convectors, air 
handling unit systems, air cooled condensing units, VRV 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.
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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.

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.
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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

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.
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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 unit ventilator indicating 
maximum 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 
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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.

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 
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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.

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 



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                            230923 -8 of 58 

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.

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.

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.
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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. 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

B. 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.

C. 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.

D. 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.
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E. 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.

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.

F. 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)

G. 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.
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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:

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.
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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
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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.

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.
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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, 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 and Barr Middle 
School showing all equipment connected to the DDC system with links to the 
equipment on the roof floor plan graphic.

4. Provide a graphic summary sheet for each unit ventilator 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.
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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 email 
addresses, text message cell phone numbers 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 Control Valves

b. Binary Temperature Devices

c. Temperature Sensors

d. Differential Pressure Switches

e. Relays

f. 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.
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b. Where shown, for power-failure/safety applications, an internal mechanical, 
spring-return mechanism shall be built into the actuator housing. 
Alternatively, an uninterruptible power supply (UPS) may be provided.

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.

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



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                            230923 -17 of 58 

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

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. 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.
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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.
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2. Provide the following options as they are called for in the sequences or on the 
drawings:

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 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 
monitoring 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. Water Differential Pressure Switch

a. Pressure transmitters shall be constructed to withstand 100% pressure over-
range without damage, and to hold calibrated accuracy when subject to a 
momentary 40% over-range input.

b. Pressure transmitters shall transmit a 0 to 5 VDC, 0 to 10 VDC, or 4 to 20 mA 
output signal.

c. Differential pressure transmitters used for flow measurement shall be sized to 
the flow sensing device, and shall be supplied with Tee fittings and shut-off 
valves in the high and low sensing pick-up lines to allow the balancing 
Contractor and Owner permanent, easy-to-use connection.

d. A minimum of a NEMA 1 housing shall be provided for the transmitter. 
Transmitters shall be located in accessible local control panels wherever 
possible.

e. The differential pressure transmitter shall meet the low pressure transmitter 
specifications with the following exceptions:
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1) Differential pressure range 10” w.c. to 300 PSI.

2) Reference Accuracy: +1% of full span (includes non-linearity, hysteresis, 
and repeatability).

f. Standalone pressure transmitters shall be mounted in a bypass valve 
assembly panel. The panel shall be constructed to NEMA 1 standards. The 
transmitter shall be installed in the panel with high and low connections piped 
and valved. Air bleed units, bypass valves, and compression fittings shall be 
provided.

g. Acceptable manufacturers: Setra and Mamac.

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.
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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:

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.
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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.

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.
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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.
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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:

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.
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(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.

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:
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(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
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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).

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.
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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.
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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.

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.
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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.

(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.
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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 
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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.

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.
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(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 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.
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(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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC                                            230923 -35 of 58 

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 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).
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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.

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.
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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. 120 Volt power provided to BMS Panels and Local Transformer Panels shall be 
included by BAS contractor.

D. Provide status function conduit and wiring for equipment covered under this Section.

E. Low voltage wiring exposed to view shall be installed in conduit.  Low voltage wiring 
exposed to view within Mechanical rooms shall be installed in conduit.  Open plenum 
rated cable is acceptable in concealed 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 shall be of the averaging type.
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6. All pipe-mounted temperature sensors shall be installed in wells. Install all liquid 
temperature sensors with heat-conducting fluid in thermal wells.

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 
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corresponding building static pressure sensor (if applicable) or to the location of 
the duct high-pressure tap and leave open to the plenum.

2. The piping to the pressure ports on all pressure transducers shall contain a 
capped test port located adjacent to the transducer.

3. All pressure transducers, other than those controlling VAV boxes, shall be located 
in field device panels, not on the equipment monitored or on ductwork.

4. Mount transducers in a location accessible for service without use of ladders or 
special equipment.

H. Water Differential Pressure Sensors

1. Differential pressure transmitters used for flow measurement shall be sized to the 
flow-sensing device.

2. Differential pressure transmitters shall be supplied with tee fittings and shut-off 
valves in the high and low sensing pick-up lines.

3. The transmitters shall be installed in an accessible location wherever possible.

4. Medium to High Differential Water Pressure Applications (Over 21” w.c.):

a.  Air bleed units, bypass valves and compression fittings shall be provided.

I. Relative Humidity Sensors

1. Relative humidity sensors in supply air ducts shall be installed at least 3m (10 
feet) downstream of humidity injection elements.

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.
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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 unit ventilator or valves with nameplates.
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11. Manufacturers' nameplates and UL or CSA labels are to be visible and legible 
after equipment is installed.

D. Identification of Tubing and Wiring

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 
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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:

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.
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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.

3.11 TEMPERATURE CONTROL SEQUENCES

A. HIGH SCHOOL BUILDING

1. RTU-HS-4/RTU-HS-5

a. Fan Operation: General: Start RTU through 0-10 VDC input signal located on 
RTU supply fan variable speed drive. In AUTO position, start unit operation 
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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 0-10 VDC input signal on electrically 
commutated fan motor. Prove fan flow for Supply Fan and Exhaust Fan 
individually through current sensors.

1) Optimal Start: The Supply fan and Exhaust Fan shall start prior to 
scheduled occupancy based on the time necessary for the zones to 
reach their occupied setpoints. The start time shall automatically adjust 
based on changes in outside air temperature and zone temperatures. 
The initial optimal start time shall be 1 hour prior to occupied mode 
starting (adjustable).

b. Supply Fan Speed - Modulate the fan speed to maintain the following:

1) Occupied Mode: RTU is a single zone variable air volume air handling 
system. In occupied mode, the minimum fan speed shall be set to 
provide 5,650 CFM supply air.

2) Exhaust Fan Speed: An airflow measuring station installed on the 
supply fan shall measure supply fan airflow and an air measuring station 
shall be installed to measure outside airflow. A similar 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 outside airflow.

c. Discharge Air Setpoint Control: Discharge air temperature setpoint shall be 
reset according to the average of the space temperature sensors served by 
RTU. As the average space temperature rises above a setpoint of 74 
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 55 degrees F 
(field adjustable through EMCS), and the maximum discharge air 
temperature shall be 95 degrees F (field adjustable through EMCS) through 
in-duct hydronic heating coils located downstream of the RTU supply fan.

d. Minimum Outside Air Ventilation: Normally Closed outside air damper shall 
move to the open position when RTU is in operation in occupied mode. When 
unit is in minimum outside air mode as determined by the EMCS, modulate 
damper position to maintain minimum setpoint of 2,500 CFM . Setpoint in 
CFM shall be a field adjustable setpoint through the EMCS. The unit damper 
position shall be balanced to achieve this airflow rate at the minimum level.

e. Heat Recovery Wheel - Variable Speed:

1) The controller shall modulate the heat wheel for energy recovery as 
follows.

(a) The heat wheel shall run at 100% speed whenever the DDC 
system determines the building to be in occupied mode AND the 
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RTU is not operating in economizer mode. The bypass damper 
around the wheel shall be closed when the RTU is NOT in 
economizer mode.

(b) Frost Protection:

(1) The heat wheel shall run at 25% speed (adjustable) whenever:

(2) exhaust air temperature drops below 20°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.

(3) Heat Wheel VFD in Fault

f. Economizer

1) The controller shall turn off the heat recovery wheel when economizer 
operation is engaged and the outside air bypass damper and return 
bypass damper shall open to 100% bypass air.

2) The economizer shall be enabled whenever:

(a) Outside air temperature is less than 64°F (adjustable).

(b) AND the outside air temperature is less than the return air 
temperature.

(c) AND the discharge air temperature setpoint is less than the outside 
air temperature.

(d) AND the supply fan status is on.

3) The economizer shall turn off whenever:

(a) Mixed air temperature drops from 45°F to 40°F (adjustable).

(b) OR on loss of supply fan status.

(c) OR low temperature thermostat is on.

4) In Economizer mode the return air damper shall close, the outside air 
damper shall be 100% open and the exhaust fan shall operate to 
exhaust airflow to match the supply air.

g. Heating Control- Occupied Mode: If the outside air temperature is 65 degrees 
F (adjustable) or below and the discharge air temperature setpoint is calling 
for heating, the GAS heating operation shall be modulated to maintain 
discharge air at setpoint.
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1) The controller shall measure the supply air temperature and modulate 
the heating operation via a 0-10 VDC signal to maintain its heating 
setpoint.  The RTU gas heating section shall be operated in conjunction 
with the hydronic perimeter radiators to maintain space sensor setpoint 
in heating mode.

2) Unoccupied Mode Heating: RTU shall be normally off when the EMCS 
determines the building to be in unoccupied mode. When the space 
temperature sensor in unoccupied mode falls below the heating 
setpoint, the RTU shall turn on with the outside air damper closed, the 
exhaust fan off and the return air damper 100% open (running the unit in 
100% recirculation mode). The RTU supply fan shall run to at 75% 
supply fan speed with a discharge air setpoint of 95 degrees F out of the 
gas heating section to meet the unoccupied setpoint of 64 degrees F.

(a) The RTU shall not be utilized for unoccupied heating unless the 
hydronic radiators cannot maintain the seback setpoint for 30 
minutes.

3) DX Cooling

(a) If the conditions for economizer cooling are unavailable and the 
discharge air temperature setpoint is calling for cooling, the DDC 
system shall send a 0-10 VDC signal to the RTU refrigeration 
controls to stage the DX Cooling coil compressors as required to 
maintain the discharge air temperature setpoint while maintaining a 
minimum discharge air temperature of 55 degrees F and a 
maximum discharge air temperature of  72 degrees F in cooling 
mode.

(b) Unoccupied Cooling: In unoccupied mode, should the space 
temperature exceed 80 degrees F, the RTU shall operate in 100% 
return air mode/0% outside air, with the supply fan operating at 
100% supply airflow, exhaust fan off and a discharge air setpoint of 
55 degrees F until the space reaches 78 degrees F.

4) 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.

5) 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.

6) The outside air damper shall close and the return air damper shall open 
whenever the unit is off.

2. Floor Radiation/Wall Radiation/Ceiling Radiation/Convectors:

a. Modulate normally-open 2-WAY modulating contol valve to maintain room at 
setpoint in occupied mode of 70 degrees F (adjustable) as well as 
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unoccupied reduced temperature setpoint conditions of 62 degrees F 
(adjustable).

3. Steam-to-Hot Water Heat Exchanger HX-HS-2:

a. Heat exchanger operation shall be enabled at all times based on outside air 
temperature. When the outside air temperature is below 65 degrees F 
(adjustable), the heat exchanger shall be enabled.

1) The steam control valves shall modulate to maintain the leaving water 
temperature setpoint. The heat exchanger 1/3 control valve shall 
modulate first to maintain the leaving water setpoint. Should the 1/3 
control valve be 100% open and not able to meet setpoint, the 1/3 
control valve shall close and the 2/3 control valve shall modulate to 
maintain the heating setpoint. Should the 2/3 control valve be 100% 
open and not able to meet setpoint, the 1/3 control valve shall modulate 
with the 2/3 control valve 100% open to maintain setpoint. Should the 
lead heat exchanger's control valves fail to open on a call for heat, alarm 
the DDC.

b. Whenever the outside air temperature is 65 degrees or below (adjustable) the 
DDC system shall turn on the heating water loop pumps P-HS-3/P-HS-4. The 
pump status shall be confirmed with a current sensor. one of the two heating 
water pump P-HS-3/P-HS-4 shall be operated. One of the two pumps shall 
be deemed the lead pump, and lead pump shall rotate weekly. Should the 
lead pump fail to start on alarm, the lag pump shall start.

c. The heating water system controller shall measure hot water differential 
pressure and modulate the speed of pumps P-HS-3/P-HS-4 to maintain its 
differential pressure setpoint. The controller shall modulate the speed to 
maintain a hot water differential pressure of 15 psig (adjustable).

d. The final differential pressure setting of all pump sensors shall be optimized 
following installation and commissioning of all DDC systems by sequentially 
lowering the differential pressure setting until the setpoint can't be reached.

1) Should the pump speed on the VFD shall drop down to 25% of 
maximum pump speed, the bypass control valve shall modulate open to 
maintain a minimum 25% pump speed at all times.

4. Blower Coil Units:

a. Fan Operation: General: Start blower coil unit fan when the  BMS schedule 
determines equipment to start.  Start fan following contact closure for fire 
alarm shutdown, low temperature thermostat, and return duct smoke detector 
(where applicable). Prove fan flow for Supply Fan individually through current 
sensors.

1) Optimal Start: The Supply Fan shall start prior to scheduled occupancy 
based on the time necessary for the zones to reach their occupied 
setpoints. The start time shall automatically adjust based on changes in 
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outside air temperature and zone temperatures.  The initial optimal start 
time shall be 1 hour prior to occupied mode starting (adjustable).

2) Unoccupied Mode: Blower coils shall be normally off in unoccupied 
mode as determined by the BMS.

b. Discharge Air Setpoint Control: Discharge air temperature setpoint shall be 
reset according to the space temperature sensor served by the blower coils. 
As the space temperature rises above a setpoint of 74 degrees F (field 
adjustable through  BMS), 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 55 degrees F (field 
adjustable through  BMS), and the maximum discharge air temperature shall 
be 90 degrees F (field adjustable through  BMS).

c. Minimum Outside Air Ventilation: Normally Closed, opposed blade outside air 
damper shall move to the open position when the blower coil is in operation, 
in occupied mode.

d. Economizer Cooling:

1) When the discharge air temperature setpoint and the space temperature 
sensor are calling for cooling AND return air temperature is higher than 
the outside air temperature, the outside air and return air dampers shall 
modulate to meet the discharge air temperature to cool the space.

e. Heating Control- Occupied Mode: If the outside air temperature is 65 degrees 
F (adjustable) or below and the discharge air temperature setpoint is calling 
for heating, the hot water valve shall modulate to maintain the supply air 
temperature at the supply air setpoint as determined by the reset schedule.

1) Unoccupied Mode Heating: The blower coil shall be normally off when 
the BMS determines the building to be in unoccupied mode.  When the 
space temperature sensor served by the blower coil falls below the 
unoccupied setpoint of 62 degrees F (adjustable), the blower coil shall 
operate with outside air damper closed, return damper 100% open, 
heating control valve modulating to provide 95 degree air to the space 
until the unoccupied setpoint is reached.

f. Low Temperature Protection:

1) When the mixed air temperature downstream of the heating coil is below 
35 degrees F (adjustable) in any 12 inch long section of the low 
temperature thermostat capillary the following shall occur:

2) Send an alarm to the BMS.

3) Open the control valve to 100% open.

4) The low temperature thermostat shall be of the manual reset type.
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g. Filter Differential: Provide analog input to measure static pressure differential 
across filter and alarm through the BMS when differential static pressure 
exceeds field adjustable setpoint.

h. 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.

i. The outside air dampers shall close whenever the unit is off.

5. Gym Air Handling Unit AHU-HS-3

a. Fan Operation: General: Start AHU through 0-10 VDC input signal on the 
AHU control box. In AUTO position, start unit operation when the BMS 
schedule determines the building is in occupied mode. Start fan following 
contact closure for low temperature thermostat. When AHU supply fan starts, 
interlock associated locker return fan F-HS-3 through the fan's VFD. Prove 
fan flow for Supply Fan and return fan individually through current sensors.

1) Optimal Start: The Supply fan shall start prior to scheduled occupancy 
based on the time necessary for the zone to reach its occupied 
setpoints. The start time shall automatically adjust based on changes in 
outside air temperature and zone temperatures.

b. Discharge Air Setpoint Control: Discharge air temperature setpoint shall be 
reset according to the space temperature sensor. As the space temperature 
sensor in the selected space increases above a cooling setpoint of 75 
degrees F (field adjustable through EMCS), the discharge air setpoint shall 
be reduced. As space temperature decreases below a heating setpoint of 70 
degrees F (field adjustable), the discharge air setpoint shall be increased.

c. The minimum discharge air temperature shall be 57 degrees F (field 
adjustable through EMCS), and the maximum discharge air temperature shall 
be 100 degrees F (field adjustable through EMCS).

d. Minimum Outside Air Ventilation: Normally Closed outside air damper shall 
move to the open position when AHU is in operation. The outside air damper 
position shall be set to provide 3,200 CFM (based on position set up by 
testing and balancing agency) when building is in occupied mode and the air 
handling unit fan array supply fans are operating.

e. Economizer Operation: When outside air dry bulb temperature is less than 64 
degrees F (field adjustable through BAS) AND the outside air dry bulb 
temperature is 2 DEGREES F less then the return air temperature AND the 
discharge air temperature setpoint is less than the outside air temperature, 
modulate the outside air damper to maintain a mixed air temperature setting 
corresponding to the discharge air temperature setpoint.

1) The return air damper shall modulate closed in conjuction with the 
outside air damper opening in economizer mode with the exhaust 
damper opening in conjuction with the return damper closing.
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f. Heating:

1) When the zone temperature is less than the heating setpoint, the 2-way 
modulating control valve shall modulate open as required to meet the 
discharge air temperature setpoint.

2) Unoccupied Mode Heating: AHU shall be normally off when the EMCS 
determines the building to be in unoccupied mode. When the space 
temperature sensor in unoccupied mode falls below the heating 
setpoint, the AHU and return fan F-HS-3 shall turn on with the outside 
air damper closed, the exhaust air damper closed and the return air 
damper 100% open (running the unit in 100% recirculation mode). The 
AHU supply fan shall run to at 75% supply fan speed with a discharge 
air setpoint of 90 degrees F to meet the unoccupied setpoint of 60 
degrees F.

3) When heating coil discharge air temperature is below 40 degrees F 
(adjustable) in any 12 inch long section of the low temperature 
thermostat capillary the following shall occur:

(a) Send an alarm to the BAS.

(b) The low temperature thermostat shall be manually reset.

(c) Modulate the heating coil control valve served by AHU to 100% 
open to heat.

g. DX Cooling:

1) If the conditions for economizer cooling are unavailable and the 
discharge air temperature setpoint is calling for cooling, the DDC system 
shall send a 0-10 VDC signal to the AHUs air cooled condensing unit 
refrigeration controls to stage the compressors as required to maintain 
the discharge air temperature setpoint while maintaining a minimum 
discharge air temperature of 57 degrees F and a maximum discharge 
air temperature of  72 degrees F in cooling mode.

2) Unoccupied Cooling: In unoccupied mode, should the space 
temperature exceed 80 degrees F (adjustable), the AHU shall operate in 
100% return air mode/0% outside air, with the supply fan operating at 
100% supply airflow, EXHAUST DAMPER CLOSED, return fan ON and 
a discharge air setpoint of 57 degrees F until the space reaches 78 
degrees F.

h. 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.

i. 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.
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j. The outside air damper shall close and the return air damper shall open 
whenever the unit is off.

6. Cabinet Unit Heaters:

a. Cycle fan operation and valve position to maintain space temperature at 
setpoint conditions through space temperature sensor. Provide a two-
position, normally-open, spring return control valve on the hot water return 
line.

7. Woodshop/Art Room/Dark Room exhaust fan:

a. When the DDC system determines that the building is in occupied mode, 
exhaust fan F-HS-2 shall be turned on and operated through the fan's VFD. 
The DDC system shall track the fan speed.  When the fan is ON the 
motorized damper shall be open.  The damper shall be closed when the fan 
is off.

8. Heating Coils HC-HS-2/HC-HS-4:

a. The DDC system shall integrate the heating coils into the existing DDC 
programming serving existing locker room air handling units AHU-1 and 
AHU-2.

b. Heating Control- Occupied Mode: If the outside air temperature is 65 degrees 
F (adjustable) or below and the discharge air temperature setpoint is calling 
for heating, the heating operation shall be staged to maintain discharge air at 
setpoint.

1) The heating water 3-way control valve shall modulate open to maintain 
the heating discharge air setpoint.

2) The controller shall measure the supply air temperature and modulate 
the heating coil valve open to hot water flow to maintain its heating 
setpoint.

3) The heating coil's ssociated heating coil circulation pump shall operate 
whenever the heating coil valve is called to open for heating.

(a) When outside air conditions are below 40 degrees F (adjustable) 
the heating coil circulation pump shall run regardless of valve 
position.

4) Unoccupied Mode Heating:  AHU shall be normally off when the EMCS 
determines the building to be in unoccupied mode.  When a space 
sensor connected to the AHU falls below the unoccupied setpoint of 62 
degrees F (adjustable), the AHU shall turn on and the discharge air 
temperature setpoint shall be 90 degrees F.

5) Low Temperature Protection:
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(a) When the mixed air temperature downstream of the heating coil 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.

(2) Modulate the heating water control valve to 100% open and 
operate the heating coil circulation pump.

(3) The low temperature thermostat shall be automatically reset 
once the sensor temperature increases above 40 degrees F.

9. Heating Coil HC-HS-3:

a. The DDC system shall integrate the heating coil into the existing DDC 
programming serving existing weight room air handling unit AC-1.

b. Heating Control- Occupied Mode: If the outside air temperature is 65 degrees 
F (adjustable) or below and the discharge air temperature setpoint is calling 
for heating, the heating operation shall be staged to maintain discharge air at 
setpoint.

1) The heating water 2-way control valve shall modulate open to maintain 
the heating discharge air setpoint.

2) The controller shall measure the supply air temperature and modulate 
the heating coil valve open to hot water flow to maintain its heating 
setpoint.

3) Unoccupied Mode Heating: AHU shall be normally off when the EMCS 
determines the building to be in unoccupied mode. When a space 
sensor connected to the AHU falls below the unoccupied setpoint of 62 
degrees F (adjustable), the AHU shall turn on and the discharge air 
temperature setpoint shall be 90 degrees F.

4) Low Temperature Protection:

(a) When the mixed air temperature downstream of the heating coil 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.

(2) Modulate the heating water control valve to 100% open.

(3) The low temperature thermostat shall be automatically reset 
once the sensor temperature increases above 40 degrees F.

B. BARR MIDDLE SCHOOL

1. Science Classroom exhaust fans EF-MS-8/EF-MS-10:
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a. When the DDC system determines the building to be in occuped mode, 
rooftop exhaust fans EF-MS-8 and EF-MS-10 shall operate, and the 
associated motorized damper opened.

b. EF-MS-8: Fan speed shall be based on ventilation conditions of UV-MS-28 
and UV-MS-29.  When both UVs are in economizer mode, fan speed shall be 
set to exhaust 1,980 CFM.  Whe both UVs are in non-economizer, occupied 
ventilation mode, fan speed shall be set to exhaust 1,075 CFM.  The testing 
and balancing agency shall notify the DDC system programmer of the fan 
speed and 0-10 VDC input value required to exhaust each air rate listed and 
the DDC programming shall adjust the fan speed to the required rate under 
each condition.  When the UV outside air dampers are closed the exhaust fan 
shall be off.

c. EF-MS-10: Fan speed shall be based on ventilation conditions of UV-MS-31 
and UV-MS-32. When both UVs are in economizer mode, fan speed shall be 
set to exhaust 2,050 CFM. Whe both UVs are in non-economizer, occupied 
ventilation mode, fan speed shall be set to exhaust 1,065 CFM. The testing 
and balancing agency shall notify the DDC system programmer of the fan 
speed and 0-10 VDC input value required to exhaust each air rate listed and 
the DDC programming shall adjust the fan speed to the required rate under 
each condition. When the UV outside air dampers are closed the exhaust fan 
shall be off.

2. Boys Locker Room exhaust fan EF-MS-21:

a. When the DDC system determines the building to be in occuped mode, 
rooftop exhaust fans EF-MS-8 and EF-MS-10 shall operate, and the 
associated motorized damper opened.

3.  Unit Ventilators

a. Run Conditions - Scheduled:

1) The unit shall run according to a user definable time schedule in the 
following modes:

(a) Occupied Mode: The unit shall maintain

(1) A 76°F (adj.) cooling setpoint

(2) A 70°F (adj.) heating setpoint.

(b) Unoccupied Mode (night setback): The unit shall maintain

(1) A 85°F (adj.) cooling setpoint.

(2) A 64°F (adj.) heating setpoint.

2) Unit Ventilator sensors shall include local temperature, but shall not 
allow user temperature sensor override capability from the sensor, that 
shall occur at the DDC front end.
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4. Alarms shall be provided as follows:

a. High Zone Temp: If the zone temperature is greater than the cooling setpoint 
by a user definable amount (adj.).

b. Low Zone Temp: If the zone temperature is less than the heating setpoint by 
a user definable amount (adj.).

c. Zone Unoccupied Override:

(a) A timed local override control shall allow an occupant to override 
the schedule and place the unit into an occupied mode for an 
adjustable period of time. At the expiration of this time, control of 
the unit shall automatically return to the schedule.

d. Freeze Protection:

(a) The unit shall shut down and generate an alarm upon receiving a 
low temperature thermostat status while the outside/return air 
damper shall close the outside air damper and open the face and 
bypass damper fully open to the bypass position.

e. Fan:

(a) The fan shall run anytime the unit is commanded to run, unless 
shutdown on safeties.

f. Face and Bypass Dampers Control:

(a) The unit shall maintain zone heating and cooling setpoints by 
modulating the face and bypass dampers through one of the 
following:

2) Heating:

(a) When the zone temperature is less than the heating setpoint, the 
face and bypass dampers shall modulate open to face position 
(closed to bypass position) to maintain setpoint by modulating the 
air passing over the heating coil.

(b) When the zone temperature is greater than the heating setpoint, 
the face and bypass dampers shall close to face position (open to 
bypass position).

(c) Heating Coil Valve :

(1) The controller shall measure the zone temperature and 
modulate the heating coil valve to maintain its heating setpoint 
with the face and bypass damper fully open to the face (coil) 
position.

(d) The heating shall be enabled whenever:
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(1) Outside air temperature is less than 65°F (adj.).

(2) AND the zone temperature is below heating setpoint.

(3) AND the fan is on.

(4) The heating coil valve shall open whenever the low 
temperature thermostat is on.

g. Economizer:

(a) The controller shall measure the zone temperature and modulate 
the mixed air dampers in sequence to maintain the zone cooling 
setpoint. The outside air dampers shall maintain a minimum 
adjustable position open based on the ventilation rates during 
heating and ventilation whenever in occupied and non-economizer 
mode.

(b) The economizer shall be enabled whenever:

(1) Outside air temperature is at least 2°F (adj.) less than the 
Zone Temperature.

(2) AND the outside air temperature is less than 64°F (adj.)

(3) The outside air damper shall be 100% open and the return 
damper closed when in economizer mode.

(c) The economizer shall close whenever the low temperature 
thermostat is on.

(d) The outside air dampers shall close and the return air damper shall 
open when the unit is off. If Optimal Start Up is available the mixed 
air damper shall operate as described in the occupied mode except 
that the outside air damper shall modulate to fully closed.

(e) The controller shall monitor the discharge air temperature. Should 
discharge temperature drop below a user definable temperature 
(adj.), the controller shall enable the heating, close the outside 
damper and open the return damper.

2) Mechanical cooling via Variable Refrigerant Volume (VRV) Heat Pump 
system:

(a) The DDC shall integrate into the BACnet controller on the VRV 
heat pump system to provide start and stop operation of the heat 
pump units.

(b) When Economizer operation is available through the DDC system, 
the Heat Pump shall be locked off from mechanical cooling 
operation. When the outside air temperature is above 64 degrees F 
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(adjustable) and any unit ventilator is calling for cooling, the heat 
pumps shall be enabled to operate.

(c) When an individual unit ventilator is calling for cooling to meet the 
space temperature setpoint, the following shall occur:

(1) The DDC system shall send a dry contact to the unit ventilator 
VRV control kit to enable cooling via the VRV expansion valve 
kit and a separate dry contact sent to the VRV control kit to 
enable the unit ventilator supply fan.

(2) The DDC system shall send a 0-10 VDC input to the VRV 
expansion valve kit to provide cooling as required to meet the 
space setpoint.

3) Minimum Outside Air Ventilation - Fixed Percentage:

(a) The outside air dampers shall maintain a minimum position (adj.) 
as determined by the balancing operations during building occupied 
hours when in non-economizer mode and be closed during 
unoccupied hours.

4) Discharge Air Temperature:

(a) The controller shall monitor the discharge air temperature.

(b) Alarms shall be provided as follows:

(1) High Discharge Air Temp: If the discharge air temperature is 
greater than 110°F (adj.).

(2) Low Discharge Air Temp: If the discharge air temperature is 
less than 40°F (adj.).

5) Fan Status:

(a) The controller shall monitor the fan status.

(b) Alarms shall be provided as follows:

(c) Fan Failure: Commanded on, but the status is off.

(d) Fan in Hand: Commanded off, but the status is on.

5. Floor Radiation/Fin Tube Radiation:

a. Modulate normally-open 2-WAY modulating contol valve to maintain room at 
setpoint in occupied mode of 70 degrees F (adjustable) as well as 
unoccupied reduced temperature setpoint conditions of 62 degrees F 
(adjustable).

b. For spaces served by heating coils within air handling units or rooftop units, 
the floor radiation shall be the first stage of heating and the air system the 
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second stage of heating, including the existing Library 241 RTU-1 and 
existing Cafeteria 108 air handling unit system S-1.

6. Cafeteria relief air fan EF-MS-23:

a. The status of existing air handling unit supply fan system S-1 shall be 
monitored and whenever the supply fan status is ON, EF-MS-23 shall 
operate with the motorized damper open. The DDC system shall monitor the 
EF-MS-23 fan speed through the variable frequency drive.

7. Existing Exhaust Fans:

a. EF-11, 15, 16: Fans shall operate when building is in occupied mode and be 
OFF in unoccupied mode. Damper shall open when fan is called to run and 
be closed when fan is OFF.

b. EF-5, 6, 7: Fans shall operate when building is in occupied mode and be OFF 
in unoccupied mode. Damper shall open when fan is called to run and be 
closed when fan is OFF.

C. TRAINING

1. 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.

a. Provide training for Owner's designated operating personnel. Training shall 
include:

1) Explanation of drawings, operations and maintenance manuals

2) Walk-through of the job to locate control components

3) Operator workstation and peripherals

(a) Include point and click instructions for viewing existing reports and 
generating and scheduling new reports

(b) Include point and click definitions for scheduling reports and trend 
collections

4) DDC controller and ASC operation/function

5) Operator control functions including graphic generation and field panel 
programming

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Hydronic system requirements.

B. Heating water piping, above grade.

C. Cooling coil condensate piping.

D. Domestic water make-up piping, above grade.

E. Natural Gas piping, above grade.

F. Pipe hangers and supports.

G. Unions, flanges, mechanical couplings, and dielectric connections.

1.2 REFERENCE STANDARDS

A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard 
for Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, 
and Fusing Operators 2023.

B. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical 
Engineers; 1998 (R2006).

C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.

D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.

E. ASME B31.9 - Building Services Piping; The American Society of Mechanical 
Engineers; 2008.

F. ASTM A106/A106M - Standard Specification for Seamless Carbon Steel Pipe for High-
Temperature Service 2019a.

G. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products 2017.

H. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon 
Steel and Alloy Steel for Moderate and High Temperature Service 2023.

I. ASTM B32 - Standard Specification for Solder Metal 2020.

J. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.

K. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.

L. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe 
Fittings, Schedule 40 2021.
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M. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) 
Method of Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) 
(CPVC) Pipe and Piping Components with Tapered Sockets 2020.

N. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers 1992 
(Reapproved 2022).

O. ASTM F 708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 
1992 (Reapproved 2008).

P. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation 2018, with Amendment (2019).

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. Product Data:

1. Include data on pipe materials, pipe fittings, valves, and accessories.

2. Provide manufacturers catalog information.

3. Indicate valve data and ratings.

D. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining 
procedures.

E. Project Record Documents:  Record actual locations of valves.

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 sectionwith minimum three years of experience.

C. Welder Qualifications:  Certify in accordance with ASME BPVC-IX.

1. Provide certificate of compliance from authority having jurisdiction, indicating 
approval of welders.

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.
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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 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.

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  PIPING

A. Steel Pipe for sizes 2-1/2" and above:  ASTM A53/A53M, Schedule 40, black, using 
one of the following joint types:

1. Welded Joints:  ASTM A234/A234M, wrought steel welding type fittings; AWS 
D1.1/D1.1M welded.
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2. Threaded Joints:  ASME B16.3, malleable iron fittings.

3. 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.
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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 COOLING COIL CONDENSATE 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.

1. Fittings:  ASTM D 2466 or D2467, PVC.

2. Joints:  Solvent welded.

2.4 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.

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:

a. NFPA 54, threaded or welded to ASME B31.1 or cold press mechanical joint 
fittings.
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2.5 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Tube:  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.

2. Tee Connections:  Mechanically extracted collars with notched and dimpled 
branch tube.

3. Mechanical Press Sealed Fittings:  Double pressed type complying with ASME 
B16.22, utilizing EPDM, nontoxic synthetic rubber sealing elements.

2.6 EQUIPMENT DRAINS, STEAM CONDENSATE PUMP VENTS, BOILER CONDENSATE 
DRAINS AND OVERFLOWS

A. Steel Pipe:  ASTM A53/A53M, Schedule 40 galvanized; using one of the following joint 
types:

1. Threaded Joints:  Galvanized cast iron, or ASME B16.3 malleable iron fittings.

2.7 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. Hangers for Hot Pipe Sizes 6 Inches and Greater:  Adjustable steel yoke, cast iron roll, 
double hanger.

F. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.

G. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Greater:  Steel channels 
with welded spacers and hanger rods, cast iron roll.

H. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

I. Wall Support for Pipe Sizes 4 Inches and Greater:  Welded steel bracket and wrought 
steel clamp.

J. Wall Support for Hot Pipe Sizes 6 Inches and Greater:  Welded steel bracket and 
wrought steel clamp with adjustable steel yoke and cast iron roll.
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K. Vertical Support:  Steel riser clamp.

L. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor 
flange, and concrete pier or steel support.

M. 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.

N. Floor Support for Hot Pipe Sizes 6 Inches and Greater:  Adjustable cast iron roll and 
stand, steel screws, and concrete pier or steel support.

O. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

P. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous 
threaded.

Q. 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.

R. Rooftop Supports for Low-Slope Roofs and Exterior Pipe supports at grade level:  Steel 
pedestals with bases that rest on top of roofing membrane or on grade, not requiring 
any attachment to the roof structure or exterior grade and not penetrating the roofing 
assembly or exterior grading, with support fixtures as specified; and as follows:

1. Bases:  High-density polypropylene.

2. Base Sizes:  As required to distribute load sufficiently to prevent indentation of 
roofing assembly or exterior grading.

3. Steel Components:  Stainless steel or carbon steel hot-dip galvanized after 
fabrication in accordance with ASTM A123/A123M.

4. Attachment/Support Fixtures:  As recommended by manufacturer, same type as 
indicated for equivalent indoor hangers and supports; corrosion-resistant material.

5. Height:  Provide minimum clearance of 6 inches under pipe to grade level or to 
top of roofing .

2.8 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

A. Unions for Pipe of 2 Inches and Less:

1. Ferrous Piping:  150 psi brass or malleable iron, threaded.

2. 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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Hydronic Piping                                             232113 -8 of 20 

3. Gaskets:  1/16 inch thick, preformed neoprene.

C. Dielectric Connections:

1. Waterways:

a. Water impervious insulation barrier capable of limiting galvanic current to 1 
percent of short circuit current in a corresponding bimetallic joint.

b. Dry insulation barrier able to withstand 600-volt breakdown test.

c. Construct of galvanized steel with threaded end connections to match 
connecting piping.

d. Suitable for the required operating pressures and temperatures.

2. 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.

2.9 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.

2.10 GLOBE VALVES

A. Up To and Including 2 inches.

1. Class: 150

2. Body:  ASTM B-62 bronze.

3. Bonnet:  ASTM B-62 bronze.

4. Stem:  ASTM B-62 bronze.

5. Packing Nut:  ASTM B-584 bronze.
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6. Packing:  Graphite.

7. Disc:  Teflon.

8. Disc Nut:  ASTM B-62 bronze.

9. Ends:  Threaded.

B. Acceptable Manufacturers:

1. Nibco

2. Stockham

3. Milwaukee

2.11 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.

6. Threaded Packing Gland: ASTM B-16 Alloy 360 brass.

7. Stem: 316 stainless steel.

8. Ends:  Soldered or Press Fittings.

B. Acceptable Manufacturers:

1. Nibco.

2. Apollo.

3. Stockham.

2.12 ZERO LEAKAGE TRIPLE OFFSET HIGH-PERFORMANCE BUTTERFLY VALVES

A. 2-1/2 inch and larger: Triple offset rotary valve, carbon steel, bi-directional, double 
flange body (wafer or lug-style not acceptable), zero leakage.

1. Class: ANSI 300.

2. Body: Carbon steel.

3. Disc: Nickel plated carbon steel.
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4. Shaft: ASTM A-564 Type 630 (17-4PH) stainless steel.

5. Seat:  Welded Stellite GR.21, integral with valve body.

6. Seat Ring: Dublex, stainless steel, laminated, field replaceable.

7. Locator Bearing: ASTM A-743 Grade CG8M Type 317 stainless steel.

8. Thrust Bearing: Type 317 stainless steel with PTFE woven fabric.

9. Packing: Graphite.

10. Packing Gland: ASTM A-743 Grade CF8M Type 316 stainless steel.

11. Disc Pins: ASTM A-276 Type stainless steel.

12. Operator: Self-locking, manual gear operator.

13. Leakage class.  Zero leakage as defined by API 598, 7th edition.

B. Acceptable Manufacturers:

1. Tyco Vanessa Series 30,000.

2. Crane Flowseal MS.

3. Adams Valve MAK.

2.13 CHECK VALVES

A. Wafer Check: 2-1/2 inch and larger:

1. Class: 125

2. Body:  ASTM A-126 Class B cast iron.

3. Disc: ASTM B-148 aluminum-bronze.

4. Hinge Pin: ASTM A-276 Type 316 stainless steel.

5. Spring: ASTM A-276 Type 316 stainless steel.

6. Seat: Buna-N.

7. Ends: Lug type for installation between pipe flanges.

8. Acceptable Manufacturers:

a. Stockham

b. Nibco

c. Milwaukee

B. Swing Check: 2-Inch and smaller:
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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

2.14 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. Size 2-1/2" to 8"

1. Valves shall be of heavy-duty cast iron construction with ANSI flanged 
connections suitable up to 175 psi working pressure. Valves 2-1/2" to 3" pipe shall 
have a brass ball with glass and carbon filled TFE seat rings. Valves 4" to 8" shall 
be fitted with a bronze seat, replaceable bronze disc with EPDM seal insert, and 
stainless steel stem. 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.

C. Design Pressure/Temperature: 175 psi at 250 degrees F.
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D. Acceptable Manufacturers:

1. Red-White Valve 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.

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.  See 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.
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C. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.

D. Install cooling coil condensate drains from all cooling coils to locations shown on 
drawings. Provide trap sized for required depth as determined by maximum static 
pressure of the cooling coil supply fan.

E. Route piping in orderly manner, parallel to building structure, and maintain gradient.

F. Install piping to conserve building space and to avoid interference with use of space.

G. Group piping whenever practical at common elevations.

H. Sleeve pipe passing through partitions, walls, and floors.

I. Install firestopping to preserve fire resistance rating of partitions and other elements, 
using materials and methods specified.

J. Slope piping and arrange to drain at low points.

K. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment.  See Section 230516.

L. 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.

M. 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.

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.
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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.

N. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings.  See 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.

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 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 
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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 for heating hot 
water.

2. Steel Pipe Sizes, 2-inch and Smaller: threaded end.

3. Steel Pipe Sizes 2-1/2 inch and Larger: flanged end.

3.6 VALVE INSTALLATIONS

A. General Application:  Use ball, and butterfly valves for shut-off duty; ball globe, 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:

1. Wafer Check Valves: Horizontal or vertical position.

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.
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3.8 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.

3.9 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 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.

3.11 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.

a. EXCEPTION: Minor repairs or additions, provided the work is inspected and 
connections are tested with a noncorrosive leak-detecting fluid.

B. 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 
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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.

C. 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.

D. Test medium: The test medium shall be air or an inert gas. Oxygen shall not be used.

E. 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.

F. 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 3 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.
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2. Test duration: Test duration shall be not less than 1/2 hour for each 500 cubic feet 
(14 m3) of pipe volume or fraction thereof. When testing a system having a 
volume less than 10 cubic feet (0.28 m3) or a system in a single-family dwelling, 
the test duration shall be permitted to be reduced to 10 minutes. For piping 
systems having a volume of more than 24,000 cubic feet (680 m3), the duration of 
the test shall not be required to exceed 24 hours.

G. 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. 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.

H. 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

I. 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 
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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:

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.

3.12 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.
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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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Expansion tanks.

B. Air vents.

C. Air separators.

D. Strainers.

E. Suction diffusers.

F. Combination pump discharge valves (Multi-Purpose valves).

G. Relief valves.

H. Pressure reducing valves.

1.2 REFERENCE STANDARDS

1.3 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. Certificates:  Inspection certificates for pressure vessels from authority having 
jurisdiction.

C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining 
procedures.

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.

PART 2  PRODUCTS

2.1 EXPANSION TANKS

A. Construction:  Welded steel, tested and stamped in accordance with ASME BPVC-VIII-
1; supplied with National Board Form U-1, rated for working pressure of 125 psi, with 
flexible butyl bladder sealed into tank, and steel support stand.

B. Accessories:  Pressure gage and air-charging fitting, tank drain; precharge to 19 psi.

2.2 AIR VENTS

A. Manual Air Vent:  Short vertical sections of 2-inch diameter pipe to form air chamber, 
with 1/8 inch brass needle valve at top of chamber.
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B. Float Air Vent:

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.

2.3 AIR SEPARATORS

A. The Air Separator shall be designed, constructed, and stamped in accordance with 
Section VIII, Division I of the ASME Boiler and Pressure Vessel Code, and registered 
with the National Board of Boiler and Pressure Vessel Inspectors.

B. The Air Separator shall be rated for 150 psi maximum working pressure.

C. The Air Separator shall have a maximum temperature rating of 350°F (177°C).

D. The Air Separator body shall be made of cast iron or carbon steel.

E. The Air Separator body shall be three times the nominal inlet/outlet pipe diameter.

F. The Air Separator shall include threaded blow down connection to allow for sediment to 
be regularly cleaned out of the unit.

G. Air Separator Accessories

1. Blowdown Valve.

2. Automatic Air Vent

2.4 STRAINERS

A. Size 2 inch and Under:

1. Provide threaded, grooved, or sweat brass or iron body for up to 175 psi working 
pressure, Y-pattern strainer with 1/32 inch stainless steel perforated screen.

B. Size 2-1/2 inch to 4 inch:

1. Provide flanged or flanged iron body for up to 175 psi  175 psi working pressure, 
up to 250 degrees F  250 degrees F working temperature, Y-pattern strainer 
with  with 1/16 inch or 1/16 inch stainless steel perforated screen.

C. Size 5 inch and Larger:

1. Provide flanged or flanged iron body for up to 175 psi  175 psi working pressure, 
basket pattern with 1/8 inch  1/8 inch stainless steel perforated screen.
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2. Liquid Fluid Service:  Up to 285 psi at 100 degrees F.

2.5 SUCTION DIFFUSERS

A. Fitting:  Angle pattern, cast-iron body, threaded for 2 inch and smaller, flanged for 2-1/2 
inch and larger, rated for 175 psi working pressure, with inlet vanes, cylinder strainer 
with 3/16 inch diameter openings, disposable 5/32 inch mesh strainer to fit over 
cylinder strainer, 20 mesh startup screen, and permanent magnet located in flow 
stream and removable for cleaning.

2.6 COMBINATION PUMP DISCHARGE VALVES (MULTI-PURPOSE VALVES)

A. Quarter-Turn Plug Type:  Flanged cast-iron body with bolt-on bonnet, position indicator, 
stainless steel stem, backflow preventer, memory stop, metering connectors, bubble-
tight shutoff, and wrench-adjustable plug flow regulator.

2.7 RELIEF VALVES

A. Bronze body, teflon seat, stainless steel stem and springs, automatic, direct pressure 
actuated, capacities ASME certified and labelled.

B. Steam Relief at Maximum Vessel Pressure:  30 psi.

2.8 PRESSURE REDUCING VALVES

A. Operation:  Automatically feeds make-up water to the hydronic system whenever 
pressure in the system drops below the pressure setting of the valve. Refer to Section 
232113.

B. Materials of Construction:

1. Valve Body: Constructed of bronze or brass.

2. Internal Components: Construct of stainless steel or brass and composition 
material.

C. Connections:

D. Provide integral check valve and strainer.

E. Maximum Inlet Pressure:  400 psi.

F. Maximum Fluid Temperature:  180 degrees F.

G. Adjustable Pressure Range:  From 10 to 45 psi  10 to 45 psi, set to 19 psi.

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.
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C. Provide air separator on suction side of system circulation pump and connect to 
expansion tank.

D. Provide valved drain and hose connection on strainer blowdown connection.

E. Support pump fittings with floor-mounted pipe and flange supports.

F. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat 
exchangers, and expansion tanks.

G. Select system relief valve capacity so that it is greater than make-up pressure reducing 
valve capacity.  Select equipment relief valve capacity to exceed rating of connected 
equipment.

H. Pipe relief valve outlet to nearest floor drain.

END OF SECTION



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Hydronic Pumps                                             232123 -1 of 4 

PART 1  GENERAL

1.1 SECTION INCLUDES

A. In-line circulators with electrically commutated motors.

B. In-line pumps.

1.2 REFERENCE STANDARDS

A. NEMA MG 1 - Motors and Generators 2021.

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.

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 ACCEPTABLE MANUFACTURERS

A. Taco: www.taco-hvac.com.

B. Armstrong Pumps Inc:  www.armstrongpumps.com.

C. Bell & Gossett, a Xylem Inc. brand:  www.bellgossett.com.
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2.2 GENERAL

A. Provide pumps that operate at specified system fluid temperatures without vapor 
binding and cavitation, are non-overloading in parallel or individual operation, and 
operate within 25 percent of midpoint of published maximum efficiency curve.

B. Minimum Quality Standard:  UL 778.

C. Electrical Requirements:

1. Listed and classified by UL or testing agency acceptable to authority having 
jurisdiction as suitable for the purpose specified and indicated.

2. Variable Frequency Drives (VFDs):  Provide in accordance with Section 230934, 
except for integral-VFDs.

3. Enclosures:  Provide unspecified product(s) required to fit motor:

2.3 ELECTRICAL COMMUTATED MOTOR IN-LINE CIRCULATORS

A. Maximum operating pressure: 145 psi.

B. Water Temperature range: 14 - 230 degrees F.

C. Casing: Cast iron cataphoresis coated.

D. Impeller: Engineered polymer.

E. Shaft: Stainless Steel.

F. Bearing: Metal impregnated carbon.

G. Electrical Specifications:

1. Motor: Electrically Commutated

2. Power consumption: 10 - 180 watts, 1/4 Horsepower

3. Rated Current: 0.1 A to 1.5 A a 115 volt, single phase

4. Continuous Duty

5. Built-In start-up circuit.

H. Standards and Protection:

1. Insulation: Class F, 230 V; Class H, 115V

2. Enclosure: Class 2, IP44

3. Integrated Motor Protection (electronically protected).

4. UL 778
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I. Communication Module (Provide pump with communication module):

1. Ethernet communication

2. Modbus RTU communication

3. Analog Control input 0 - 10 V

4. 3 analog inputs/outputs

5. 1 relay output

6. Set pump to operate at fixed speed equal to scheduled flow rate.

2.4 SPLIT COUPLED VERTICAL IN-LINE PUMPS

A. The pumps shall be single stage end suction rear pull out design. The seal shall be 
serviceable without disturbing the piping connections. The capacities and 
characteristics shall be as called for in the plans/schedules.

B. Pump casing shall be constructed of ASTM A48 class 30 cast iron. The pump 
casing/volute shall be rated for 250 psi working pressure for all jobs. The pump flanges 
shall be matched to suit the working pressure of the piping components on the job, with 
either ANSI Class 125 flanges or ANSI class 250 flanges.  The pump casing shall be 
drilled and tapped for gauge ports on both the suction and discharge connections and 
for a drain port at the bottom of the casing. The casing shall have an additional tapping 
on the discharge connection to allow for the installation of a seal flush line.  The pump 
cover shall be drilled and tapped to accommodate a seal flush line which can be 
connected to the corresponding tapping on the discharge connection, or to an external 
source to facilitate cooling and flushing of the seal faces.

C. All casings shall be flanged.  Threaded casings not allowed unless extra unions and 
fittings are provided with that pump to allow servicing.

D. The pump shall have a factory installed vent/flush line to insure removal of trapped air 
from the casing and mechanical seal cooling. The vent/flush line shall run from the seal 
chamber to the pump discharge.

E. The impeller shall be ASTM B584-836/875 bronze and hydraulically balanced. The 
impeller shall be dynamically balanced to ANSI Grade G6.3 and shall be fitted to the 
shaft with a key. The impeller shall be cast by the hydraulically efficient lost foam 
technique to ensure repeatability of high quality.

F. The pump shall be manufactured with AISI 416 Stainless Steel shaft.

G. The pump shall be fitted with a single mechanical seal, with EPT elastomers and 
Carbon/Ceramic faces for pumps serving water systems and with BUNA-N (Nitrile 
Rubber) elastomer seals for pumps serving glycol/water solutions, rated up to 250ºF. 
The seals shall be capable of being flushed externally via a tapping in the pump cover 
adjacent to the seal cavity. The entire pump line shall use no more than three different 
sizes of seals.
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H. The pump shall be coupled via a high tensile aluminum split style coupling. The design 
shall permit easy replacement of the mechanical shaft seal without removal of the 
motor. The motor mount shall be designed to accept several different motor frame 
standards; CZ and HP.

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. Decrease from line size with long radius reducing elbows or reducers.

D. Provide line sized shut-off valve and pump suction fitting on pump suction, and line 
sized combination pump discharge valve on pump discharge.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Pipe and pipe fittings.

B. Pipe hangers and supports.

C. Valves.

D. Steam piping system.

E. Steam condensate piping system.

1.2 REFERENCE STANDARDS

A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300 2021.

B. ASME B31.1 - Power Piping 2022.

C. ASME B31.9 - Building Services Piping 2020.

D. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard 
for Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, 
and Fusing Operators 2023.

E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless 2022.

F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products 2017.

G. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon 
Steel and Alloy Steel for Moderate and High Temperature Service 2023.

H. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers 1992 
(Reapproved 2022).

I. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2022).

J. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation 2018, with Amendment (2019).

K. MSS SP-69 - Pipe Hangers and Supports - Selection and Application; 2003.

1.3 SYSTEM DESCRIPTION

A. Use unions and flanges downstream of valves and at equipment or apparatus 
connections.  Use dielectric unions where joining dissimilar materials.  Do not use 
direct welded or threaded connections.

B. Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated 
otherwise.
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C. Use gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.

1.4 SUBMITTALS

A. Product Data:  Provide data on pipe materials, pipe fittings, valves and 
accessories.  Provide manufacturers catalogue information.  Indicate valve data and 
ratings.

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. Welders Certificate:  Include welders certification of compliance with ASME BPVC-IX.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS

A. Comply with ASME B31.9 and ASME B31.1 code for installation of piping system.

B. Welding Materials and Procedures:  Comply with ASME BPVC-IX and applicable state 
labor regulations.

2.2 LOW PRESSURE STEAM PIPING (15 PSIG MAXIMUM)

A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black.

1. Fittings:  ASME B16.3 malleable iron Class 150, or ASTM A234/A234M wrought 
steel.

2. Joints:  Threaded, or AWS D1.1/D1.1M welded.

2.3 LOW PRESSURE STEAM CONDENSATE PIPING

A. Steel Pipe:  ASTM A53/A53M, Schedule 80, black.

1. Fittings:  ASME B16.3 malleable iron Class 150, or ASTM A234/A234M wrought 
steel.

2. Joints:  Threaded, or AWS D1.1/D1.1M 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 Inch:  Malleable iron, adjustable swivel, split ring.

C. Hangers for Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis.
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D. Hangers for Pipe Sizes 6 Inches and Over:  Adjustable steel yoke, cast iron roll, double 
hanger.

E. Multiple or Trapeze Hangers for Pipe Sizes to 4 inches:  Steel channels with welded 
spacers and hanger rods.

F. Multiple or Trapeze Hangers for Pipe Sizes 6 Inches and Over:  Steel channels with 
welded spacers and hanger rods; cast iron roll and stand.

G. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

H. Wall Support for Pipe Sizes 4 to 5 Inches:  Welded steel bracket and wrought steel 
clamp.

I. Wall Support for Pipe Sizes 6 Inches and Over:  Welded steel bracket and wrought 
steel clamp; adjustable steel yoke and cast iron roll.

J. Vertical Support:  Steel riser clamp.

K. Floor Support for Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, lock nut, 
nipple, floor flange, and concrete pier or steel support.

L. Floor Support for Pipe Sizes 6 Inches and Over:  Adjustable cast iron roll and stand, 
steel screws, and concrete pier or steel support.

M. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous 
threaded.

N. 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, AND COUPLINGS

A. Unions for Pipe 2 Inches and Under:

1. Ferrous Piping:  150 psig galvanized malleable iron, threaded.

B. Flanges for Pipe Over 2 Inches:

1. Ferrous Piping:  150 psig forged steel, slip-on.

2. High Performance Gaskets

a. Provide spiral wound semi-metallic gaskets meeting ASME B16.20 suitable 
for ASME B16.5 and B16.47 flanges, for use on either flat or raised face 
flanges with maximum temperature limits of 480 degrees F.

2.6 GATE VALVES

A. Outside Screw and Yoke (OS&Y) Gate Valves, rising stem, 2-1/2 inches and Larger, 
bolted bonnet:
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1. Class: 300

2. Body:  ASTM A-216 Grade WCB cast steel.

3. Bonnet: ASTM A-216 Grade WCB cast steel.

4. Stem:  ASTM A-182 Grade F6a stainless steel.

5. Gland:  ASTM A-108 Grade 1015/1025 steel.

6. Packing:  Flexible graphite.

7. Seat Ring:  ASTM A-108 Grade 1015/1025 steel with Stellite.

8. Handwheel:  ASTM A-476 Grade 32510 malleable iron.

9. Ends:  Flanged.

B. Up To and Including 2 inches: Rising stem, inside screw, solid wedge disc:

1. Class: 300

2. Body:  ASTM B-61 bronze.

3. Bonnet:  ASTM B-61 bronze.

4. Stem:  Rising, ASTM B-62 cast bronze.

5. Packing Nut: ASTM B-283 forged brass.

6. Packing Gland:  ASTM B-16 brass rod.

7. Packing: Flexible graphite and alum.

8. Disc:  ASTM B-584 copper-nickel allow.

9. Ends:  Threaded.

C. Acceptable Manufacturers:

1. Nibco

2. Stockham

3. Milwaukee

2.7 HIGH-PERFORMANCE BUTTERFLY VALVES (LOW PRESSURE STEAM SERVICE)

A. 2-1/2 inch and larger: Carbon steel, lug body, offset disc, blow-out proof stem and 
seat.:

1. Class: ANSI 150.

2. Body:  ASTM A-216 grade WCB carbon steel, or ASTM A-516 Grade 70.
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3. Disc: ASTM A-351 Grade CF8M Type 316 stainless steel; or ASTM A-182 Type 
316 stainless steel.

4. Shaft: ASTM A-564 Type 630 (17-4PH) stainless steel.

5. Seat Retainer: ASTM A516 Grade 70 carbon steel.

6. Seat Ring: PTFE; or reinforced TFE.

7. Back-up Ring: ASTM B-265 Grade 3 titanium; or AMS 5596 iconel.

8. Locator Bearing: ASTM A-743 Grade CG8M Type 317 stainless steel.

9. Thrust Bearing: Type 317 stainless steel with PTFE woven fabric.

10. Packing: PTFE.

11. Packing Gland: ASTM A-743 Grade CF8M Type 316 stainless steel.

12. Disc Pins: ASTM A-276 Type stainless steel.

13. Operator: Duct iron lever or steel trimmed gear drive (depending upon size).

14. Shut-Off Class: ANSI B16.104 Class V minimum.

B. Acceptable Manufacturers:

1. Crane

2. K-Lok Butterfly Valve by Keystone Valve Co., Houston, TX 77040

2.8 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
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c. Milwaukee

B. Swing Check: 2-1/2 inches and larger:

1. Class: 125

2. Body:  ASTM A-126 Class B cast iron.

3. Disc: ASTM B-62 bronze.

4. Hinge : ASTM B-584 bronze.

5. Hinge Pin: ASTM B-16 brass.

6. Cap: ASTM A-126 Class B cast iron.

7. Ends: Flanged.

8. Acceptable Manufacturers:

a. Stockham

b. Nibco

c. Milwaukee

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:
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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 indicated.

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.

H. Provide clearance for installation of insulation and access to valves and fittings.

I. Slope steam piping one inch in 40 feet in direction of flow.  Use eccentric reducers to 
maintain bottom of pipe level.

J. Slope steam condensate piping one inch in 40 feet.  Provide drip trap assembly at low 
points and before control valves.  Run condensate lines from trap to nearest 
condensate receiver.

3.3 VALVE ENDS SELECTION

A. Select valves with the following ends or types of pipe/tube connections:

1. Steel Pipe Sizes, 2-inch and Smaller: threaded end.

2. Steel Pipe Sizes 2-1/2 inch and Larger: flanged end.

3.4 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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Steam and Condensate Heating Piping                                             232213 -8 of 8 

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.

3.5 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.

3.6 SCHEDULES

A. Pipe Hanger Spacing:

1. Steel Pipe: 12 feet maximum horizontal spacing, 15 feet maximum vertical 
spacing.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Steam traps.

B. Steam air vents.

C. Vacuum breakers.

D. Condensate pumps.

1.2 REFERENCE STANDARDS

A. ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch 
Standard 2020.

B. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules 
for Construction of Pressure Vessels 2023.

C. ASME B31.9 - Building Services Piping 2020.

D. ASTM A105/A105M - Standard Specification for Carbon Steel Forgings for Piping 
Applications 2021.

E. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and 
Pipe Fittings 2004 (Reapproved 2019).

F. ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable for 
Fusion Welding, for High-Temperature Service 2021.

G. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes 
2017.

H. ASTM A351/A351M - Standard Specification for Castings, Austenitic, for Pressure-
Containing Parts 2018, with Editorial Revision (2019).

I. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining 
Castings for Use at Elevated Temperatures 1999 (Reapproved 2022).

J. ASTM A536 - Standard Specification for Ductile Iron Castings 1984, with Editorial 
Revision (2019).

K. ASTM A743/A743M - Standard Specification for Castings, Iron-Chromium, Iron-
Chromium-Nickel, Corrosion Resistant, for General Application 2021.

L. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

1.3 SUBMITTALS

A. Product Data:

1. Provide for manufactured products and assemblies required for this project.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Steam and Condensate Heating Specialties                                             232214 -2 of 6 

2. Include product description, model, dimensions, component sizes, rough-in 
requirements, service sizes, and finishes.

3. Submit schedule indicating manufacturer, model number, size, location, rated 
capacity, load served, and features for each specialty.

4. Include electrical characteristics and connection requirements.

B. Manufacturer's Installation Instructions:  Indicate application, selection, and hookup 
configuration.  Include pipe and accessory elevations.

C. Operation and Maintenance Data:  Include installation instructions, servicing 
requirements, and recommended spare parts lists.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the types of 
products specified in this section, with minimum three years of documented experience.

B. Products Requiring Electrical Connection:  Listed and classified by UL as suitable for 
the purpose indicated.

PART 2  PRODUCTS

2.1 STEAM TRAPS

A. Steam Trap Applications:

1. Use Float and Thermostatic Traps for:

a. Steam Heat Exchangers/Converters.

b. Main headers.

B. Steam Trap Performance:

1. Select to handle minimum of two times maximum condensate load of apparatus 
served.

2. Pressure Differentials:

a. Low Pressure Systems (5 psi and less):  1/2 psi.

C. Float and Thermostatic Traps:  ASTM A126 cast iron body and bolted cover, stainless 
steel bellows type air vent, stainless steel float, stainless steel lever and valve 
assembly.

1. Rating:  15 psi WSP.

2. Features:  Access to internal parts without disturbing piping, bottom drain plug.
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2.2 STEAM AIR VENTS

A. 125 psi WSP:  Balanced pressure type; cast brass body and cover; access to internal 
parts without disturbing piping; stainless steel bellows, stainless steel valve and seat.

2.3 VACUUM BREAKERS

A. Manufacturers:

1. Spirax-Sarco; www.spiraxsarco.com

2. ITT Hoffman Specialty; www.hoffmanspecialty.com

3. Colton Industries; www.coltonind.com

B. Construction:

1. Body: CU ZN 39 PB2 Brass.

2. Valve: Z 100 CD 17 Stainless steel.

3. Valve Seat: Z15 CN 16 02 Stainless steel.

4. Gasket: AISI 304 Stainless steel.

5. Cap: CU ZN 39 PB2 Brass.

C. Ratings: 125 psi working pressure.

2.4 CONDENSATE PUMPS

A. Each unit shall consist of (1) steel receiver minimum 3/16", (2) water pumps, (1) 
mechanical alternator, electrical controls and accessories.

B. The condensate receiver shall be minimum 3/16" thick steel. The receiver shall be 
equipped with: (1) inlet strainer, (1) externally adjustable 2-pole mechanical alternator, 
top and bottom shut-off water level gauge with automatic shut-off if glass is broken, dial 
thermometer, (2) pressure gauges for pump discharge, (2) bronze isolation valves 
between pump and receiver plus a valve in each bleed line installed for maintenance, 
and (2) lifting eyes. The receiver size shall be as shown on the drawings.

C. The cast iron basket inlet strainer with vertical self-cleaning bronze screen shall be 
provided for the receiver inlet.

D. The centrifugal water pumps shall be flange mounted on the receiver. The pumps shall 
be close coupled vertical design, and shall have a cast bronze impeller that is bronze 
fitted to the cast iron pump housing with a renewable bronze wearing ring. The 
mechanical seal shall be rated for 250°F service. The entire pump assembly shall be 
permanently aligned and dynamically balanced to deliver its full rated capacity. The 
pump shall be driven by an industry standard motor available "off the shelf." The motor 
shall have a NEMA standard shaft. The horsepower and electrical characteristics shall 
be as shown on the drawings.
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E. The pump manufacturer shall furnish, mount on the pump unit, and wire a U.L. labeled 
NEMA control cabinet with hinged door, containing:

1. Combination magnetic starters (each having 3 overload relays) with circuit 
breakers and cover interlock for lock-out tag-out capability

2. “Automatic-Off” selector switches

3. Pilot run lights

4. Momentary contact “Test” push buttons

5. Removable control mounting plate

6. Numbered terminal strip

F. Each pump control circuit shall be completely independent of the other. The NEMA 
mechanical alternator shall (1) change the operating sequence automatically after each 
cycle, (2) provide simultaneous operation under peak load conditions, and (3) operate 
the second pump automatically, should the active pump or its control fail.

G. The unit shall have a float switch assembly NEMA to turn on a high water alarm 
mounted in control panel with bell, light and silencing relay with dry contacts to access 
the building management system alarm.

H. The entire pump package will be U.L. labeled when a control panel is furnished.

I. A control circuit transformer for each circuit shall be provided.

J. All factory installed wiring shall be numbered for easy identification and the numbers 
shall coincide with those shown on the wiring diagrams.

K. The unit shall have a single point power connection.

L. The manufacturer shall furnish a certified pump performance test. The pump 
manufacturer shall furnish complete elementary and connection wiring diagrams, piping 
diagrams, and installation and operation instructions.

2.5 SAFETY RELIEF VALVES

A. Valve:  Bronze body, stainless steel valve spring, stem, and trim, direct pressure 
actuated, capacities ASME certified and labelled.

B. Accessories:  Drip pan elbow.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install steam and steam condensate piping and specialties in accordance with ASME 
B31.9.

B. Install specialties in accordance with manufacturer's instructions.
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C. Steam Traps:

1. Provide minimum 3/4 inch size on steam mains and branches.

2. Install with union or flanged connections at both ends.

3. Provide gate valve and strainer at inlet, and gate valve and check valve at 
discharge.

4. Provide minimum 10 inch long, line size dirt pocket between apparatus and trap.

D. Install vacuum breakers in vertical position, in the highest point in the system where 
vacuum breaker will not be subject to condenate flooding.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Piping.

B. Refrigerant.

C. Moisture and liquid indicators.

D. Valves.

E. Filter-driers.

F. Solenoid valves.

G. Expansion valves.

H. Flexible connections.

1.2 REFERENCE STANDARDS

A. AHRI 710 - Performance Rating of Liquid-Line Driers 2009.

B. AHRI 730 (I-P) - Flow Capacity Rating of Suction Line Filters and Suction Line Filter 
Driers 2013 (Reapproved 2014).

C. AHRI 750 - Thermostatic Refrigerant Expansion Valves 2007.

D. ASHRAE Std 15 - Safety Standard for Refrigeration Systems 2019, with All 
Amendments and Errata.

E. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants 2019.

F. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.

G. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes 2018.

H. ASME B31.5 - Refrigeration Piping and Heat Transfer Components 2022.

I. ASME B31.9 - Building Services Piping 2020.

J. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products 2017.

K. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.

L. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.

M. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning 
and Refrigeration Field Service 2020.

N. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding 2019.
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O. ICC (IMC)-2018 - International Mechanical Code 2018.

P. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation 2018, with Amendment (2019).

Q. UL 207 - Standard for Refrigerant-Containing Components and Accessories, 
Nonelectrical Current Edition, Including All Revisions.

1.3 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified ensure system components 
are compatible and joined to ensure the integrity of the system is not 
jeopardized.  Provide necessary joining fittings.  Ensure flanges, union, and couplings 
for servicing are consistently provided.

B. Provide pipe hangers and supports in accordance with ASME B31.5 unless indicated 
otherwise.

C. Valves:

1. Use service valves on suction and discharge of compressors.

D. Filter-Driers:

1. Use a filter-drier immediately ahead of liquid-line controls, such as thermostatic 
expansion valves, solenoid valves, and moisture indicators.

2. Use a filter-drier on suction line just ahead of compressor.

1.4 SUBMITTALS

A. Product Data:  Provide general assembly of specialties, including manufacturers 
catalogue information.  Provide manufacturers catalog data including load capacity.

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.

E. Shop Drawings:  Indicate schematic layout of system, including equipment, critical 
dimensions, and sizes.

F. Design Data:  Submit design data indicating pipe sizing.  Indicate load carrying capacity 
of trapeze, multiple pipe, and riser support hangers.

G. Test Reports:  Indicate results of leak test, acid test.
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H. Manufacturer's Installation Instructions:  Indicate support, connection requirements, 
and isolation for servicing.

I. Installer's qualification statement.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the type of work specified 
in this section, with minimum 3 years of documented experience.

B. The manufacturer of the refrigeration equipment connected to the refrigerant piping and 
accessories shall review and provide final sizing of piping and accessories.

PART 2  PRODUCTS

2.1 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 1/2 to 1-1/2 Inch:  Malleable iron adjustable swivel, split 
ring.

3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.

4. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger 
rods.

5. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.

6. Vertical Support:  Steel riser clamp.

7. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 
concrete pier or steel support.

8. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.

9. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous 
threaded.
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10. 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.

11. 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.

2.2 REFRIGERANT

A. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero 
and global warming potential (GWP) of less than 50.

B. Refrigerant:  R-410A as defined in ASHRAE Std 34.

2.3 MOISTURE AND LIQUID INDICATORS

A. Indicators:  Single port type, UL listed, with copper or brass body, flared or solder ends, 
sight glass, color coded paper moisture indicator with removable element cartridge and 
plastic cap; for maximum temperature of 200 degrees F and maximum working 
pressure of 500 psi.

2.4 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, solder or flared ends, with positive backseating; for maximum 
working pressure of 500 psi and maximum temperature of 275 degrees F.

B. Service Valves:

1. Forged brass body with copper stubs, brass caps, removable valve core, integral 
ball check valve, flared or solder ends, for maximum pressure of 500 psi.
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2.5 FILTER-DRIERS

A. Performance:

1. Pressure Drop:  2 psi, maximum, when operating at full connected evaporator 
capacity.

2. Design Working Pressure:  350 psi, minimum.

B. Cores:  Molded or loose-fill molecular sieve desiccant compatible with refrigerant, 
activated alumina, and filtration to 40 microns, with secondary filtration to 20 microns; 
of construction that will not pass into refrigerant lines.

C. Construction:  UL listed.

1. Connections:  As specified for applicable pipe type.

2.6 SOLENOID VALVES

A. Valve:  AHRI 760 I-P, pilot operated, copper, or brass body and internal parts, synthetic 
seat, stainless steel stem and plunger assembly (permitting manual operation in case 
of coil failure), with flared, solder, or threaded ends; for maximum working pressure of 
500 psi.

B. Coil Assembly:  UL 429  UL listed, replaceable with molded electromagnetic coil, 
moisture and fungus proof, with surge protector and color coded lead wires, integral 
junction box.

2.7 EXPANSION VALVES

A. Angle or Straight Through Type:  AHRI 750; design suitable for refrigerant, brass body, 
internal or external equalizer, bleed hole, adjustable superheat setting, replaceable inlet 
strainer, with non-replaceable capillary tube and remote sensing bulb and remote bulb 
well.

B. Selection:  Evaluate refrigerant pressure drop through system to determine available 
pressure drop across valve.  Select valve for maximum load at design operating 
pressure and minimum 10 degrees F superheat.  Select to avoid being undersized at 
full load and excessively oversized at part load.

2.8 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 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.
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C. Prepare piping connections to equipment with flanges or unions.

3.2 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. 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.

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. Arrange piping to return oil to compressor.  Provide traps and loops in piping, and 
provide double risers as required.  Slope horizontal piping 0.40 percent in direction of 
flow.

I. Provide clearance for installation of insulation and access to valves and fittings.
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J. Provide access to concealed valves and fittings.  

K. Flood piping system with nitrogen when brazing.

L. Insulate piping; refer to Section and Section 230716.

M. Follow ASHRAE Std 15 procedures for charging and purging of systems and for 
disposal of refrigerant.

N. Locate expansion valve sensing bulb immediately downstream of evaporator on suction 
line.

O. Provide external equalizer piping on expansion valves with refrigerant distributor 
connected to evaporator.

P. Install flexible connectors at right angles to axial movement of compressor, parallel to 
crankshaft.

Q. Fully charge completed system with refrigerant after testing.

3.3 FIELD QUALITY CONTROL

A. Test refrigeration system in accordance with ASME B31.5.

B. Pressure test system with dry nitrogen to 200 psi.  Perform final tests at 27 inches 
vacuum and 200 psi using halide torch.  Test to no leakage.

3.4 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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Materials.

1. System cleaner.

2. Closed system treatment (water).

3. Steam system treatment.

B. By-pass (pot) feeder.

1.2 SUBMITTALS

A. Product Data:  Provide chemical treatment materials, chemicals, and equipment 
including electrical characteristics and connection requirements.

B. Shop Drawings:  Indicate system schematic, equipment locations, and controls 
schematics, electrical characteristics and connection requirements.

C. Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, 
piping configuration, and connection requirements.

D. 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.
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PART 2  PRODUCTS

2.1 SYSTEM CLEANER FOR NEWLY INSTALLED PIPING SYSTEMS

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.

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

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.
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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.

2.3 SYSTEM CLEANER

A. Steam System Treatment:

1. Sequestering agent to reduce hardness and prevent feedline congestion; 
phosphate.

2. Base to provide alkalinity; hydroxide.

3. Oxygen scavenger; sodium sulphite or hydrazine.

4. Carbon dioxide neutralizer; volatile amines such as morpholine or 
cyclohexylamine.

5. Filming amines; octadecylamine.

2.4 BYPASS FEEDER

A. Provide bypass feeders with a capacity of 7-1/2 gallons. The feeder shell shall be 
constructed of 11 gauge steel minimum for 2-gallon units and 10 gauge steel minimum 
for 5 gallon and larger units. Tank heads shall be a minimum of 11 gauge steel for 2 
gallon units and a minimum 9 gauge steel for 5 gallon units. The bypass feeder shall be 
rated at 300 psi and to 200 deg. F.

B. Construction:
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1. The tank shall have a wide mouth 3-1/2” opening so that chemical addition can be 
performed without the need of a funnel. The bypass feeder shall have a 
continuous threaded closure requiring 2-1/2 turns to close and seal.

2. The cap shall be constructed of cast iron with an epoxy-coated underside to 
prevent corrosion and shall use a square ring gasket seal. The ring gasket shall 
not be glued or restrained from movement.

3. Furnish and install as shown on plans, built in accordance with ASME (U or UM 
stamp) Boiler and Pressure vessel code,  design pressure shall be 150 psi, 
carbon steel, single O-ring seal closure design assures quick, positive cover seal, 
Buna-N O-ring, positive bag media seal prior to sealing vessel, stainless steel 
perforated basket.

C. Options:

1. Legs: The bypass feeder shall be provided with legs to elevate the feeder off the 
floor. The legs shall have holes to allow mounting by anchor bolts.

2. Filters:

a. Bag Filter - The bypass feeder shall be provided with a 20 micron filter bag 
fully supported by a stainless steel filter basket for simultaneous side stream 
filtering.

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 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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3.5 CLOSED SYSTEM TREATMENT

A. Provide one bypass feeder the new High School heating water system loop.  Install 
isolating and drain valves and necessary piping.  Install around balancing valve 
downstream of circulating pumps unless indicated otherwise.

B. Introduce closed system treatment through bypass feeder when required or indicated 
by test.

3.6 STEAM SYSTEM TREATMENT

A. Provide bypass feeder on feed water line to each boiler.

B. Activate solution pumps when feed water pumps are running.

C. Provide conductivity controller to sample boiler water and operate solenoid blowdown 
valve.  Provide timer activated sampling with solenoid valve, balancing valve, and 
conductivity probe.  Pipe to blowdown tank.

D. Provide 3/4 inch water coupon rack on each feed water pump with space for 4 test 
specimens.

E. Provide liquid level switch in each solution tank to deactivate solution pump and 
agitator and sound local alarm bell.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Metal ductwork.

B. Flexible ductwork.

C. Plenums.

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 B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and 
Plate; 1995.

E. ASTM B 209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and 
Plate (Metric); 1995.

F. NFPA 90A - Installation of Air Conditioning and Ventilating Systems; 1993.

G. NFPA 90B - Installation of Warm Air Heating and Air Conditioning Systems; 1993.

H. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012.

I. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible;2005.

J. 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.
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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. 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. Reinforcement Shapes and Plates:  Unless otherwise indicated, provide galvanized 
steel reinforcing where installed on galvanized sheet metal ducts.

C. 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, 
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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.

D. Aluminum Ducts:  ASTM B 209; aluminum sheet, alloy 3003-H14.  Aluminum 
Connectors and Bar Stock: Alloy 6061- T6 or of equivalent strength.

E. 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.

F. 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.
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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%

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.
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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.

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 
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ductwork connection system. Formed-on connector systems and slip and drive joints 
(SMACNA Type T-1 through T-14, excluding T-12) 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.
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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

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.

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 flexible ducts to metal ducts with adhesive.

H. During construction provide temporary closures of metal or taped polyethylene on open 
ductwork to prevent construction dust from entering ductwork system.
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I. At exterior wall louvers, seal duct to louver frame and install blank-out panels.

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.

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, between bottom of Rooftop 
units supported on dunnage and top of roof surface): 1" thick Double-wall 
galvanized steel with field applied weather proofing jacket.

4. General Exhaust:  Galvanized Steel.

5. Air Transfer Ductwork: Galvanized Steel.

6. Outside Air Intake:  Welded aluminum.

B. Ductwork Pressure Class:

1. Supply Ductwork: 3 inches

2. Return/Relief Ductwork: 2 inches

3. Transfer Air Ductwork: 1 inch

4. Outside air Ductwork: 2 inches

5. Exhaust air Ductwork: 2 inches

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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Air turning devices.

B. Duct access doors.

C. Duct test holes.

D. Flexible duct connectors.

E. Thermally broken low leakage motorized dampers.

F. Volume control dampers.

1.2 REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 
2021.

B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.

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.

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.

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 double 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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

AIR DUCT ACCESSORIES                                             233300 -2 of 4 

B. Multi-blade device with blades aligned in short dimension; steel construction; with 
individually adjustable blades, mounting straps.

2.2 BACKDRAFT DAMPERS - METAL

A. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  Extruded aluminum, 
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 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.

2.4 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.

2.5 FLEXIBLE DUCT CONNECTORS

A. Fabricate in accordance with SMACNA (DCS) and as indicated.

B. Flexible Duct Connections:  Fabric crimped into metal edging strip.

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 
90A, minimum density 30 oz/sq yd.

a. Net Fabric Width:  Approximately 2 inches wide.

2. Metal:  3 inches wide, 24 gauge, 0.0239 inch thick galvanized steel.
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2.6 LOW LEAK THERMALLY-BROKEN MOTORIZED DAMPERS

A. General: Provide thermally-broken motorized dampers with insulated blades for all 
outside air intake dampers as well as exhaust dampers and return air dampers,. Basis 
of design: Tamco Series 9000.

B. Construction:

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.

2.7 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 gauge, 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 gauge, 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.
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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).  See 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.

D. Provide duct test holes where indicated and required for testing and balancing 
purposes.

E. At rooftop air handling units, air handling units, fans and motorized equipment 
associated with ducts that DON'T include internal fan vibration isolation devices, 
provide flexible duct connections immediately adjacent to the equipment.

F. At equipment supported by vibration isolators, provide flexible duct connections 
immediately adjacent to the equipment.

G. 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.

H. 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.

I. 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
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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 2017.

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 
2022.

E. AMCA 303 - Application of Sound Power Level Ratings for Fans 1979 (Reaffirmed 
2012).

F. ANSI S1.13 - American National Standard Measurement of Sound Pressure Levels in 
Air 2020.

G. ASHRAE Std 68 - Laboratory Method of Testing to Determine the Sound Power in a 
Duct 1997.

H. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications Most Recent Edition 
Cited by Referring Code or Reference Standard.

I. ASTM E477 - Standard Test Method for Laboratory Measurements of Acoustical and 
Airflow Performance of Duct Liner Materials and Prefabricated Silencers 2020.

J. ASTM E596 - Standard Test Method for Laboratory Measurement of Noise Reduction 
of Sound-Isolating Enclosures 2022.

1.3 SUBMITTALS

A. Product Data:  Provide catalog information indicating, materials, dimensional data, 
pressure losses, and acoustical performance.

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.
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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.

PART 2  PRODUCTS

2.1 RECTANGULAR 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: 

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:
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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.

7. Outer casing shall be ASTM A 653/A 653M, G90 galvanized sheet steel, gauge as 
listed below

a. Rectangular Silencers, including STC-rated models:       16 gauge

b. Rectangular Elbow Silencers:                                               16 gauge

c. Circular Silencers:

1) For units up to 20 inches in diameter:               20 gauge

8. Rectangular elbow silencers:

a. Acoustical splitter/baffles shall be internally radiused and aerodynamically 
designed for efficient turning of the air.

9. 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:

a. Rectangular Silencers:                                                           22 gauge

b. Rectangular Elbow Silencers:                                              22 gauge

c. Circular Silencers:                                                                  22 gauge

10. Principal Sound-Absorbing Mechanism:

a. Absorptive (Dissipative) and Film Lined Silencers:

1) Standard Acoustic media:

(a) 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.

(b) Media shall be packed with a minimum of 15% compression during 
silencer assembly.

(c) 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.

(d) Media shall not cause or accelerate corrosion of aluminum or steel.
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11. Duct connection method: flanged.

12. HTL Casings:

a. All 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.

B. Support duct silencers independent of ducts.  Refer to Section 233100 and Section 
233300.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Airfoil Utility/Vent Set - Steel Wheel

B. Square inline centrifugal fans.

C. Bearings and drives.

1.2 REFERENCE STANDARDS

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings 2015 (Reaffirmed 
2020).

B. ABMA STD 11 - Load Ratings and Fatigue Life for Roller Bearings 2014 (Reaffirmed 
2020).

C. AMCA 99 - Standards Handbook 2016.

D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic 
Performance Rating 2016.

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 
2022.

G. NEMA MG 1 - Motors and Generators 2021.

H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.

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 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 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.
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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.

PART 2  PRODUCTS

2.1 AIRFOIL UTILITY/VENT SET - STEEL WHEEL

A. Fan shall be a single width, single inlet, backward inclined airfoil, belt driven centrifugal 
vent set.

B. Construction: The fan shall be of bolted and welded construction utilizing corrosion 
resistant fasteners. The scroll wrapper shall be a minimum 14 gauge steel and the 
scroll side panels shall be a minimum 12 gauge steel. The entire fan housing shall have 
continuously welded seams for leak proof operation. A performance cut-off shall be 
furnished to prevent the recirculation of air in the fan housing. The fan housing shall be 
field rotatable to any one of eight discharge positions and shall have a minimum 1-1/2 
inch outlet discharge flange. Bearing support shall be minimum 10 gauge welded steel. 
Side access inspection ports shall be provided with quick release latches for access to 
the motor compartment without removing the weather cover. Lifting lugs shall be 
provided for ease of installation. Unit shall bear an engraved aluminum nameplate. 
Nameplate shall indicate design CFM, static pressure, and maximum fan RPM. Unit 
shall be shipped in ISTA certified transit tested packaging.

C. Coating: Steel fan components shall be with an electro statically applied, baked 
polyester powder coating. Each component shall be subject to a five stage 
environmentally friendly wash system, followed by a minimum 2 mil thick baked powder 
finish. Paint must exceed 1,000 hour salt spray under ASTM B117 test method.

D. Wheel: Wheel shall be steel centrifugal airfoil blade type. Blades shall be continuously 
welded to the back plate and deep spun inlet shroud. Wheel hub shall be keyed and 
securely attached to the fan shaft. Wheel inlet shall overlap an aerodynamic aluminum 
inlet cone to provide maximum performance and efficiency. Wheel shall be balanced in 
accordance with AMCA Standard 204-05, Balance Quality and Vibration Levels for 
Fans.
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E. Motor: Motor shall be Nema design B with class B insulation rated for continuous duty 
and furnished at the  specified voltage, phase and enclosure, premium efficiency, 
inverter duty rated.

F. Bearings: Bearings shall be designed and tested specifically for use in air handling 
applications. Construction shall be heavy duty regreasable ball or roller type in a cast 
iron pillow block housing selected for a minimum L50 life in excess of 200,000 hours at 
maximum cataloged operating speed.

G. Blower shaft: Blower shaft shall be AISI C-1045 hot rolled and accurately turned, 
ground and polished. Shafting shall be sized for a critical speed of at least 125% of 
maximum RPM.

H. Belts and Drives: Belts shall be oil and heat resistant, static conducting. Drives shall be 
precision machined cast iron type, keyed and securely attached to the wheel and motor 
shafts. Drives shall be sized for 150% of the installed motor horsepower. The variable 
pitch motor drive must be factory set to the specified fan RPM.

2.2 DIRECT DRIVE BACKWARD INCLINED SQUARE INLINE CENTRIFUGAL FANS

A. General Description:

1. Base fan performance at standard conditions (density 0.075 Lb/ft3)

2. Normal operating temperature up to 130 Fahrenheit (54.4 Celsius)

3. Applications include: intake, exhaust, return, or make-up air systems

4. Each fan shall bear a permanently affixed manufacture's engraved metal 
nameplate containing the model number and individual serial number

B. Wheel:

1. Non-overloading, backward inclined centrifugal wheel

2. Constructed of aluminum

3. Statically and dynamically balanced in accordance to AMCA Standard 204-05

4. The wheel cone and fan inlet shall be matched and shall have precise running 
tolerances for maximum performance and operating efficiency

5. Single thickness blades shall be securely riveted or welded to a heavy gauge 
back plate and wheel cone.

C. Motors:

1. 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.

D. Housing/Cabinet Construction

1. Construction material: Aluminum
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2. Square design constructed of heavy gauge galvanized steel and shall include 
square duct mounting collars

3. Housing and bearing supports shall be constructed of heavy gauge bolted and 
welded steel construction to prevent vibration and to rigidly support the shaft and 
bearing assembly.

E. Housing Supports and Drive Frame:

1. Housing supports shall be constructed of structural steel with formed flanges

2. Drive frame shall be welded steel which supports the motor

F. Disconnect Switches:

1. NEMA rated: 1

2. Positive electrical shut-off

3. Wired from fan motor to junction box

G. Duct Collars:

1. Square design to provide a large discharge area

2. Inlet and discharge collars shall be provided

H. Access Panel:

1. Two sided access panels, permit easy access to all internal components

2. Located perpendicular to the motor mounting panel

I. Options/Accessories:

1. Insulated Housing

a.  Thickness: 1 inch

b. For noise reduction and condensation control

c. Constructed of fiberglass liner

2. Isolation:

a. Type: Restrained Spring Mount

b. Sized to match the weight of each fan

3. Motor Cover:

a. Constructed of galvanized steel

b. Covers motor and drives for safety
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4. Pressure Probe:

a. ¼ inch diameter tube in fan venturi that allows hook up to manometer

5. Wiring Pigtail:

a. Direct hook-up to the power supply

PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install flexible connections between fan inlet and discharge ductwork; see Section 
233300.  Ensure metal bands of connectors are parallel with minimum one inch flex 
between ductwork and fan while running.

C. Provide fixed sheaves required for final air balance.

D. Provide safety screen where inlet or outlet is exposed.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Roof mounted downblast exhausters.

1.2 REFERENCE STANDARDS

A. AMCA 99 - Standards Handbook 2016.

B. AMCA 204 - Balance Quality and Vibration Levels for Fans 2020.

C. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic 
Performance Rating 2016.

D. AMCA 300 - Reverberant Room Method for Sound Testing of Fans 2014.

E. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data 
2022.

F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

G. 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 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.

D. Coordination Drawings: Plans 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: Roof framing and support members relative to duct penetrations.

E. Maintenance Materials:  Furnish the following for Nanuet Union Free School District's 
use in maintenance of project.

1. Extra Fan Belts:  One set for each individual belt driven fan.

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.
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1.5 FIELD CONDITIONS

A. Permanent ventilators 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.

B. Provide one set of variable and adjustable pitch sheaves for each  belt-driven 
centrifugal fan selected for midpoint operation at specified performance. Furnish one 
set of fixed sheaves and matched belts for each belt-driven centrifugal fan, selected 
following completion of balancing to deliver specified unit airflow. Turn fixed sheaves 
and matched belts over to balancer upon completion of balancing of variable and 
adjustable pitched sheaves.

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.

E. UL Compliance:  UL 705, listed, labeled, designed, manufactured, and tested.

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 ROOF MOUNTED DOWNBLAST EXHAUSTERS

A. Acceptable Manufacturers:

1. Loren Cook.

2. Twin City.

3. Greenheck.

B. Fan Unit:  Direct drive, with spun aluminum housing and aluminum rub ring; resilient 
mounted motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; square base 
to suit roof curb with continuous curb gaskets.

C. Roof Curb:  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.

D. Disconnect Switch:  Factory wired, non-fusible, in housing for thermal overload 
protected motor.
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E. Backdraft Damper:  Motor actuated, aluminum multiple blade construction, felt edged 
with offset hinge pin, nylon bearings, blades linked.

F. Sheaves (for belt drive fans only):  Cast iron or steel, dynamically balanced, bored to fit 
shafts and keyed; variable and adjustable pitch motor sheave selected so required rpm 
is obtained with sheaves set at mid-position; fan shaft with self-aligning pre-lubricated 
ball bearings.

G. Motor (for three phase fans only):  Heavy duty type with permanently lubricated sealed 
ball bearings and furnished at the scheduled voltage and phase.

1. Provide premium efficiency motor, suitable for inverter duty.

H. Belts (for three phase fans only):

1. Belts shall be oil and heat resistant, static conducting. Drives shall be precision 
machined cast iron type, keyed and securely attached to the wheel and motor 
shafts. Drives shall be sized for 150 percent of the installed motor horsepower. 
The variable pitch motor drive must be factory set to the specified fan RPM.

I. Motor (FOR single phase DIRECT DRIVE FANS): Motor shall be an electronically 
commutated motor rated for continuous duty and furnished either with leads for 
connection to 0-10 VDC external controller.

1. Provide with Air Balance Kit:

a. Provides a point to set the speed range over which the motor will operate

b. Shall contains an integral 24V 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

J. Roof curbs: 16 or 18 inch high self-flashing of galvanized steel with continuously 
welded seams, built-in cant strips, insulation and curb bottom, and factory installed 
nailer strip.

K. Curb Adapters (where called out on drawings and/or schedules):

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 
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c. Construction:

1)

2) 18 gauge galvanized steel

3) 1-1/2", 3 LB. density fiberglass insulation

4) Unitized construction

5) Continuous welded corner seams

6) 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. Secure roof exhausters with cadmium plated steel lag screws to roof curb.

C. Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Diffusers.

B. Registers/grilles.

C. Louvers.

1.2 REFERENCE STANDARDS

A. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating 2012, with Editorial 
Revision (2015).

B. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Air Inlets 2006 
(Reaffirmed 2021).

C. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.

D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.

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.

B. Test and rate louver performance in accordance with AMCA 500-L.

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  RETURN REGISTERS

A. Approved Manufacturers:

1. Price 530 (basis of design)

2. Titus

3. Nailor
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B. Furnish and install steel 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 / short) 
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.

2.2 TRANSFER REGISTERS

A. Approved Manufacturers:

1. Price 530 (basis of design)

2. Titus

3. Nailor

B. Furnish and install steel transfer 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 / short) 
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.

2.3  EXHAUST REGISTERS

A. Approved Manufacturers:

1. Price 530 (basis of design)

2. Titus

3. Nailor

B. Furnish and install steel exhaust 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 / short) 
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.

2.4 LOUVERED FACE DIRECTIONAL DIFFUSERS

A. Approved Manufacturers:

1. Price SMD/AMD (basis of design)

2. Titus
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3. Nailor

B. Steel or aluminum directional louvered face diffusers of the sizes and mounting types 
shown on the plans and schedule. Diffusers shall consist of an outer frame assembly, 
which facilitates mounting in the application shown. A collar that allows connection to 
the round duct size indicated shall be an integral part of the frame assembly. An inner 
core assembly consisting of fixed louvers capable of producing the air flow discharge 
pattern indicated on the plans shall be fully removable from the installed diffuser frame 
for access to any dampers or other ductwork components located in or near the diffuser 
neck. The inner core assemblies shall be identically constructed so that directional core 
assemblies providing different air flow discharge patterns may be interchanged 
between frames, provided the frame duct connections are of the same size. Finish shall 
be 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.

2.5 SPIRAL DUCT GRILLE, EXTRUDED ALUMINUM

A. Approved Manufacturers:

1. Price SDGE (basis of design)

2. Titus

3. Nailor

B. Furnish and install supply registers of sizes and mounting types indicated on the plans 
and outlet schedule. Register shall be double deflection type with two sets of fully 
adjustable deflection blades spaced 3/4 in. on center. The front blades shall run parallel 
to the short dimension of the register, as indicated in the outlet schedule. The air-scoop 
shall be adjusted via the operator on the side frame. The register shall be finished in 
clear anodized for field painting.

2.6 LOUVERS

A. Fabrication:

1. Model: Ruskin Model ELF6375DXH.

2. Performance Ratings: AMCA licensed.

3. Frame:

a. Material: Extruded aluminum, Alloy 6063-T5.

b. Wall Thickness: 0.125 inch, nominal.

c. Depth: 6 inches (102 mm).

d. Downspouts and caulking surfaces.

4. Blades:
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a. Style: Drainable.

b. Material: Extruded aluminum, Alloy 6063-T5.

c. Wall Thickness: 0.125 inch, nominal.

d. Angle: 37.5 degrees.

e. Centers: 5-3/32 inches (129 mm), nominal.

5. Bird Screen:

a. Material: Aluminum, 3/4 inch x 0.051 inch (19 mm x 1.3 mm), expanded, 
flattened.

b. Frame: Removable, rewireable.

6. Gutters: Drain gutter in head frame and each blade.

7. Downspouts: Downspouts in jambs to drain water from louver for minimum water 
cascade from blade to blade.

8. Vertical Supports: Hidden vertical supports to allow continuous line appearance 
up to 120 inches (3,048 mm).

9. Sill: Steeply angled integral sill eliminating areas of standing or trapped moisture 
where mold or mildew may thrive and effect indoor air quality.

10. Assembly: Factory assemble louver components. All welded construction.

B. Performance Data:

1. Based on testing 48 inch x 48 inch (1,219 mm x 1,219 mm) size unit in 
accordance with AMCA 500.

2. Free Area: 54 percent, nominal.

3. Free Area Size: 8.58 square feet (0.80 m2).

4. Maximum Recommended Air Flow Thru Free Area: 873 feet per minute (266 
m/min).

5. Air Flow: 7,490 cubic feet per minute (212 m3/min).

6. Maximum Pressure Drop: 0.15 inches w.g. (0.04 kPa).

7. Water Penetration: Maximum of 0.01 ounces per square foot (3.1 g/m2) of free 
area at an air flow of 873 feet per minute (266 m/min) free area velocity when 
tested for 15 minutes.

8. Design Load: Incorporate structural supports required to withstand wind load of 20 
pounds per square foot.

C. Accessories:
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1. Extended Sills: Extruded aluminum, Alloy 6063-T5. Minimum nominal wall 
thickness 0.060 inch (1.5 mm).

D. Factory Finish

1. Clear Anodized Finish:

a. Comply with Aluminum Association AA-C22A44.

b. Apply finish following chemical etching and pretreatment.

c. Electrolytically deposited color anodized finish.

d. Minimum Thickness: 0.7 mils (0.018 mm).

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.

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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Shell and tube type heat exchangers.

1.2 SUBMITTALS

A. Product Data:  Provide data with dimensions, locations, and size of tappings and 
performance data.

B. Shop Drawings:  Indicate dimensions, locations, and size of tappings and performance 
data.

1. Design Data:  Indicate in sufficient detail to verify that heat exchangers meet or 
exceed specified requirements.

2. Test Reports:  Indicate tube bundle pressure tests.

C. Certificates:  Certify that Products meet or exceed specified requirements.

D. Manufacturer's Instructions:  Indicate installation and support requirements.

E. Warranty:  Submit manufacturer's warranty and ensure forms have been completed in 
Nanuet Union Free School District's name and registered with manufacturer.

1.3 WARRANTY

A. Provide five year manufacturer warranty for tubes within heat exchangers.

PART 2  PRODUCTS

2.1 SHELL AND TUBE TYPE HEAT EXCHANGER

A. Heat Transfer Configuration:  Heating fluid in shell and heated fluid within tubes.

B. Type:  Steam to liquid, two-pass, 14 inch flanged straight tube path assembly.

C. Water Chamber and Tube Bundle:  Removable type for inspection and cleaning.

D. Comply with ASME BPVC-VIII-1 for manufacture of tubular heat exchangers and heat 
exchanger shells.

E. Maximum Service Temperature:  375 degree F on shell and tube sides.

F. Tubes:  U-tube type with 3/4 inch OD minimum seamless copper tubes suitable for 125 
psi working pressure.

G. Shell:  Steel pipe with threaded or flanged piping connections and necessary tappings, 
steel saddle and attaching U-bolts, prime coated.

H. Heads:  Cast iron or fabricated steel with steel tube sheets, threaded or flanged for 
piping connections.
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PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install to permit removal of tube bundle with minimum disturbance to installed 
equipment and piping.

C. Pitch shell to completely drain condensate.

D. Pipe relief valves to nearest floor drain.

E. Pipe drain valves to nearest floor drain.

3.2 STEAM TO WATER HEAT EXCHANGER TRIM

A. Shell:  Pressure gauge tapping with pigtail siphon, vacuum breaker; see Section 
232214.

B. Water Inlet:  Thermometer well, pressure gauge tapping, valved drain; see Section 
232114.

C. Water Outlet:  Thermometer well for temperature regulator sensor, ASME rated 
pressure and temperature relief valve, thermometer well, pressure gauge tapping; see 
Section 232114.

END OF SECTION
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PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Condensing unit package. 

B. Charge of refrigerant and oil. 

C. Controls and control connections. 

D. Refrigerant piping connections. 

E. Motor starters. 

F. Electrical power connections. 

1.2 REFERENCE STANDARDS 

A. AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat 

Pump Equipment 2023. 

B. AHRI 365 (I-P) - Performance Rating of Commercial and Industrial Unitary Air-

Conditioning Condensing Units 2009. 

C. ASHRAE Std 15 - Safety Standard for Refrigeration Systems 2019, with All 

Amendments and Errata. 

D. ASHRAE Std 23.1 - Methods for Performance Testing Positive Displacement 

Refrigerant Compressors and Condensing Units that Operate at Subcritical Pressures 

of the Refrigerant 2019. 

E. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential 

Buildings Most Recent Edition Adopted by Authority Having Jurisdiction, Including All 

Applicable Amendments and Supplements. 

F. NEMA MG 1 - Motors and Generators 2021. 

G. UL 207 - Standard for Refrigerant-Containing Components and Accessories, 

Nonelectrical Current Edition, Including All Revisions. 

1.3 SUBMITTALS 

A. Product Data:  Provide rated capacities, weights specialties and accessories, electrical 

nameplate data, and wiring diagrams.  Include equipment served by condensing units 

in submittal, or submit at same time, to ensure capacities are complementary. 

B. Sustainable Design Documentation:  Submit manufacturer's product data on refrigerant 

used, showing compliance with specified requirements. 

C. Shop Drawings:  Indicate components, assembly, dimensions, weights and loadings, 

required clearances, and location and size of field connections.  Include schematic 

layouts showing condensing units, cooling coils, refrigerant piping, and accessories 

required for complete system. 
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D. Design Data:  Indicate pipe and equipment sizing. 

E. Manufacturer's Instructions:  Submit manufacturer's complete installation instructions. 

F. Operation and Maintenance Data:  Include start-up instructions, maintenance 

instructions, parts lists, controls, and accessories. 

G. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in 

Schalmont Central School District's name and registered with manufacturer. 

1.4 WARRANTY 

A. Provide a 10 year warranty to include coverage for refrigerant compressors. 

PART 2  PRODUCTS 

2.1 MANUFACTURED UNITS 

A. Scroll: Provide and install, as shown on the plans, a factory-assembled, air-cooled 

scroll compressor condensing units in the size and quantity specified. Each unit shall 

consist of hermetic tandem or triple scroll compressor sets, air-cooled condenser 

section. 

B. General: Provide a complete condensing unit as specified herein and as shown on the 

drawings. 

C. Performance shall be in accordance with ARI Standard 365-94. 

D. Air Cooled Condenser 

1. Each condenser coil shall be factory leak tested with high-pressure air under 

water. Each refrigerant circuit shall provide 15 degrees of liquid subcooling. 

2. Condenser coils shall be fabricated from cast aluminum micro-channel coils. Each 

condenser coil shall be factory leak tested with high-pressure air under water. 

Coils are to be recessed so that the cabinet provides built in hail protection. 

3. Condenser fans shall be 1140 rpm direct drive, propeller type designed for low tip 

speed, vertical air discharge, and include service guards. Fan blades shall be 

constructed of steel and riveted to a steel center hub. Condenser fan motors shall 

be heavy-duty, inherently protected, three-phase, non-reversing type with 

permanently lubricated ball bearing and integral rain shield. 

4. Units shall have at least one condenser fan controlled to maintain positive head 

pressure. An ambient thermostat shall prevent the refrigeration system from 

operating below 45ºF ambient. 

E. Scroll Compressors 

1. Unit shall have multiple, heavy-duty Copeland scroll compressors. 
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2. Each compressor shall be complete with gauge ports, oil sight glass, crank case 

heater, anti-slug protection, and a time delay to prevent short cycling and 

simultaneous starting of compressors following a power failure. 

3. Compressors shall be isolated with resilient rubber isolators to decrease noise 

transmission. 

4. Refrigeration capacity control shall be accomplished by staging of the unit’s 

multiple compressors. Liquid tight conduit shall be provided on exposed 

compressor wire. 

5. Each compressor shall have motor temperature sensing and current sensing 

overload protection. 

F. Refrigerant Circuit: Manual charging/evacuation valve and capped connections shall be 

provided for field connection of refrigerant piping. 

1. Refrigerant specialties shall be field supplied and installed. 

2. The unit shall have two independent refrigeration circuits. 

G. Unit shall be equipped with a low pressure and high pressure safety for each refrigerant 

circuit. 

H. Unit manufacturer shall provide necessary relays for cooling stages as stated on 

equipment schedule. 

I. The following options shall to be included: 

1. Unit shall be equipped with a 24 V terminal strip for field supplied and installed 

controls. 

2. Non-fused disconnect switch with through-the-door handle. 

3. ElectroFin baked epoxy coating providing 3000+ hour salt spray resistance 

(ASTM B117-90) and is applied to both the coil and the coil frames. 

4. Spring vibration isolators for field installation. 

5. Factory powered 115 V convenience outlet. 

J. The condensing unit shall be designed, manufactured, and independently tested, rated, 

and certified to meet the seismic standards of the 2009 International Building Code and 

ASCE 7-06. 

K. Certificates of Compliance shall be provided with the quotation and include the 

manufacturer’s identification, designation of certified characteristics, and the 

Independent Certifying Agency’s name and report identification. 

L. Clear installation instructions shall be provided including all accessory components. 

M. Provide Suction and discharge isolation valves for each refrigeration circuit. 
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PART 3  EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's installation instructions. 

B. Complete structural, mechanical, and electrical connections in accordance with 

manufacturer's installation instructions. 

3.2 SYSTEM STARTUP 

A. Supply initial charge of refrigerant and oil for each refrigeration system.  Replace losses 

of oil or refrigerant prior to end of correction period. 

B. Charge system with refrigerant and test entire system for leaks after completion of 

installation.  Repair leaks, put system into operation, and test equipment performance. 

C. Shut-down system if initial start-up and testing takes place in winter and machines are 

to remain inoperative.  Repeat start-up and testing operation at beginning of first 

cooling season. 

D. Provide cooling season start-up, and winter season shut-down for first year of 

operation. 

END OF SECTION 
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Packaged indoor air handling units.

1.2 REFERENCES

A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; American Bearing 
Manufacturers Association, Inc.; 1990 (R2000).

B. ABMA STD 11 - Load Ratings and Fatigue Life for Roller Bearings; American Bearing 
Manufacturers Association, Inc.; 1990 (R1999).

C. AMCA 99 - Standards Handbook; Air Movement and Control Association International, 
Inc.; 2003.

D. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance 
Rating; Air Movement and Control Association International, Inc.; 1999 (ANSI/AMCA 
210, same as ANSI/ASHRAE 51).

E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and 
Control Association International, Inc.; 2005.

F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; 
Air Movement and Control Association International, Inc.; 2006.

G. ARI 410 - Standard for Forced-Circulation Air-Cooling and Air-Heating Coils; Air 
Conditioning and Refrigeration Institute; 2001.

H. ARI 430 - Standard for Central-Station Air-Handling Units; Air-Conditioning and 
Refrigeration Institute; 1999.

I. ARI Guideline D - Application and Installation of Central Station Air-Handling Units; Air-
Conditioning and Refrigeration Institute; 1996.

J. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 
2006.

K. NFPA 70 - National Electrical Code; National Fire Protection Association; 2005.

L. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet 
Metal and Air Conditioning Contractors' National Association; 2005.

M. UL (EAUED) - Electrical Appliance and Utilization Equipment Directory; Underwriters 
Laboratories Inc.; current edition.

N. UL 900 - Standard for Air Filter Units; Underwriters Laboratories Inc.; 2004.

1.3 SUBMITTALS

A. Product Data:
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1. Published Literature:  Indicate dimensions, weights, capacities, ratings, gages and 
finishes of materials, and electrical characteristics and connection requirements.

2. Filters:  Data for filter media, filter performance data, filter assembly, and filter 
frames.

3. Fans:  Performance and fan curves with specified operating point clearly plotted, 
power, RPM.

4. Sound Power Level Data:  Unit outlet, return air inlet and casing radiation at rated 
capacity.

5. Electrical Requirements:  Power supply wiring including wiring diagrams for 
interlock and control wiring, clearly indicating factory-installed and field-installed 
wiring.

B. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required 
clearances, construction details, field connection details, and electrical characteristics 
and connection requirements. Computer generated fan curves for each air handling 
unit shall be submitted with specific design operating point noted. A computer 
generated psychometric chart shall be submitted for each cooling coil with design 
points and final operating point clearly noted. Sound data for discharge, radiated and 
return positions shall be submitted by octave band for each unit. Calculations for 
required baserail heights to satisfy condensate trapping requirements of cooling coil 
shall be included.

C. Manufacturer's Instructions:  Include installation instructions.

D. Maintenance Data:  Include instructions for lubrication, filter replacement, motor and 
drive replacement, spare parts lists, 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 REGULATORY REQUIREMENTS

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters 
Laboratories Inc. as suitable for the purpose specified and indicated.

1.6 DELIVERY, STORAGE, AND PROTECTION

A. Accept products on site in factory-fabricated protective containers, with factory-installed 
shipping skids and lifting lugs.  Inspect for damage.

B. Product to be delivered to site disassembled to greatest extent possible as required to 
allow for delivery to designated installation location.

C. Store in clean dry place and protect from weather and construction traffic.  Handle 
carefully to avoid damage to components, enclosures, and finish.
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D. Do not operate units until ductwork is clean, filters are in place, bearings lubricated, and 
fan has been test run under observation.

1.7 EXTRA MATERIALS

A. Supply two sets for each unit of filters.

PART 2  PRODUCTS

2.1 AIR HANDLING UNITS AHU-HS-1

A. General Description:

1. Configuration:

a. Indoor, horizontal draw-through, with mixing box (with rear return air 
motorized damper and top outside air motorized damper, filter box with 
MERV-13, panel style filter, hot water heating coil, DX cooling coil, supply fan 
array section, and discharge plenum section with top outlet, and access 
doors to mixing box, filter section, DX cooling coil section and to discharge 
plenum section.

1) Access door to mixing shall be 26" wide x 68" high and located on right 
side, access door filter section shall be 8" wide x 68" high and located 
on right side, access door to DX cooling coil section shall be 12" wide x 
68" high and located on right side, access door to discharge plenum 
section shall be 24" wide x 68" high on right side of unit.

2. Performance:  Conform to ARI 410 and 430 Standards.

B. Unit Construction:

1. Fabricate unit with 16 gauge channel posts and panels secured with mechanical 
fasteners. All panels, access doors, and ship sections shall be sealed with 
permanently applied bulb-type gasket. Shipped loose gasketing is not allowed.

a. Panels and access doors shall be constructed as a 2-inch (50-mm) nominal 
thick; thermal broke double wall assembly, injected with foam insulation for 
an R-value of not less than R-13. The outer panel shall be constructed of 
G90 galvanized steel. The inner liner shall be constructed of G90 galvanized 
steel.

b. Panel deflection shall not exceed L/240 ratio at 125% of design static 
pressure, maximum positive or negative 8inches of static pressure. Deflection 
shall be measured at the midpoint of the panel height.

c. The casing leakage rate shall not exceed .5 cfm per square foot of cabinet 
area at 6 inches of negative static pressure or 5 inches of positive static 
pressure (.0025 m3/s per square meter of cabinet area at 1.24 kPa static 
pressure) or ASHRAE 111 CL 6 at design pressure up to positive or negative 
8 inches (1.99 kPa), where casing leakage (cfm/100 ft2 of casing surface are) 
= CL × P0.65.
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d. Module to module assembly shall be accomplished with an overlapping, full 
perimeter,  insulated, internal splice joint sealed with bulb type gasketing on 
both mating modules to  minimize on-site labor and meet indoor air quality 
standards.

e. Factory leakage test available for Custom Air Handler units. The unit 
manufacturer shall provide a witnessed factory leak test on selected units. 
The cabinet shall be tested at the unit’s positive and negative maximum 
design operating static pressure, up to 8" of differential static pressure across 
the cabinet exterior walls for the entire unit. Cabinet leakage shall not exceed 
Class 6 leakage per ASHRAE Standard 111. All supply and return openings 
shall be sealed. Air pressure and flow shall be measured by a third party 
calibrated and certified apparatus. The testing shall be performed at the 
factory. Construction manager shall select on unit to be tested at the time of 
order. A written test report shall be prepared by the manufacturer and issued 
to the owner’s representative.

f. Factory panel deflection testing available for Custom Air Handler units. The 
unit manufacturer shall provide a factory deflection test on one unit at the 
unit’s positive and negative maximum design operating static pressure, up to 
8" of differential static pressure across the cabinet exterior walls for the entire 
unit. A deflection limit of L/240 will be demonstrated at this time. “L” is defined 
as the height of a panel on the side of the unit. Measurement shall be at the 
mid-point of “L” along the largest panel on one side. Owner’s representative 
shall select one unit to be tested at the time of order. A written test report 
shall be prepared by the manufacturer and issued to the owner’s 
representative.

g. Entire unit shall have a 6-inch full perimeter base rail for structural rigidity and 
condensate trapping.

2. Access Doors shall be flush mounted to cabinetry, with minimum of 2 six inch long 
stainless steel piano-type hinges, latch and full size (4.5" minimum) handle 
assembly (provide inspection window for fan section). Door shall swing outward 
for unit sections under negative pressure (inward for unit sections under positive 
pressure). Doors limited  from swinging inward (such as side access filter 
sections) on positive pressure sections, shall have a secondary latch to relieve 
pressure and prevent injury upon access.

C. Provide fan array supply fans. Fans and motors shall be mounted internally on a steel 
base. Factory mount motors on slide base that can be slid out the side of unit if removal 
is required. Provide access to motors, drives, and bearings through hinged access 
door.

D. Supply Fan Array:

1. Provide electricallly commutated fan motors (ECMs), motorized impeller supply 
fans. Fan assembly shall include fan, fan base, and a motor and shall be 
dynamically balanced by the fan manufacturer.
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a. Inverter shall be integral to the motor and come as an assembly from the fan 
manufacturer.

b. Motor shall be brushless DC type with a permanent magnet rotor.

c. Fan section shall come equipped with a motor control panel mounted on the 
supply fan section. Both line voltage and low voltage wiring shall be done by 
the factory. Each fan shall have an isolation switch.

d. Motor control panel shall come equipped with a fused disconnect.

e. Motor control panel shall come with a low voltage terminal strip and shall 
include terminals for Fan ON/OFF, 0-10V signal, and fan fault

2. Fan array shall have number of fans as scheduled.

3. Fan array section shall come with sound absorbing panels installed around each 
fan.

4. Fan array shall have fans individually isolated with Rubber in Shear(RIS) isolation.

5. Access section placed downstream in plenum section for motor access. Section 
shall come installed with tread plate installed in the plenum section floor.

6. Unit shall come equipped with an isolation damper upstream of each fan in the 
array. Damper shall be equipped with an adjustable, weighted counter balance to 
minimize static pressure loss.

E. Electrical:

1. The air handler(s) shall be ETL and ETL-Canada listed by Intertek Testing 
Services, Inc. Units shall conform to bi-national standard ANSI/UL Standard 
1995/CSA Standard C22.2 No. 236.

2. Wiring Termination: Provide terminal lugs to match branch circuit conductor 
quantities, sizes, and materials indicated. Enclosed terminal lugs in terminal box 
sized to NFPA 70.

3. Provide marine light in each section mounted and wired to a junction box and on-
off switch mounted on the outside of the cabinet.

4. Air handler manufacturer shall provide variable speed drive to be unit mounted, 
with variable speed drive serving both of the supply fans.

5. Air handler manufacturer shall provide a 24V transformer to be mounted in the 
unit mounted motor control panel.

F. Coil Sections:

1. Provide access to coils for service and cleaning. Enclose coil headers and return 
bends fully within unit casing. Unit shall be provided with coil connections that 
extend a minimum of 5" beyond unit casing for ease of installation. Drain and vent 
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connections shall be provided exterior to unit casing. Coil connections shall be 
factory sealed with grommets on interior and exterior and gasket sleeve between 
outer wall and liner where each pipe extends through the unit casing to minimize 
air leakage and condensation inside panel assembly. If not factory packaged, 
Contractor shall supply all coil connection grommets and sleeves. Coils shall be 
removable through side of unit without the need to remove and disassemble the 
entire section from the unit.

2. Water Coils:

a. Certification - Acceptable water coils are to be certified in accordance with 
AHRI Standard 410 and bear the AHRI label. Coils exceeding the scope of 
the manufacturer’s certification and/or the range of AHRI’s standard rating 
conditions will be considered provided the manufacturer is a current member 
of the AHRI Air-Cooling and Air-Heating Coils certification programs and that 
the coils have been rated in accordance with AHRI Standard 410. 
Manufacturer must be ISO 9002 certified.

b. Headers shall consist of seamless copper tubing to assure compatibility with 
primary surface. Headers to have intruded tube holes to provide maximum 
brazing surface for tube to header joint, strength, and inherent flexibility. 
Header diameter should vary with fluid flow requirements.

c. Fins shall have a minimum thickness of 0.0075" of aluminum plate 
construction. Fins shall have full drawn collars to provide a continuous 
surface cover over the entire tube for maximum heat transfer. Tubes shall be 
mechanically expanded into the fins to provide a continuous primary to 
secondary compression bond over the entire finned length for maximum heat 
transfer rates. Bare copper tubes shall not be visible between fins.

d. Coil tubes shall be 5/8 inch (16mm) OD seamless copper, 0.020" nominal 
tube wall thickness, expanded into fins, brazed at joints. Soldered U-bends 
shall be provided to minimize the effects of erosion and premature failure 
having a minimum tube wall thickness of 0.025".

e. Coil connections shall be N.P.T. threaded carbon steel with connection size 
to be determined by manufacturer based upon the most efficient coil 
circuiting. Vent and drain fittings shall be furnished on the connections, 
exterior to the air handler. Vent connections provided at the highest point to 
assure proper venting. Drain connections shall be provided at the lowest 
point to insure complete drainage and prevent freeze-up.

f. Coil casings shall be a formed channel frame of galvanized steel.

3. Refrigerant Coils:

a. Manufacturer must be ISO 9002 certified.

b. Coils designed for use with Refrigerant R410a. Fins shall have a minimum 
thickness of 0.0075" of aluminum plate construction with full drawn collars to 
provide a continuous surface cover over the entire tube for maximum heat 
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transfer. Tubes shall be mechanically expanded into the fins to provide a 
continuous primary-to-secondary compression bond over the entire finned 
length for maximum heat transfer rates. Bare copper tube shall not be visible 
between fins.

c. Refrigerant coils shall be provided with round seamless 5/8" O.D. copper 
tubes on 1-1/2" centers, staggered in the direction of airflow. All joints shall 
be brazed.

d. Sweat type copper suction connections located at the bottom of the suction 
headers for gravity oil drainage. Coils shall be uniformly circuited in a 
counterflow manner for interlaced capacity reduction. Pressure type liquid 
distributors used. Coils shall be tested with 315 pounds air pressure under 
warm water, and suitable for 250 psig working pressure.

e. Construct drain pans from stainless steel with cross break and double sloping 
pitch to drain connection. Provide drain pans under cooling coil section. Drain 
connection centerline shall be a minimum of 3" above the base rail to aid in 
proper condensate trapping. Drain connections that protrude from the base 
rail are not acceptable. There must be a full 2" thickness of insulation under 
drain pan.

G. Filters:

1. Filter section with filter racks and guides with hinged and latching access doors on 
both sides, for side loading and removal of filters.

2. Filter media shall be UL 900 listed, Class I or Class II.

3. Panel arrangement with 2" deep pleated panel pre-filters.

4. MERV-13 filter efficiency. Designed for side loading of filters.

5. Manufacturer shall supply minihelic gauge to read pressure drop across the filter 
bank for scheduling filter replacement. Design shall be equal to a Dwyer Minihelic 
2 and be recessed into the cabinet to minimize chances for damage during 
shipment and installation.

H. Additional Sections:

1. Mixing box section shall be provided with factory mounted low leak airfoil blade 
outside and return air dampers of galvanized steel in a galvanized frame. 
Dampers shall be hollow core airfoil blades, fully gasketed and have continuous 
vinyl seals between damper blades. Dampers shall have stainless steel jamb 
seals along end of dampers. Linkage and ABS plastic end caps shall be provided 
as return and outside air dampers sized for full airflow. Return and outside air 
dampers shall be driven separately.

2. Discharge plenum section shall be provided as the last section in the direction of 
airflow. The plenum shall provide single top openings.

I. Damper Leakage: Rated at Class I-A in accordance with AMCA Standard 500.
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PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Bolt sections together with gaskets.

C. Make connections to coils with unions or flanges.

D. 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.

E. Refrigerant Coils:  Provide sight glass in liquid line within 12 inches of coil.

F. Insulate coil headers located outside air flow as specified for piping.  Refer to Section 
23 0719.

3.2 ENVIRONMENTAL REQUIREMENTS

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, 
filters are in place, bearings lubricated, and fan has been test run under observation.

END OF SECTION
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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.
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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.

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 MANUFACTURERS

A. Aaon Inc.:   www.aaon.com

B. Daikin McQuay: www.daikinapplied.com

C. Trane, a brand of Ingersoll Rand: www.trane.com.

2.2 PACKAGED ROOFTOP UNITS

A. Cabinet

1. Unit construction for all walls, doors, ceiling and floor shall be double wall with a 
solid galvanized steel liner with a thermal break integral to the panel construction 
that provides a cleanable interior, prevents conductive heat transfer through the 
panel, and prevents exterior condensation on the panel.

2. Unit construction for all walls, doors, ceiling and floor shall be double wall with a 
solid stainless steel liner with a thermal break integral to the panel construction 
that provides a cleanable interior, prevents conductive heat transfer through the 
panel and prevents exterior condensation on the panel.

3. Foam Insulation shall provide a minimum thermal resistance R-value of 13.0. D. 
Unit construction shall be designed to operate at total static pessures up to 8.0 
inches w.g.
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4. Provide quality unit construction with performance tested in accordance with 
ASHRAE Std 111 – cabinet air leakage shall not exceed leak class 6 (CL = 6), at 
+/- 5 in. w.c. casing pressure, where maximum cabinet leakage (cfm/100 ft2 of 
casing surface area) = CL × P0.65.

5. Provide quality unit construction with air leakage less than 0.5% of design airflow 
up to 5 in. w.c.

6. Provide quality unit construction with air leakage less than 1.0% of design airflow 
up to 7 in. w.c..

7. Exterior surfaces shall be constructed of prepainted galvanized steel for 
aesthetics and long term durability. Paint finish to include a base primer with a 
high quality, polyester resin topcoat of a neutral beige color. Finished surface to 
withstand a minimum 3000-hour salt spray test in accordance with ASTM B117 
standard for salt spray resistance.

8. Access shall be provided to filters, dampers, cooling coils, fan sections, 
compressors and electrical and controls components.

9. Access doors shall be provided for each critical maintenance section in order to 
provide user easy access to components. All access doors shall be mounted on 
full length stainless steel piano hinges and shall be secured by linkage and latch 
system that is operated by a single handle. The latch system shall feature a 
staggered engagement for ease of operation and a safety catch shall protect the 
user from injury in case a positive pressure door is opened while the fan is 
operating. Doors secured by multiple, mechanical fasteners are not acceptable.

10. The unit base frame shall be constructed of 13 gauge pre-painted steel to prevent 
base rail corrosion.

11. The unit base shall overhang the roof curb for positive water runoff and shall have 
a formed recess that seats on the roof curb gasket to provide a positive, 
weathertight seal. Lifting brackets shall be provided on the unit base with lifting 
holes to accept cable or chain hooks.

12. Service Lights

a. Service lights shall be provided throughout the air handling unit and control 
panel. Lights shall be turned on from a single exterior switch on the exterior 
of the control panel. The lights will remain powered when the unit disconnect 
is OFF.

b. Service light enclosures shall have a minimum IP rating of 65 meaning the 
lights are dust tight and protected against jets of water. The light bulbs 
provided are a light-emitting diode (LED) type to minimize amperage draw 
and shall produce 1100 lumens in a warm white color.

B. Fans
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1. All fans shall be dynamically balanced as an assembly in planes as per DIN / ISO 
21940 to balancing grade G 6.3 or better or provide 2" Spring isolation for each 
fan.

2. All fans shall be provided with totally enclosed maintenance-free ball bearings and 
permanent lubrication. Bearings shall be selected for a minimum life in excess of 
350,000 hrs (L50) at selected operating point.

3. Fan airflow measuring

a. All supply fans shall include a factory installed flow measuring station. Airflow 
needs to be readable through the unit controller and building automation 
system.

b. All supply and exhaust fans shall include a factory installed flow measuring 
station. Airflow needs to be readable through the unit controller and building 
automation system.

c. All supply and return fans shall include a factory installed flow measuring 
station. Airflow needs to be readable through the unit.

4. Supply Fans

a. All fans shall be a single width, single inlet (SWSI) airfoil centrifugal fan. The 
fan wheel shall be Class II construction with aluminum fan blades that are 
continuously welded to the hub plate and end rim. The fan shall be a direct 
drive fan mounted to the motor shaft. Belts and sheaves are not acceptable 
due to the additional maintenance.

b. The fan motor shall be a totally enclosed electrically commutated motor that 
is speed controlled by the rooftop unit controller. The motor shall include 
thermal overload protection and protect the motor in the case of excessive 
motor temperatures. The motor shall have phase failure protection and 
prevent the motor from operation in the event of a loss of phase. Motors shall 
be premium efficiency.

5. Exhaust Fans

a. All fans shall be a single width, single inlet (SWSI) airfoil centrifugal fan. The 
fan wheel shall be Class II construction with aluminum fan blades that are 
continuously welded to the hub plate and end rim. The fan shall be a direct 
drive fan mounted to the motor shaft. Belts and sheaves are not acceptable 
due to the additional maintenance.

b. The fan motor shall be a totally enclosed electrically commutated motor that 
is speed controlled by the rooftop unit controller. The motor shall include 
thermal overload protection and protect the motor in the case of excessive 
motor temperatures. The motor shall have phase failure protection and 
prevent the motor from operation in the event of a loss of phase. Motors shall 
be premium efficiency.
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6. Electrical

a. Unit wiring shall comply with NEC requirements and with all applicable UL 
standards. All electrical components shall be UL recognized where 
applicable. All wiring and electrical components provided with unit shall be 
number and color coded and labeled according to the electrical diagram 
provided for easy identification.

b. The unit shall be provided with a factory wired weatherproof control panel. 
Unit shall have a power terminal block for main power connection. A terminal 
board shall be provided for low voltage control wiring. Branch circuit short 
circuit protection, 115 volt control circuit transformer and fuse, system 
switches, and a high temperature sensor. Each compressor and condenser 
fan motor shall be furnished with contactors and inherent thermal overload 
protection. Supply and exhaust fan motors shall have contactors and external 
overload protection. Knockouts shall be provided in the of the main control 
panels for field wiring entrance.

c. All 115-600 volt internal and external wiring between control boxes and 
components shall be protected from damage by dedicated electrical 
raceways.

d. The receptacle shall be powered by a factory supplied 115V transformer and 
will be available when the disconnect is in the OFF position.

e. Single non-fused disconnect switch shall be provided for connecting electrical 
power at the unit. Disconnect switches shall be mounted internal to the 
control panel and operated by an externally mounted handle.

f. Unit SCCR Rating to be 10 kAIC minimum

g. Unit shall be provided with phase, voltage 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 or on phase reversal.

h. All electrical options shall have a +/- 10 percent voltage utilization range to 
protect against voltage variation.

7. Cooling Coil

a. The cooling coil section shall be installed in a drawthrough configuration, 
upstream of the supply air fan. The coil section shall be complete with factory 
piped cooling coil and sloped drain pan.

b. Direct expansion (DX) cooling coils shall be fabricated of seamless 1/2" 
diameter high efficiency copper tubing that is mechanically expanded into 
high efficiency aluminum plate fins. Coils shall be a multi-row, staggered tube 
design with a minimum of 4 rows. All units shall have two independent 
refrigerant circuits and shall use an interlaced coil circuiting that keeps the full 
coil face active at all load conditions.
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c. Each refrigeration circuit shall be equipped with a thermostatic expansion 
valve for control refrigerant flow control.

d. The cooling coil casing and all coil block offs shall be constructed with 
stainless steel to prevent  corrosion.

e. The refrigerant suction lines shall be fully insulated from the expansion valves 
to the compressors.

f. The distributor tubes shall be sleeved or coated to provide longevity and 
protection from leaks.

g. All coils shall be factory leak tested with high pressure air under water.

h. The drain pan shall be stainless steel and designed to comply with ASHRAE- 
62.1 double sloped requirements drain pan shall be provided with the cooling 
coil. The drain pan shall extend beyond the leaving side of the coil and 
underneath the cooling coil connections. The drain pan shall have a minimum 
slope of 1/8" per foot to provide positive draining. The drain pan shall be 
connected to a threaded drain connection extending through the unit base. 
Units with stacked cooling coils shall be provided with a secondary drain pan 
piped to the primary drain pan.

i. Insulation under the drain pan should be a closed cell structure to prevent 
moisture from wicking under the drain pan. Fiberglass is not allowed.

8. Gas Heating Section

a. The rooftop unit shall include a natural gas heating section. The gas furnace 
design shall be one natural gas fired heating module factory installed 
downstream of the supply air fan in the heat section. The heating module 
shall be a tubular design with in-shot gas burners.

b. Each module shall have modulating heating control.

c. The heat exchanger tubes shall be constructed of stainless steel.

d. The module shall have an induced draft fan that will maintain a negative 
pressure in the heat exchanger tubes for the removal of the flue gases.

e. Each burner module shall have two flame roll-out safety protection switches 
and a high temperature limit switch that will shut the gas valve off upon 
detection of improper burner manifold operation. The induced draft fan shall 
have an airflow safety switch that will prevent the heating module from 
turning on in the event of no airflow in the flue chamber.

f. The factory-installed DDC unit control system shall control the gas heat 
module. Field installed heating modules shall require a field ETL certification. 
The manufacturer’s rooftop unit ETL certification shall cover the compete unit 
including the gas heating modules.

9. Filters



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

PACKAGED ROOFTOP UNITS                                             237413 -7 of 10 

a. The filter rack shall be designed to accept a 2" pleated Merv 8 pre-filter and a 
4" post filter. The manufacturer shall ship the rooftop unit with 2” MERV 8 
filter. The contractor shall furnish and install, at building occupancy, the final 
set of filters per the contract documents.

10. Outdoor/Return air Section

a. Unit shall be provided with a Metal Mesh pre-filter in the outdoor air 
hood/section to prefilter large particulate to prevent early filter clogging.

b. Unit shall be provided with an outdoor air economizer section. The 
economizer section shall include outdoor, return, and exhaust air dampers. 
The economizer operation shall be fully integral to the mechanical cooling 
and allow up to 100% of mechanical cooling if needed to maintain the cooling 
discharge air temperature. The outdoor air hood shall be factory installed and 
constructed from galvanized steel finished with the same durable paint finish 
as the main unit. The hood shall include moisture eliminator filters to drain 
water away from the entering air stream. The outside and return air dampers 
shall be sized to handle 100% of the supply air volume. The dampers shall be 
parallel blade design. Damper blades shall be gasketed with side seals to 
provide an air leakage rate of 1.5 cfm/square foot of damper area at 1" 
differential pressure in according with testing defined in AMCA 500. Control 
of the dampers shall be by a factory installed direct coupled actuator.

c. Damper actuator shall be fully modulating and spring return type.

d. A barometric exhaust damper shall be provided to exhaust air out of the unit. 
A bird screen shall be provided to prevent infiltration of rain and foreign 
materials.

e. Provide the units with factory installed, and tested thermal dispersion style 
outdoor air flow measuring station.

11. Energy Recovery Section

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, power supply and controls 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 energy recovery wheels supplied shall meet the scheduled capacity, and 
air pressure drop.

c. 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.
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d. 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.

e. The unit shall have 4" Merv 8 filters for the outdoor air before the wheel to 
help keep the wheel clean and reduce maintenance. A dirty filter switch and 
alarm shall be provided on the Energy wheel filter rack.

f. The total energy recovery wheel shall have an aluminum substrate and a 3 
angstrom desicant and shall have an adjustable purge for field balancing.

g. A VFD shall be provided an modulated for wheel capacity and frost 
prevention control by the unit controller.

h. The rooftop unit with the energy recovery wheel shall incorporate the 
economizer operation. Units with economizers and energy recovery wheels 
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.

12. Condensing Section

a. All Units shall provide the Energy Efficiency specified EER and IEER per the 
schedule equipment or higher.

b. Condenser fans shall be direct drive, axial type designed for low tip speed 
and vertical air discharge. Fan blades shall be constructed of steel and 
riveted to a steel center hub. Condenser fan motors shall be heavy-duty, 
inherently protected, three-phase, non-reversing type with permanently 
lubricated ball bearing and integral rain shield.

c. Condenser coils shall be an all aluminum design, and mounted on polymer 
brackets, to minimize di-electric corrosion. The aluminum tube shall be a 
micro channel design with high efficiency aluminum fins. Fins shall be brazed 
to the tubing for a direct bond. Each condenser coil shall be factory leak 
tested with high-pressure air under water.

d. Condenser coils shall be protected from incidental contact to coil fins by a coil 
guard. Coil guard shall be constructed of cross wire welded steel with PVC 
coating

e. Head Pressure Control

f. Units shall have at least one condenser fan per circuit to maintain positive 
head pressure and an ambient temperature based fan cycling control to 
provide mechanical cooling down to 50°F.

1) Units shall have at least one condenser fan per circuit to maintain 
positive head pressure and a pressure transducer feedback per circuit 
to provide mechanical cooling down to 50°F
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2) Units shall have at least one condenser fan per circuit to maintain 
positive head pressure and a VFD on each circuit to modulate 
condenser fans to provide mechanical cooling down to 25°F

3) Units shall have at least one condenser fan per circuit to maintain 
positive head pressure and a VFD on each circuit to modulate 
condenser fans to provide mechanical cooling down to -10°F

4) Units shall have at least one condenser fan controlled to maintain 
positive head pressure. SpeedTrol condenser fan speed control shall be 
added to the last fan OFF on each refrigeration circuit to provide cooling 
operation to ambient temperatures down to 0°F. Fan speed control shall 
be field adjustable.

g. Each unit shall have multiple, heavy-duty scroll compressors. Each 
compressor shall be complete with gauge ports, crankcase heater, sight-
glass, anti-slug protection, motor overload protection and a time delay to 
prevent short cycling and simultaneous starting of compressors following a 
power failure. Compressors shall be isolated with resilient rubber isolators to 
decrease noise transmission.

h. Each unit shall have two independent refrigeration circuits for redundancy. 
Each circuit shall be complete with a low pressure control, filter-drier, liquid 
moisture indicator/sight-glass, thermal expansion valve, and a manual reset 
high pressure safety switch. The thermal expansion valve shall be capable of 
modulation from 100% to 25% of its rated capacity. Sight-glasses shall be 
accessible for viewing without disrupting unit operation. Each circuit shall be 
dehydrated and factory charged with Refrigerant 410A and oil.

13. Controls

a. The main microprocessor shall support an RS-232 direct connection to a 
product service tool or a modem. A communications module shall be 
provided for direct communication into the BAS network.

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.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

PACKAGED ROOFTOP UNITS                                             237413 -10 of 10 

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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Air-source outdoor units.

B. Refrigerant piping.

C. Refrigerant branch units.

D. Outdoor unit support systems.

E. Control panels.

F. Control wiring.

1.2 REFERENCE STANDARDS

A. ASHRAE Std 15 - Safety Standard for Refrigeration Systems 2019, with All 
Amendments and Errata.

B. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants 2019.

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

1.3 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 Units:

a. Refrigerant Type and Size of Charge.

b. Output and Input Cooling Capacity:  Btu/h.

c. Output and Input Heating Capacity:  Btu/h.

d. Operating Temperature Range, Cooling and Heating.

e. Fan Capacity:  Flow in cfm with respective fan curves.

f. External Static Pressure (ESP):  In-wc.

g. Sound Pressure Level:  dB(A).

h. Electrical Data:  Complete including motor size.

i. Maximum number of indoor units that can be served.

j. Maximum refrigerant piping run from outdoor unit to indoor unit(s).
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k. Maximum height difference between outdoor unit to Indoor unit(s), both 
above and below.

2. Control Panels:  Complete data of controllers, input-output points, and zones.

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.

C. Operating and Maintenance Data:

1. Manufacturer's complete standard instructions for each unit of equipment and 
control panel.

2. Custom-prepared system operation, troubleshooting, and maintenance 
instructions and recommendations.

3. Identification of replaceable parts and local source of supply.

D. Warranty:  Executed warranty, made out in Nanuet Union Free School District's name.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications:

1. Company that has been manufacturing variable refrigerant volume heat pump 
equipment for at least 5 years.

2. Company that provides system design software to installers.

B. Installer Qualifications:  Trained and approved by manufacturer of equipment.

C. The units shall be tested by a National Recognized Testing Laboratory (NRTL), in 
accordance with ANSI/UL 1995 – Heating and Cooling Equipment and bear the Listed 
Mark.

D. All wiring shall be in accordance with the National Electric Code (NEC).
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E. The system will be produced in an ISO 9001 and ISO 14001 facility, which are 
standards set by the International Standard Organization (ISO).  The system shall be 
factory tested for safety and function.

F. The condensing units shll be factory charged with R410A.

1.5 WARRANTY

A. Compressors: Provide manufacturer's warranty for ten (10) years from date of 
installation. During the stated period, should any part fail due to defects in material and 
workmanship, it shall be repaired or replaced at the discretion of manufacturer 
according to the manufacturer's terms and conditions. All warranty service work shall 
be preformed by the manufacturer's factory trained service professional.

B. The equipment manufacturer shall warrant the indoor and outdoor products in this 
specification section installed that under normal use and maintenance for comfort 
cooling and conditioning applications such products (the “Products”) will be free from 
defects in material and workmanship. This warranty applies to compressor and all parts 
and is limited in duration to ten (10) years starting from the ‘’installation date’’ which is 
one of the two dates below:

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design: The system design indicated in Contract Documents is based on 
equipment and system designed by Daikin AC; www.daikinac.com.

B. The variable capacity heat pump air conditioning system shall be a Daikin Variable 
Refrigerant Volume Series (heat or cool model) system as specified.

C. The systems shall consist of multiple evaporators using PID control, REFNET joints 
and headers, a two-pipe refrigeration distribution system and Daikin VRV condenser 
unit. 

D. The condensers shall be a direct expansion (DX), air-cooled heat pump, multi-zone air-
conditioning system with variable speed inverter driven compressors using R-410A 
refrigerant. 

E. The condensing units may connect an indoor evaporator capacity up to 200% of the 
condensing unit capacity.  All zones are each capable of operating separately with 
individual temperature control.

F. The Daikin condensing unit shall be interconnected to unit ventilator DX cooling coils in 
accordance with Daikin’s engineering data book detailing each unit. 

G. The unit ventilator DX cooling coils shall be connected to the condensing units utilizing 
Daikin’s REFNET specified piping joints and headers to ensure correct refrigerant flow 
and balancing.  T style joints are not acceptable for a variable refrigerant system.

H. Operation of the system shall permit either cooling or heating of all of the indoor units 
simultaneously.  Each indoor unit or group of indoor units shall be able to provide set 
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temperature independently via a local remote controller, the existing Intelligent 
Manager,  or the specified Direct Digital Control (DDC) system interface.

I. Each unit ventilator or group of unit ventilators shall be independently controlled.

J. Each system shall be able to enlarge from single to dual module or dual to triple 
module without the need for installed main pipe size changes. The manufacturer shall 
provide predefined pipe sizes and design rules ensuring reliable system operation and 
offering design flexibility in phased installation applications.

K. Stable Operation – System shall provide stable inverter operation at varied ambient 
conditions.

L. VFD Inverter Control and Variable Refrigerant Temperature - Each condensing unit 
shall use high efficiency, variable speed all “inverter” compressor(s) coupled with 
inverter fan motors to optimize part load performance. The system capacity and 
refrigerant temperatures shall be modulated automatically to set suction and 
condensing pressures while varying the refrigerant volume for the needs of the cooling 
or heating loads.  The control will be automatic and customizable depending on load 
and weather conditions.

M. Unit Ventilator DX coils shall use PID to control superheat to deliver a comfortable 
room temperature condition and optimize efficiency.

N. Configurator software - Each system shall be available with configurator software 
package to allow for remote configuration of operational settings and also for 
assessment of operational data and error codes.

O. Independent Control - Each unit ventilator DX coil shall use a dedicated electronic 
expansion valve for independent control.

P. Flexible Design –

1. Systems shall be capable of up to 540ft (165m) [623 ft. (190m) equivalent] of 
linear piping between the condensing unit and furthest located indoor unit.

Q. Systems shall be capable of up to 3,280ft (1,000m) total “one-way” piping in the piping 
network.

1. Systems shall have a vertical (height) separation of up to 295ft between the 
condensing unit and the indoor units.

2. Systems shall be capable of up to 295ft (90m) from the first REFNET / branch 
point.

3. The condensing unit shall have the ability to connect an indoor unit evaporator 
capacity of up to 200% of the condensing unit nominal capacity.

4. Systems shall be capable of 98ft (30m) vertical separation between indoor units.

5. Oil Return – Each system shall be furnished with a centrifugal oil separator and 
active oil recovery cycle.
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6. Simple wiring – Systems shall use 16/18 AWG, 2 wire, stranded, non-shielded 
and non-polarized daisy chain control wiring between unit ventilators and heat 
pumps and between unit ventilators and remote controllers.

7.  Each system shall have a condensing unit module footprint no larger than 48-7/8” 
x 30-3/16” (1694mm x 1242mm x 767mm).

8. Each condensing unit shall include a multi-functional digital display that can 
provide system operation status such as operating refrigerant temperatures, 
pressures, outdoor electronic expansion valve opening and compressor operation 
time.

9. Each condensing unit shall include a service window that can provide easy 
access to system field settings and operation status without completely removing 
the condensing unit panel.

10. Systems shall include a self-diagnostic, auto-check function to detect a 
malfunction and display the type and location.

11. Each condensing unit shall incorporate contacts for electrical demand shedding 
with optional 3 stage demand control with 12 customizable demand settings.

12. Each system shall be capable of integrating with open protocol BACnet and 
LonWorks building management systems.

13. The condensing unit shall have configurable settings for intermittent fan operation 
to help minimize snow accumulation on fan blades when the system is off.

14. Substitutions:  Systems manufactured by other manufacturers will not be 
considered.

2.2 VARIABLE REFRIGERANT FLOW SYSTEM

A. Cooling Operation:

1. The operating range in cooling shall be 23°F DB ~ 122°F DB (-5°CDB ~ 
50°CDB). 

2. Cooling mode indoor room temperature range shall be 57-77°FWB (13.8 - 
25°CWB).

B. WIRING:

1. The control voltage between the indoor and condensing unit, and between the 
indoor unit and associated remote controller, shall be 16VDC non-shielded, 
stranded 2 conductor cable.

2. The control wiring shall be a two-wire multiplex transmission system, making it 
possible to connect multiple indoor units to one condensing unit with one 2-cable 
wire, thus simplifying the wiring installation.

C. REFRIGERANT PIPING:
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1. REFNET piping joints and headers shall be used to ensure proper refrigerant 
balance and flow for optimum system capacity and performance. 

2. T style joints shall not be acceptable as this will negatively impact proper 
refrigerant balance and flow for optimum system capacity and performance.

2.3 AIR-SOURCE OUTDOOR UNITS

A. GENERAL:

1. The condensing unit is designed specifically for use with VRV series components.

2. The condensing unit shall be factory assembled in the USA and pre-wired with all 
necessary electronic and refrigerant controls. 

3. The refrigeration circuit of the condensing unit shall consist of Daikin inverter 
scroll compressors, motors, fans, condenser coil, electronic expansion valves, 
solenoid valves, 4-way valve, distribution headers, capillaries, filters, shut off 
valves, oil separators, service ports and refrigerant accumulator.

4. Liquid and suction lines must be individually insulated between the condensing 
and indoor units.

5. The condensing unit can be wired and piped with access from the left, right, rear 
or bottom.

6. The connection ratio of indoor units to condensing unit shall be permitted up to 
200% of nominal capacity.

7. Each condensing system shall be able to support the connection of up to 64 
indoor units dependent on the model of the condensing unit.

8. The sound pressure level standard shall be that value as listed in the Daikin 
engineering manual for the specified models at 3 feet from the front of the 
unit.  The condensing unit shall be capable of operating automatically at further 
reduced noise during night time or via an external input.

9. The system will automatically restart operation after a power failure and will not 
cause any settings to be lost, thus eliminating the need for reprogramming.

10. The condensing unit shall be modular in design and should allow for side-by-side 
installation with minimum spacing.

11. The following safety devices shall be included on the condensing unit; high 
pressure sensor and switch, low pressure switch, control circuit fuses, crankcase 
heaters, fusible plug, overload relay, inverter overload protector, thermal 
protectors for compressor and fan motors, over current protection for the inverter 
and anti-recycling timers.

12. To ensure the liquid refrigerant does not flash when supplying to the various 
indoor units, the circuit shall be provided with a sub-cooling feature.
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13. Oil recovery cycle shall be automatic occurring 2 hours after start of operation and 
then every 8 hours of operation.

B. FAN:

1. The condensing unit shall consist of one or more propeller type, direct-drive 350 
or 750 W fan motors that have multiple speed operation via a DC (digitally 
commutating) inverter.  

2. The condensing unit fan motor shall have multiple speed operation of the DC 
(digitally commutating) inverter type, and be of high external static pressure and 
shall be factory set as standard at 0.12 in. WG.  A field setting switch to a 
maximum 0.32 in. WG pressure is available to accommodate field applied duct for 
indoor mounting of condensing units.

3. The fan shall be a vertical discharge configuration with a nominal airflow 
maximum range of 5,544 CFM to 22,283 CFM dependent on model specified.

4. The fan motor shall have inherent protection and permanently lubricated bearings 
and be mounted.

5. The fan motor shall be provided with a fan guard to prevent contact with moving 
parts.

6. Night setback control of the fan motor for low noise operation by way of 
automatically limiting the maximum speed shall be a standard feature. Operation 
sound level shall be selectable from 3 steps.

C. CONDENSER COIL:

1. The condenser coil shall be manufactured from copper tubes expanded into 
aluminum fins to form a mechanical bond.

2. The heat exchanger coil shall be of a waffle louver fin and rifled bore tube design 
to ensure high efficiency performance.

3. The heat exchanger on the condensing units shall be manufactured from Hi-X 
seamless copper tube with N-shape internal grooves mechanically bonded on to 
aluminum fins to an e-Pass Design.

4. The fins shall be coated with an anti-corrosion hydrophilic blue coating as 
standard from factory with a salt spray test rating of 1000hr per ASTM test 
standards.

5. The condensing unit shall be factory equipped with condenser coil guards on all 
sides. 

D. COMPRESSOR:

1. The Daikin inverter scroll compressors shall be variable speed (PVM inverter) 
controlled which is capable of changing the speed to follow the variations in total 
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cooling and heating load as determined by the suction gas pressure as measured 
in the condensing unit.

2. In addition, samplings of evaporator and condenser temperatures shall be made 
so that the high/low pressures detected are read every 20 seconds and 
calculated.  With each reading, the compressor capacity (INV frequency) shall be 
controlled to eliminate deviation from target value.

3. Non –inverter-driven compressors, which may cause starting motor current to 
exceed the nominal motor current (RLA) and require larger wire sizing, shall not 
be allowed.

4. The inverter driven compressors in the condensing unit shall be of highly efficient 
reluctance DC (digitally commutating), hermetically sealed scroll “G-type” or “J-
type”.

5. Neodymium magnets shall be adopted in the rotor construction to yield a higher 
torque and efficiency in the compressor instead of the normal ferrite magnet type.

6. At complete stop of the compressor, the neodymium magnets will position the 
rotor into the optimum position for a low torque start.

7. The capacity control range shall be as low as 10% to 100%.

8. The compressor’s motor shall have a cooling system using discharge gas, to 
avoid sudden changes in temperature resulting in significant stresses on winding 
and bearings.

9. Each compressor shall be equipped with a crankcase heater, high pressure safety 
switch, and internal thermal overload protector.

10. Oil separators shall be standard with the equipment together with an intelligent oil 
management system.

11. The compressor shall be mounted on vibration dampening rubber grommets to 
minimize the transmission of vibration, eliminating the standard need for external 
spring isolation.

12. In the event of compressor failure, the remaining compressors shall continue to 
operate and provide heating or cooling as required at a proportionally reduced 
capacity.  The microprocessor and associated controls shall be manually 
activated to specifically address this condition for single module and manifolded 
systems.

13. In the case of multiple condenser modules, conjoined operation hours of the 
compressors shall be balanced by means of the Duty Cycling Function, ensuring 
sequential starting of each module at each start/stop cycle, completion of oil 
return, completion of defrost or every 8 hours. When connected to a central 
control system sequential start is activated for all system on each DIII network.

E. Roof Curbs and Vibration Isolation Rails:
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1. Roof Curbs: 18 ga. galvanized steel, unitized construction with attn integral base 
plate, continuous welded corner seams, pressure treated wood nailer, 
counterflashing with location screws. Internally re-inforced to conform with load 
bearing factors.

a. 24" overall height, length based on heat pump unit length.

2. Vibration Isolation Rail:

a. Curb-Mounted Spring Rail: Full-perimeter rail type isolator, spring 
components shall be 1"/25 mm, deflection, free-standing, un-housed, laterally 
stable steel springs. Springs shall have a lateral stiffness greater than 1.0 
times the rated vertical stiffness and shall be designed for 50% overload to 
solid. Springs shall have a lateral stiffness greater than 0.8 times the rated 
vertical stiffness and shall be designed to provide up to 50% overload 
capacity. Springs shall be supported either with a neoprene cup or a metal 
base plate complete with a ribbed neoprene pad, minimum 6 mm (0.25") 
thick, bonded to the base plate. Springs shall be selected to provide 
operating static deflections as required. Springs shall be color coded or 
otherwise identified to indicate load capacity. In capacities up to 5,000 lbs., 
springs shall be replaceable. In capacities over 5,000 lbs., springs shall be 
welded to the top and bottom load plate assemblies. Springs shall be 
assembled between a top and bottom steel load plate. The upper load plate 
shall be provided with a steel leveling bolt lock nut and washer for attachment 
to the supported equipment. The lower load plate shall have a non-skid noise 
isolation pad bonded to the bottom and have provisions for bolting the 
isolator to the supporting structure. Rails shall provide continuous support for 
the rooftop equipment and shall be designed to provide isolation against 
casing-radiated vibration in the rooftop equipment housing and structure-
borne vibration from rotating and mechanical equipment in the rooftop 
equipment. Rail assembly shall consist of extruded aluminum top and bottom 
members connected by spring isolators and a continuous air- and water-tight 
seal. The seal shall be a beaded elastomeric material retained in a keyway 
along the top extrusion. The weather strip shall be sealed along the bottom 
with an aluminum fascia strip. Rail assemblies shall incorporate means for 
attachment to the building and the supported equipment and shall 
incorporate additional stiffening members if necessary to assure stability. 
Rails shall be fitted with wind restraint devices suitable for prevailing wind 
conditions that will not impose loads on the curb walls at 90 degrees to their 
long axis. Roof Curb Rails shall be Model KSR as manufactured by Kinetics 
Noise Control, Inc.

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.
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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
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PART 1 GENERAL

1.1 SECTION INDLUDES

A. Baseboard radiation.

B. Finned tube radiation.

C. Unit ventilators.

D. Unit ventilator shelving/cabinets and piping enclosure systems.

E. Air coils.

F. Blower coils.

G. Convectors.

1.2 REFERENCE STANDARDS

A. AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and 
Refrigeration Institute (AHRI) Current Edition.

B. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils 2001, with Addenda 
(2011).

C. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications Most Recent Edition 
Cited by Referring Code or Reference Standard.

D. ASHRAE Std 62.1 - Ventilation for Acceptable Indoor Air Quality Most Recent Edition 
Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

E. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

F. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 
2021.

G. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.

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.
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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.

1.5 WARRANTY

A. Provide 5 year manufacturer's warranty for unit ventilators.

PART 2  PRODUCTS

2.1 HYDRONIC FLOOR RADIATORS

A. Approved Manufacturers:

1. Runtal of North America

2. Sterling Panel Radiators

3. Rittling

B. Required Directory Listing:  AHRI Directory of Certified Product Performance - Air-
Conditioning, Heating, and Refrigeration Institute (AHRI); current edition at 
www.ahrinet.org.

C. Steel double panel radiator elements shall include an integral heavy gauge (0.09" 
minimum) all-welded perforated top grille, which will cover the top of all finned areas.
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1. Shall have steel corrugated fins welded to the inside of each panel to increase the 
convective heat output of the unit.

2. There shall be no less than 32 fins per foot.

3. Fins shall start within 3" of the headers, and shall be spot-welded three times per 
tube.

4. The double heating panel radiation shall be of one-piece all-welded steel 
construction, consisting of a pair of flattened water tube panels welded to headers 
at each end.

5. The radiant heating panels shall be available in lengths from 2’-0” to 29’-6” in two 
inch even increments without the need for splicing. The panel radiation shall be 
capable of being mounted to typical stud wall construction without additional 
blocking or strapping. Appropriate wall mounting brackets shall be provided with 
the radiation.

D. Radiator header's shall include all necessary inlet, outlet and vent connections as 
required.

E. Connection sizes shall be 3/4" NPT tapered thread for supply and return piping, and 
1/8" vent connection.

F. Panel radiation expansion shall not exceed 1/64" per foot of radiation at 215 degrees F.

G. Pressure ratings: Working pressure of 128 PSI, test pressure of 184 PSI.

H. Finish: Panel radiation shall be cleaned and phosphatized in preparation for a powder 
coat finish. The radiation shall be finish painted with a gloss powder coat finish, for a 
total paint thickness of 2-3 mils (.002" - .003"). The color shall be selected by the 
architect from the optional color selection list.

I. Accessories:

1. Ribbed pipe cover trims, finished to match the radiators shall be provided with the 
radiation. Vertical pipe trim covers shall be utilized for piping connections through 
the floor to the radiator. Full pipe trim covers shall be utilized to conceal side 
piping, including center trims, left and right end caps, and inside and outside 
corners.

2. Air Vent: Chrome plated manual air vent.

3. Flex connectors: Provide flexible pipe connectors where shown on the drawings to 
provide expansion compensation for the radiators.

2.2 HYDRONIC CEILING RADIATORS

A. Provide steel panel radiator elements of lengths and in locations as indicated, and of 
capacities, style and having accessories as scheduled. The ceiling hung heating panel 
radiation shall be of one-piece all-welded steel construction, consisting of flattened 
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water tubes welded to headers at each end. The radiator shall include an integral 
heavy gauge (0.09” minimum) all-welded perforated side grilles.

B. The radiator’s headers shall include all necessary inlet, outlet and vent connections as 
required. Standard connection sizes are ½” NPT tapered thread for supply and return 
piping, and 1/8” for the vent connection. Internal baffling is provided where required for 
proper water flow.

C. The radiant heating panels shall be available in lengths from 2’-0” to 29’-6” in two inch 
even increments without the need for splicing. Appropriate ceiling mounting (typically 
threaded rod) shall be provided by the installing contractor. Panel radiation expansion 
shall not exceed 1/64” per foot of radiation at 215ºF. The installer shall provide 
adequate expansion compensation for each radiator.

D. Pressure ratings: Working pressure of 128 PSI, test pressure of 184 PSI.

E. Finish: Panel radiation shall be cleaned and phosphatized in preparation for a powder 
coat finish. The radiation shall be finish painted with a gloss powder coat finish, for a 
total paint thickness of 2-3 mils (.002" - .003"). The color shall be selected by the 
architect from the optional color selection list.

2.3 HDYRONIC WALL RADIATORS

A. Provide steel panel radiator elements of lengths and in locations as indicated, and of 
capacities, style and having accessories as scheduled. The wall hung vertical heating 
panel radiation shall be of one-piece all-welded steel construction, consisting of 
flattened water tubes welded to headers at the top and bottom. The radiator shall 
include an integral heavy gauge (0.09” minimum) all-welded perforated side grilles for 
both sides.

B. The radiator’s headers shall include all necessary inlet, outlet and vent connections as 
required. Standard connection sizes are ½” NPT tapered thread for supply and return 
piping, and 1/8” for the vent connection. Internal baffling is provided where required for 
proper water flow.

C. The radiant heating panels shall be available in heights from 2’-0” to 29’-6” in two inch 
even increments without the need for splicing. Appropriate wall mounting brackets shall 
be provided with the radiators, but additional wall bracing (if required) is to be provided 
by the installing contractor. Panel radiation expansion shall not exceed 1/64” per foot of 
radiation at 215ºF. The installer shall provide adequate expansion compensation for 
each radiator.

D. Pressure ratings: Working pressure of 128 PSI, test pressure of 184 PSI.

E. Finish: Panel radiation shall be cleaned and phosphatized in preparation for a powder 
coat finish. The radiation shall be finish painted with a gloss powder coat finish, for a 
total paint thickness of 2-3 mils (.002" - .003"). The color shall be selected by the 
architect from the optional color selection list.
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2.4 FIN TUBE RADIATION

A. Heating Elements:  1 inch ID seamless copper tubing, mechanically expanded into 
evenly spaced aluminum fins sized 4 by 4 inches, suitable for soldered fittings.

B. Element Hangers:  Quiet operating, ball bearing cradle type providing unrestricted 
longitudinal movement, on enclosure brackets.

C. Enclosures:  18 gauge, 0.0478 inch sheet steel up to 18 inches in height, 16 gauge, 
0.0598 inch sheet steel over 18 inches in height or aluminum as detailed, with easily 
jointed components for wall to wall installation.

1. Support rigidly, on wall or floor mounted brackets at least 3 feet on center 
maximum.

D. Finish:  Factory applied baked primer coat.

E. Access Doors:  For otherwise inaccessible valves, provide factory-made permanently 
hinged access doors, 6 by 7 inch minimum size, integral with cabinet.

2.5 UNIT VENTILATORS

A. Performance Data and Safety Requirements:

1. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. 
(UL), Intertek (ETL), or testing firm acceptable to Authority Having Jurisdiction as 
suitable for the purpose indicated.

B. Required Directory Listings:  AHRI Directory of Certified Product Performance - Air-
Conditioning, Heating, and Refrigeration Institute (AHRI).

C. Hydronic Coils:

1. Copper tubes mechanically expanded or bonded into evenly spaced aluminum 
fins.

2. Factory pressure tested, hydrostatically, to not less than 350 psi.

D. Refrigerant Coils:

1. Provide factory installed thermal expansion valves, properly sized to 
accommodate the selected condensing unit.

2. Factory proof and leak tested to ensure leak tight operation.

3. Provide insulated drain pan, to prevent condensation, with field convertible left or 
right hand connections.

4. All units shall come furnished with an insulated drain pan constructed of stainless 
steel. A drain outlet shall be provided on both ends of the pan. The drain hand of 
connection shall be easily field-reversed to the opposite end. The drain pan shall 
be able to be sloped in either direction for proper condensate removal.
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E. All units shall come furnished with an insulated drain pan constructed of stainless 
steel.   A drain outlet shall be provided on both ends of the pan . The drain hand of 
connection shall be easily field-reversed to the opposite end. The drain pan shall be 
able to be sloped in either direction for proper condensate removal .

F. All hydronic coils shall be constructed with copper tubes and mechanically bonded 
aluminum corrugated plate fins. All coils shall have aluminum individual unshared fin 
surfaces. An air brake shall exist between coils. Water coils shall be furnished with a 
threaded drain plug at the lowest point. A manual air vent shall be provided at the high 
point of the coil.

G. Cabinet: Exterior cabinet panels shall be constructed of heavy-gauge steel. All sheet 
metal panels must be cleaned and phosphatized, then painted electrostatically with an 
oven baked environmentally friendly thermosetting urethane powder finish. The color 
shall be off-white.

H. Cabinet Accessories: Matching steel construction, reinforced, for use with unit 
ventilators, with steel alignment pins, adjustable kick plates with leveling bolts, shelves 
and sliding doors with locks as indicated, corner, end, and wall filler sections as 
required, sized to match unit ventilator heights and widths.

I. Cabinets shall be shipped fully assembled. Base and Side panels shall be constructed 
of 18-gauge cold-rolled steel. Side panels have seven adjustable slots to support 
shelves and additional 12 gauge steel nternal side supports that are welded for 
additional vertical rigidity. Bottom base shall be supported by two 14 gauge horizontal 
continuous angles the length of the cabinet. Two support bases shall be fabricated from 
14-gauge steel and four adjustable feet allowing for a 1" vertical adjustment.

1. One fully adjustable shelf from 16-gauge steel shall be supported by a 16 gauge 
continuous welded angle for additional strength. Each cabinet shall be supplied 
with front and side adjustable floor kick plates to conceal cabinet legs and a back 
wall F-channel from 18-gauge steel to support the length of the cabinet and 
deliver a uniform continuous appearance. All cabinet parts shall be cleaned and 
phosphatized prior to applying a baked on polyester powder coat finish.

J. Cabinet steel tops shall be assembled to the base cabinet and are fabricated from 16 
gauge furniture quality cold-rolled steel and two 16 gauge support channels shall be 
welded to the top underside for additional support. Tops shall be sanded to remove all 
blemishes prior to being cleaned and phosphatized before applying a baked on 
polyester powder coat finish.

1. Provide Steel Top with Pencil Proof Anodized Aluminum Grill (grill to be clear 
anodized 204-R finish) to be located above piping tunnel.

K. End Panels: 1" Standard End Panels shall be installed to finish off cabinets when 
needed. End panels shall be fabricated from 18-gauge furniture quality cold-rolled 
steel. Internal 16 gauge steel side stiffeners shall be welded for additional support. Top 
corners shall be sanded to remove all blemishes prior to being cleaned. End panels 
shall be cleaned and phospatized prior to applying a baked on polyester powder coat 
finish to match cabinets.
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L. Fill-In Sections: Filler sections shall be available in 12", 18" or 24" wide. Filler sections 
shall be furnished with side and top F- channels to hide field cut sections. Filler 
sections tops shall be fabricated from 16- Gauge furniture quality cold-rolled steel. Filler 
sections shall be designed to be cut in the field and include required angels and 
hardware for a per installation. Filler sections shall be cleaned and phospatized prior to 
applying a baked-on polyester powder coat finish to match cabinets.

M. Vertical and Horizontal Piping Enclosure Systems:

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 match finish/color of fin tube radiation storage 
cabinet systems.

N. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.

O. Construction: All internal sheet metal parts must be made of galvanized steel to inhibit 
corrosion.The entire frame shall be welded construction to provide strength and rigidity. 
Hidden reinforced top panel support shall be integral with the frame and support the fan 
assembly. Frames assembled with sheet metal fasteners shall not be acceptable. Unit 
shall be of a draw-thru design. Blow-thru design is not acceptable. Unit shall have a 
built-in metal wire raceway from one end compartment to the other.

P. Ceiling Units:

1. The unit shall be of modular construction so that the fan, coil and damper sections 
are removable for service and maintenance.

2. Three bottom panels, two of which are hinged, shall be provided for ease of 
service access and handling.

3. Retainer chains shall be provided to prevent sudden release of the hinged bottom 
panels.End panels shall be secured to the unit with recessed, tamper resistant, 
Allen head fasteners. Slots for flat head screwdrivers shall not be acceptable as 
tamper resistant.

4. Ceiling mounted units shall have a built-in metal wire raceway from right end 
compartment to left end compartment to contain any line voltage electrical wiring 
separate from the air stream.Line voltage wiring shall not be touchable in the air 
stream of the unit during normal maintenance procedures of oiling bearings or 
motors.

5. The discharge opening of the unit shall be fitted with either (refer to schedule for 
requirements):
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a. a duct collar.

6. A ceiling trim flange shall be provided for recessed units. The trim flange shall be 
3-sided or 4 sided as required.

7. The centerline of the cooling condensate drain shall be a minimum of 4-3/4" 
above the bottom of the unit, to allow for appropriate trapping of the condensate 
disposal line.

Q. Floor Units:

1. Floor mounted units shall have an integral pipe tunnel for convenient crossover of 
piping or electrical wiring in accordance with local and National Electric Codes 
(N.E.C.). The front surface shall consist of three separate, removable panels 
easily handled by one person. Control compartment must be accessible without 
removing the entire front panel. Unit top shall have two access doors (one at each 
end) for access to motor and bearings. Unit discharge grille shall be welded 
continuous bar type with round edged steel bars placed for a 10° vertical 
deflection. A 1/4" painted galvanized mesh shall be furnished and located beneath 
discharge grille. Unit top surface shall be supplied with a textured non-glare paint 
surface that resists scuffing and hides fingerprints. Units shall come with front 
adjustable leg levelers. End panels shall ship separately, individually wrapped in 
plastic and boxed to prevent damage during construction.

2. Provide 21-7/8" deep units with a full adapter back, a closed pipe tunnel and a 
rear outdoor air inlet. Provide field cut of rear, full adapter back of unit ventilator to 
match intake louver opening size. Provide 2" step down at rear, top of unit 
ventilators where indicated on schedule and/or drawings.

R. Fans: Centrifugal forward-curved double-width wheels, statically and dynamically 
balanced, direct driven, arranged to draw air through coil.

S. Room Fans and Motor: The unit fan and motor assembly shall be of a modular 
construction so that it is removable from the bottom for service, maintenance and 
access to the coil section for cleaning. The motor and fan assembly shall be low speed 
design to assure maximum quietness and efficiency. Fans shall be double inlet, forward 
curved centrifugal type with offset aerodynamic blades. Assembly shall be statically 
and dynamically balanced. Fan housings shall be steel construction, incorporating 
logarithmic expansion for quieter operation. Fan shaft shall be 1-1/4" diameter hollow 
steel with 1-1/4" end bearing. Fan and motor assembly shall be direct drive type. Motor 
speed shall be controlled by factory mounted controller requiring a 0-10 volt input to 
vary the speed. Fan/coil arrangement shall be draw-thru design for uniform coil face 
velocity and discharge air temperature. Motors shall be Electrically Commutated Motor 
(ECM) plug-in type, designed specifically for unit ventilator operation. Motors shall be 
located out of the airstream and have an internal thermal overload device (auto 
reset).Fan motors and controls shall have each hot line protected by factory installed 
cartridge type fuse(s).Motors shall have sleeve type bearings and require oiling no 
more than once annually. Units shall have shaft bearing located out of the air stream. 
Bearings in the airstream are not acceptable.
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T. Face and Bypass Damper: Each unit shall be provided with a factory-installed face and 
bypass damper, constructed of aluminum. The long sealing edges of the damper shall 
have silicone rubber impregnated cloth seals for long life and positive sealing. Face 
and bypass damper stops not fitted with seals shall not be acceptable. The damper 
ends shall have blended mohair seals glued along the ends for a positive seal. Plastic 
clip-on brush end seals will not be acceptable. The unit design shall incorporate the 
face and bypass damper to prevent coil surface wiping and be before the fan in a draw 
through configuration. Face and bypass damper positioned in the direct discharge of 
the room fan is not acceptable. The face and bypass damper shall be arranged so a 
dead air space results between the coil and the damper in a full bypass condition to 
minimize heat pick up.

U. Outdoor and Room Air Damper: Each unit shall be provided with separate room air and 
outdoor air dampers. The room air damper shall be constructed of aluminum using 
metal-forming techniques to resist twisting and shall be counterbalanced against back 
pressure. Outdoor air damper shall be two-piece double-wall construction with 1/2" 
thick, 1.5 lbs.density fiberglass insulation encapsulated between welded 20 ga. 
galvanized steel blades for rigidity and to inhibit corrosion, and have additional 
insulation on the exterior surfaces of the damper blade and on the ends of the outdoor 
air chamber. Dampers shall be fitted with mohair seals along all the sealing edges.

1. Dampers shall use turned-metal principle on long closing ends with no metal-to-
metal contact. No plastic or rubber gaskets shall be acceptable. Damper bearings 
shall be made of nylon or other material which does not require lubrication.

V. Filter:  Easily removed 1 inch thick MERV-13 type, located to filter air before coil.

2.6 AIR COILS

A. Water Coils:

1. Coils rated and tested in accordance with AHRI 410.

2. Tubes:  Material to consist of seamless copper or brass, mechanically expanded 
or tension wound to fins; appropriate tube joining methods based on tube 
material.

3. Fins:  Material to consist of aluminum or copper, continuous plate type with full fin 
collars or individual helical finned tube type wound under tension.

4. Casing:  Heavy gauge galvanized steel with mounting holes, including 
intermediate tube supports if required by coil design and length.

5. Acceptable Factory Testing Methods:

a. Proof test at 1.5 times the maximum operating pressure and leak test at the 
maximum operating temperature.

b. Leak test at minimum 300 psig air pressure under water.

c. Perform hydrostatic testing for coils with removable headers in accordance 
with approved shop drawings and normally accepted means and methods.
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2.7 BLOWER COILS

A. Type and Arrangement:

1. The unit shall be furnished as a draw-through style air handler.

B. General Construction:

1. The air handling unit shall include a blower, fan housing, coil, and drain-pan 
enclosed within and mounted to a rigid cabinet. Steel parts exposed to moisture 
shall be galvanized and insulated to prevent condensation. The complete fan 
assembly shall be wired via quick connect electrical contacts and easily 
removable for service and maintenance.

2. The air handling unit shall include a blower, fan housing, coil, and drain-pan 
enclosed within and mounted to a rigid cabinet. Steel parts exposed to moisture 
shall be galvanized and insulated to prevent condensation.

3. Cabinet:

a. Unit will be supplied with 1-inch, double-wall panels. The cabinet is to be 
thermally isolated through injected foam insulation inside each cabinet. 
Single wall cabinets with fiberglass insulation exposed in the airstream are 
not acceptable. Frame channels which allow heat conductance between the 
inside and outside of the cabinet are not acceptable. Base rails used for unit 
mounting/hanging are acceptable. Panel shall have a minimum thermal 
insulation of R-6.5. Foam injected insulation conforms to:

1) ASTM C1071 (including C665)

2) UL 181 for erosion

3) 25/50 rating for flame spread/smoke developed per ASTM E-84, UL 723 
and NFPA 90A.

4. Supply Fan:

a. Supply fans shall be a DWDI forward-curved type fan. Fan assemblies shall 
be balance tested dynamically by the manufacturer. Manufacturer must 
ensure maximum fan RPM is below the first critical speed.

b. The complete fan assembly, including motor and main drain pan shall be 
easily removable.

c. Fan motor(s) assembly shall be direct-drive style and not include belts, 
pulleys, or sheaves.

d. Fan motor(s) shall be of Direct Current Brushless type or minimum motor 
efficiency of 85 percent when rated in accordance of NEMA Standard MG 1-
2016 at full load conditions.
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e. Manufacturer’s supply fan motor must have means to adjust motor speed for 
field balancing.

f. Units shall be certified in accordance with the Central Station Air Handler 
certification program that is based on AHRI Standard 430.

g. Forward-curved fan must be capable of delivering 1.5" w.g. external static 
pressure and 3.0" w.g. total static pressure at nominal cabinet CFM.

5. Filter Section:

a. Draw-through filter section shall be a 4" flat type furnished with MERV 13 
deep -pleated panel filters.

b. Filter media shall be UL 900 listed, Class I or Class II.

c. Filters shall be easily accessible via a door or panel located on the side of the 
unit.

6. Electrical:

a. Supply fans shall be driven by Electrically Commutated motors that are run-
tested in the assembled unit and permanently lubricated. All motors shall 
have integral thermal overload protection with a maximum ambient operating 
temperature of 55°C. Motors shall be capable operating at 90 percent of 
rated voltage on all speed settings. Motors can operate up to 10 percent 
overvoltage.

b. Supply fans shall be driven by NEMA Premium Efficiency motors that are 
run-tested in the assembled unit and permanently lubricated. All motors shall 
have integral thermal overload protection with a maximum ambient operating 
temperature of 40°C. Motors shall be capable of operating 90 percent of 
rated voltage on all speed settings. Motors can operate up to 10 percent 
overvoltage.

c. Motor wires shall include a quick-disconnect motor plug.

d. All controls equipment including ECM control module, low voltage 
transformers, safety switches, disconnects, fusing, and terminal strips must 
be located inside the main unit cabinet.

7. Heating Coil:

a. Heating performance shall be as specified on the unit schedule.

b. Hot water coil fins shall have full drawn collars to provide a continuous 
surface cover over the entire tube for maximum heat transfer. Seamless 
copper tubes shall be mechanically expanded into the fins to provide a 
continuous primary-to-secondary compression bond over the entire finned 
length for maximum heat transfer rates. Bare copper tubes shall not be 
visible between fins.
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c. Coils shall be provided with headers of seamless copper tubing with intruded 
tube holes to permit expansion and contraction without creating undue stress 
or strain. Coil connections shall be female pipe thread connections with 
connection size to be determined by manufacturer based upon the most 
efficient coil circuiting. Vent and drain connections shall be furnished on the 
coil connection, external to the cabinet. Vent connections shall be provided at 
the highest point to ensure proper venting. Drain connections shall be 
provided at the lowest point.

8. Discharge Plenum:

a. A factory-installed discharge plenum is to be furnished attached to the main 
unit. This component must be constructed of a similar cabinet paneling to the 
main unit.

b. Sound-absorbing material will be affixed to the internal walls of the discharge 
plenum.

9. Economizer/Mixing Box:

a. A factory-installed mixing box for mixing two separate airstreams is to be 
furnished attached to the main unit. This component must be constructed of a 
similar cabinet that the main unit is constructed of.

b. An economizer section shall be provided, controlling return, and outdoor air.

c. Dampers intended for modulating each airstream are to be furnished to cover 
the openings of the supplied mixing box.

d. Damper blades shall be of airfoil construction. Dampers shall be AMCA Class 
1-A leakage rated

e. Damper blades shall be interoperable via linkage shaft. Gear linkage 
dampers shall not be acceptable.

f. Damper actuators shall be furnished factory installed on the mixing box. The 
actuators are to be controlled via 0-10V modulating signal and factory-wired 
back to the control area within the main cabinet.

10. Controls:

a. Unit shall be supplied with a digital controls ready interface. This interface is 
to be located inside the control box internal to the main unit. This interface 
shall include a 24VAC transformer and terminal blocks for connections to fan 
motor control, sensor control, safety switches, valve actuators, and damper 
control if applicable.

1) Fan motor control to be furnished as 0-10 VDC.

b. Unit shall be furnished with a disconnect switch and inline fusing to protect 
vital electrical components. The disconnect switch shall be operable from the 
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outside of the cabinet to reduce hazards during field service and 
commissioning.

2.8 HYDRONIC UNIT HEATERS

A. Coils:  Seamless copper tubing, silver brazed to steel headers, and with evenly spaced 
aluminum fins mechanically bonded to tubing.

B. Perform factory run test under normal operating conditions, water, and steam flow 
rates.

C. Casing:  Minimum 18 gage, 0.0478 inch thick sheet steel casing with threaded pipe 
connections for hanger rods for horizontal models and minimum 18 gage, 0.0478 inch 
thick sheet steel top and bottom plates for vertical projection models.

D. Finish:  Factory applied baked primer coat.

E. Fan:  Direct drive propeller type, statically and dynamically balanced, with fan guard; 
horizontal models with permanently lubricated sleeve bearings; vertical models with 
grease lubricated ball bearings.

F. Air Outlet:  Adjustable pattern diffuser on vertical projection models and four way 
louvers on horizontal projection models.

2.9 HYDRONIC CABINET HEATERS

A. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL), 
Intertek (ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for 
the purpose indicated.

B. Coils:

1. Evenly spaced aluminum fins mechanically bonded to copper tubes.

2. Heating Hot Water: Suitable for working temperatures up to a maximum not less 
than 200 degrees F.

C. Cabinet:  Minimum 16 gage, 0.0598 inch thick sheet steel front panel with exposed 
corners and edges rounded, easily removed panels, glass fiber insulation, integral air 
outlet, and inlet grilles.

D. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.

E. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically 
balanced, direct driven.

F. Motor: Electrically Commutated Motor.

G. Filter:  Easily removed, 1 inch thick glass fiber throw-away type, located to filter air 
before coil.
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2.10 CONVECTORS

A. Heating Elements:

1. Convector heating elements shall be non-ferrous consisting of 3/8" diameter 
copper tubing and .010 thick aluminum plate fins with full-flanged collars. The 
tubes shall be expanded mechanically into fin collars to form a permanent thermal 
bond. Fins shall be protected front and back by formed shield plates running 
entire length of element. Headers shall be cast bronze provided with bottom 
threaded piping connections. Heating elements shall be tested by manufacturer at 
100 P.S.I. air pressure under water. Elements shall be supported from brackets 
on sides of cabinet which shall allow for proper pitching of the element.

B. Cabinets:

1. Cabinets shall be formed from cold rolled steel and shall be suitably braced and 
reinforced where necessary to provide stiffness, and accurately fitted to prevent 
air leakage. Cabinet front shall be flanged top and bottom for added rigidity. Top 
edge of cabinet fronts shall be smoothly formed with 3/8" inside radius. Air outlet 
louvers (and inlet louvers where required) shall be the venetian type. 18-gauge 
cold rolled steel heating element support brackets shall be spot welded to inside 
ends of all Convector cabinets. After fabrication, all cabinets shall be thoroughly 
cleaned, and provided with a high quality baked powder prime finish. Accessory 
items shall be included as noted per job requirements.

2. Wall hung slope top cabinets:

a. cabinets shall be constructed from not less than 18-gauge CRS front and top 
and 20-gauge CRS back and sides. The front shall wrap around the sides of 
the cabinet and shall fasten at sides with concealed friction-fit slip joints. Air 
outlet louvers of venetian type shall be in slope top. Air inlet shall be through 
open bottom. Back shall be provided with holes for mounting on wall. Back 
panel has stiffener with key-hole for added support and for mounting to wall.

3. Wall mounted to floor slope tob cabinets:

a. cabinets shall be constructed from not less than 18-gauge CRS front and top 
and 20- gauge CRS back and sides. The front shall wrap around the sides of 
the cabinet and shall fasten at sides with concealed friction-fit fasteners. Air 
outlet louvers of venetian type shall be in slope top. Air inlet shall be through 
venetian type louvers stamped in front panel, same length and height as air 
outlet louvers.

4. Access Doors: Convectors shall be provided with access doors to allow access to 
hydronic accessories including shut-off valves and control valves.  Access doors 
shall be 4-1/4" x 4-1/4" and shall be located in the non-louvered area. Access 
doors shall be hinged on top with straight shaft type hinge and secured by a 
concealed 1/4 turn Hex-head operator.
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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.

D. Hydronic Radiators:

1. Locate on outside walls unless otherwise indicated.

E. Unit Ventilators:

1. Locate as indicated, level and shim units, and anchor to structure.

2. Coordinate exact location of wall louvers.

3. Install shelving and auxiliary cabinetry where indicated on drawings.

4. Provide wall trim pieces for continuous wall-to-wall installation.

F. Units with Hydronic Coils:

1. Provide with shut-off valve on supply piping and tamper-proof, balancing valve 
with memory stop on return piping.

2. If not easily accessible, extend air vent to exterior surface of cabinet for ease of 
servicing.

G. Units with Cooling Coils:  Connect drain pan to condensate drain.

H. Air Coils:

1. Install in ducts and casings in accordance with SMACNA (DCS).

a. Support coil sections independent of piping on steel channel or double angle 
frames and secure to casing.

2. Coil Safeguards:

a. Protect coils to prevent damage to flanges and fins.

b. Comb out damaged fins.
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3. Install all coils level except cleanable coils with 1:50 pitch.

I. Radiant Radiators:

1. Install units level and plumb.

2. Install expansion compensation hoses.

3. Install piping covers.

4. Coordinate with other trades to install piping adjacent to radiators for service and 
maintenance.

5. Locate all piping clear of other work.

3.3 CLEANING

A. After construction and painting is completed, clean exposed surfaces of units.

B. Vacuum clean coils and inside of units.

C. Touch-up marred or scratched surfaces of factory-finished cabinets using finish 
materials furnished by the manufacturer.

D. Install new filters.

E. 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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical demolition.

1.2 RELATED REQUIREMENTS

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. Disconnect electrical systems in walls, floors, and ceilings to be removed.

B. Coordinate utility service outages with utility company.

C. 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.

D. 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 24 hours 
before partially or completely disabling system.

2. Make temporary connections to maintain service in areas adjacent to work area.

E. Existing Telephone System:  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.
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1. Notify Nanuet Union Free School District at least 24 hours before partially or 
completely disabling system.

2. Notify telephone utility company at least 24 hours before partially or completely 
disabling system.

3. 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. Maintain access to existing electrical installations that remain active.  Modify installation 
or provide access panel as appropriate.

F. Extend existing installations using materials and methods compatible with existing 
electrical installations, or as specified.

3.4 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment that remain or that are to be reused.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Single conductor building wire.

B. Armored cable.

C. Metal-clad cable.

D. Wiring connectors.

E. Electrical tape.

F. Heat shrink tubing.

G. Wire pulling lubricant.

1.2 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 
(Reapproved 2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft 2011 (Reapproved 2017).

C. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded 
Copper Conductors for Subsequent Insulation 2004 (Reapproved 2020).

D. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride 
Plastic Pressure-Sensitive Electrical Insulating Tape 2017.

E. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and 
Electrically Insulating Rubber Tapes 2020.

F. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

G. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical 
Energy 2021.

H. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

I. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.

J. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All 
Revisions.

K. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.

L. UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.

M. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.
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N. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition, 
Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under 
other sections with the actual conductors to be installed, including adjustments for 
conductor sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide 
terminations suitable for use with the conductors to be installed.

3. 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 
conductors and cables, including detailed information on materials, construction, 
ratings, listings, and available sizes, configurations, and stranding.

B. Project Record Documents:  Record actual installed circuiting arrangements. Record 
actual routing for underground circuits.

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 conductors and cables in accordance with 
manufacturer's instructions.

1.7 FIELD CONDITIONS

A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures 
lower than 14 degrees F, unless otherwise permitted by manufacturer's instructions. 
When installation below this temperature is unavoidable, notify Engineer and obtain 
direction before proceeding with work.
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PART 2  PRODUCTS

2.1 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.

C. Nonmetallic-sheathed cable is not permitted.

D. Underground feeder and branch-circuit cable is not permitted.

E. Service entrance cable is not permitted.

F. MC cable is not permitted, except as indicated below:.

1. Where not otherwise restricted, may be used:

a. Where concealed above accessible ceilings for final connections from 
junction boxes to luminaires.

b. Where concealed in hollow stud walls, above accessible ceilings, and under 
raised floors for branch circuits up to 20 A.

1) Exception:  Provide single conductor building wire in raceway for circuit 
homerun from first outlet to panelboard.

2. In addition to other applicable restrictions, may not be used:

a. Where exposed to view.

b. Where exposed to damage.

c. For damp, wet, or corrosive locations, unless provided with a PVC jacket 
listed as suitable for those locations.

2.2 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. Provide new conductors and cables manufactured not more than one year prior to 
installation.

D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, etc. as required for a complete operating system.

E. Comply with NEMA WC 70.

F. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with 
UL 83.
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G. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 
44.

H. Conductors for Grounding and Bonding:  Also comply with Section 260526.

I. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only 
where specifically permitted):  Plenum rated, listed and labeled as suitable for use in 
return air plenums.

J. 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.

K. 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.

L. Where conductor size is not indicated, size to comply with NFPA 70 but not less than 
applicable minimum size requirements specified.

M. 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:
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1) Phase A:  Black.

2) Phase B:  Red.

3) Phase C:  Blue.

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.

2.3 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.

2. Control Circuits:  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.

b. Fixture Wiring Within Luminaires:  Type TFFN/TFN for luminaires with 
labeled maximum temperature of 90 degrees C; Approved suitable type for 
luminaires with labeled maximum temperature greater than 90 degrees C.
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2.4 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 terminal lugs for connecting conductors to equipment furnished with 
terminations designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished 
with mechanical lugs when only compression connectors are specified.

3. 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.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate 
disconnection.

5. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or 
compression connectors where connectors are required.

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:

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.
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1. Manufacturers:

a. Burndy:  www.burndy.com.

b. Ilsco:  www.ilsco.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

I. Compression Connectors:  Provide circumferential type or hex type crimp configuration.

1. Manufacturers:

a. Burndy:  www.burndy.com.

b. Ilsco:  www.ilsco.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

J. Crimped Terminals:  Nylon-insulated, with insulation grip and terminal configuration 
suitable for connection to be made.

1. Manufacturers:

a. Burndy:  www.burndy.com.

b. Ilsco:  www.ilsco.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2.5 ACCESSORIES

A. Electrical Tape:

1. Manufacturers:

a. 3M:  www.3m.com/#sle.

b. Plymouth Rubber Europa:  www.plymouthrubber.com/#sle.

2. 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.

3. 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.

4. 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.
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5. Electrical Filler Tape:  Rubber-based insulating moldable putty, minimum 
thickness of 125 mil; suitable for continuous temperature environment up to 176 
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.

1. Manufacturers:

a. 3M:  www.3m.com/#sle.

b. Burndy:  www.burndy.com.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

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

3.1 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.

3.2 PREPARATION

A. Clean raceways thoroughly to remove foreign materials before installing conductors 
and cables.

3.3 INSTALLATION

A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.
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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 
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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.

2. Installation in Vertical Raceways:  Provide supports where vertical rise exceeds 
permissible limits.

G. Install conductors with a minimum of 12 inches of slack at each outlet.

H. Neatly train and bundle conductors inside boxes, wireways, panelboards and other 
equipment enclosures.

I. Group or otherwise identify neutral/grounded conductors with associated ungrounded 
conductors inside enclosures in accordance with NFPA 70.

J. Make wiring connections using specified wiring connectors.

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.

K. 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.

2. Damp Locations:  Use insulating covers specifically designed for the connectors, 
electrical tape, or heat shrink tubing.
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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.

3. Wet Locations:  Use heat shrink tubing.

L. Insulate ends of spare conductors using vinyl insulating electrical tape.

M. 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.

N. Identify conductors and cables in accordance with Section 260553.

O. Install firestopping to preserve fire resistance rating of partitions and other elements, 
using materials and methods specified in Section 078400.

P. 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.

END OF SECTION
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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 bars.

E. Ground rod electrodes.

1.2 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power 
Equipment And Systems 2021.

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

D. 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. Coordinate the work with other trades to provide steel reinforcement complying 
with specified requirements for concrete-encased electrode.

3. 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 
grounding and bonding system components.

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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1.6 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's 
instructions.

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.

D. 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) bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings 
provided to accommodate conduit movement.

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:
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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.

4. Manufacturers - Mechanical and Compression Connectors:

a. Advanced Lightning Technology (ALT):  www.altfab.com/#sle.

b. Burndy:  www.burndy.com.

c. Harger Lightning & Grounding:  www.harger.com/#sle.

d. Thomas & Betts Corporation:  www.tnb.com/#sle.

5. Manufacturers - Exothermic Welded Connections:

a. Burndy:  www.burndy.com.

b. Cadweld, a brand of Erico International Corporation:  www.erico.com/#sle.

c. thermOweld, subsidiary of Continental Industries; division of Burndy LLC
:  www.thermoweld.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.

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. 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.

D. 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
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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 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware 2016a.

C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and 
Steel 2023.

D. MFMA-4 - Metal Framing Standards Publication 2004.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

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.
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1.4 QUALITY ASSURANCE

A. Comply with NFPA 70.

B. Comply with applicable building code.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's 
instructions.

PART 2  PRODUCTS

2.1 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:

1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, 
and hardware as necessary for the complete installation of electrical work.

2. Provide products listed, classified, and labeled as suitable for the purpose 
intended, where applicable.

3. 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.

4. Do not use products for applications other than as permitted by NFPA 70 and 
product listing.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports 
unless specifically indicated or permitted.

6. 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.

e. Provide field galvanizing or equivalent to all ends of field-cut materials (struts, 
hangers, and rods).

f. Use approved zinc-rich paint or conduit joint compound on field-cut threads of 
galvanized steel conduits prior to making connections
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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.

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:
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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.

d. Source Limitations:  Furnish channels (struts) and associated fittings, 
accessories, and hardware produced by a single manufacturer.

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. Single Conduit up to 1 inch (27 mm) trade size:  1/4 inch diameter.

c. Single Conduit larger than 1 inch (27 mm) trade size:  3/8 inch diameter.

d. Trapeze Support for Multiple Conduits:  3/8 inch diameter.

e. Outlet Boxes:  1/4 inch diameter.

f. 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. Powder-actuated fasteners are not permitted.

a. Where approved by Engineer.

b. Use only threaded studs; do not use pins.

11. Hammer-driven anchors and fasteners are not permitted.
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12. 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. Minimum Channel Thickness:  Steel sheet, 12 gauge, 0.1046 inch minimum 
base metal thickness.

d. Manufacturer:  Same as manufacturer of metal channel (strut) framing 
system.

13. Post-Installed Concrete and Masonry Anchors:  Evaluated and recognized by ICC 
Evaluation Service, LLC (ICC-ES) for compliance with applicable building code.

14. Manufacturers - Mechanical Anchors:

a. Hilti, Inc:  www.us.hilti.com/#sle.

b. ITW Red Head, a division of Illinois Tool Works, 
Inc:  www.itwredhead.com/#sle.

c. Powers Fasteners, Inc:  www.powers.com/#sle.

d. Simpson Strong-Tie Company Inc:  www.strongtie.com/#sle.

15. Manufacturers - Powder-Actuated Fastening Systems:

a. Hilti, Inc:  www.us.hilti.com/#sle.

b. ITW Ramset, a division of Illinois Tool Works, Inc:  www.ramset.com/#sle.

c. Powers Fasteners, Inc:  www.powers.com/#sle.

d. Simpson Strong-Tie Company Inc:  www.strongtie.com/#sle.

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).
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C. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-
ES) evaluation report conditions of use where applicable.

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. Conduit Support and Attachment:  Also comply with Section 260533.13.

J. Interior Luminaire Support and Attachment:  Also comply with Section 265100.

K. Exterior Luminaire Support and Attachment:  Also comply with Section 265600.

L. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete 
seepage during concrete pour.

M. Secure fasteners according to manufacturer's recommended torque settings.

N. Remove temporary supports.

O. Identify independent electrical component support wires above accessible ceilings (only 
where specifically indicated or permitted) with color distinguishable from ceiling support 
wires in accordance with NFPA 70.

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.
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C. Correct deficiencies and replace damaged or defective support and attachment 
components.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).

B. Flexible metal conduit (FMC).

C. Liquidtight flexible metal conduit (LFMC).

D. Electrical metallic tubing (EMT).

E. Conduit fittings.

F. Accessories.

1.2 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 
2020.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

C. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2020.

D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical 
Metallic Tubing, and Cable 2014.

E. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020.

F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

G. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.

H. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.

I. UL 360 - Liquid-Tight Flexible Metal Conduit Current Edition, Including All Revisions.

J. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.

K. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.

L. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in 
Hazardous (Classified) Locations Current Edition, Including All Revisions.

1.3 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.
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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.

1.4 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for 
conduits and fittings.

B. 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.

1.5 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. 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 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, 
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comply with the most restrictive requirements. Where conduit type for a particular 
application is not specified, use galvanized steel rigid metal conduit.

C. Underground:

1. Under Slab on Grade:  Use galvanized steel rigid metal conduit, intermediate 
metal conduit (IMC), PVC-coated galvanized steel rigid metal conduit, or rigid 
PVC conduit.

2. Exterior, Direct-Buried:  Use galvanized steel rigid metal conduit or rigid PVC 
conduit.

3. Exterior, Embedded Within Concrete:  Use galvanized steel rigid metal conduit or 
rigid PVC conduit.

4. Where rigid polyvinyl (PVC) conduit is provided, transition to galvanized steel rigid 
metal conduit where emerging from underground.

5. Where rigid polyvinyl (PVC) conduit larger than 2 inch (53 mm) trade size is 
provided, use galvanized steel rigid metal conduit elbows for bends.

6. Where steel conduit is installed in direct contact with earth where soil has a 
resistivity of less than 2000 ohm-centimeters or is characterized as severely 
corrosive based on soils report or local experience, use corrosion protection tape 
to provide supplementary corrosion protection or use PVC-coated galvanized 
steel rigid metal conduit.

D. Embedded Within Concrete:

1. Within Slab on Grade:  Not permitted.

E. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit, 
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

F. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit, 
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

G. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit, 
intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

H. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.

I. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal 
conduit, intermediate metal conduit (IMC), or electrical metallic tubing (EMT).

J. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal 
conduit.

1. Locations subject to physical damage include, but are not limited to:

a. Where exposed below 8 feet, except within electrical and communication 
rooms or closets.
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K. Exposed, Interior, Subject to Severe Physical Damage:  Use galvanized steel rigid 
metal conduit (RMC).

L. Exposed, Exterior:  Use galvanized steel rigid metal conduit or PVC-coated galvanized 
steel rigid metal conduit.

M. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use 
galvanized steel rigid metal conduit.

N. Hazardous (Classified) Locations:  Use galvanized steel rigid metal conduit.

O. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.

1. Maximum Length:  6 feet.

P. Connections to Vibrating Equipment:

1. Dry Locations:  Use flexible metal conduit.

2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.

3. Maximum Length:  6 feet unless otherwise indicated.

4. Vibrating equipment includes, but is not limited to:

a. Transformers.

b. Motors.

Q. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit (FMC) or 
galvanized steel electrical metallic tubing (EMT).

2.2 CONDUIT REQUIREMENTS

A. Existing Work:  Where existing conduits are indicated to be reused, they may be 
reused only where they comply with specified requirements, are free from corrosion, 
and integrity is verified by pulling mandrel through them.

B. Communications Systems Conduits:  Also comply with Section 271000.

C. Fittings for Grounding and Bonding:  Also comply with Section 260526.

D. Provide all conduit, fittings, supports, and accessories required for a complete raceway 
system.

E. Provide products listed, classified, and labeled as suitable for the purpose intended.

F. 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:  3/4 inch ( 21 mm) trade size.
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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.

G. 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. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and 
labeled as complying with UL 514B.

3. Hazardous (Classified) Locations:  Use fittings listed and labeled as complying 
with UL 1203 for the classification of the installed location.

4. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.

5. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw 
and compression (gland) type fittings are not permitted.

2.4 FLEXIBLE METAL CONDUIT (FMC)

A. Manufacturers:

1. AFC Cable Systems, Inc:  www.afcweb.com.

2. Electri-Flex Company:  www.electriflex.com.

3. International Metal Hose:  www.metalhose.com.
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B. 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.

C. Fittings:

1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as 
complying with UL 514B.

3. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.

2.5 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)

A. Manufacturers:

1. AFC Cable Systems, Inc:  www.afcweb.com.

2. Electri-Flex Company:  www.electriflex.com.

3. International Metal Hose:  www.metalhose.com.

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. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as 
complying with UL 514B.

3. Material:  Use steel or malleable iron.

2.6 ELECTRICAL METALLIC TUBING (EMT)

A. Manufacturers:

1. Allied Tube & Conduit:  www.alliedeg.com.
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2. Nucor Tubular Products:  www.nucortubular/#sle.

3. Wheatland Tube Company:  www.wheatland.com.

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. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com/#sle.

b. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.

c. Thomas & Betts Corporation:  www.tnb.com/#sle.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as 
complying with UL 514B.

3. Material:  Use steel or malleable iron.

4. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.

5. Damp or Wet Locations (where permitted):  Use fittings listed for use in wet 
locations.

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.

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. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.

2. When conduit destination is indicated without specific routing, determine exact 
routing required.
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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 provide no more than 150 feet between pull points.

10. Route conduits above water and drain piping where possible.

11. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and 
at sealing fittings where moisture may collect.

12. Maintain minimum clearance of 6 inches between conduits and piping for other 
systems.

13. 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.

14. Group parallel conduits in the same area together on a common rack.

E. Conduit Support:
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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.

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.

F. 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.
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6. Where spare conduits stub up through concrete floors and are not terminated in a 
box or enclosure, provide threaded couplings equipped with threaded plugs set 
flush with finished floor.

7. Provide insulating bushings or insulated throats at all conduit terminations to 
protect conductors.

8. Secure joints and connections to provide maximum mechanical strength and 
electrical continuity.

G. 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. Install firestopping to preserve fire resistance rating of partitions and other 
elements, using materials and methods specified in Section 078400.

H. Underground Installation:

1. Provide trenching and backfilling.

2. Minimum Cover, Unless Otherwise Indicated or Required:

a. Underground, Exterior:  24 inches.

b. Under Slab on Grade:  12 inches to bottom of slab.

3. Provide underground warning tape in accordance with Section 260553 along 
entire conduit length for service entrance where not concrete-encased.
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I. Hazardous (Classified) Locations:  Where conduits cross boundaries of hazardous 
(classified) locations, provide sealing fittings located as indicated or in accordance with 
NFPA 70.

J. 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.

K. 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.

L. 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.

M. Provide grounding and bonding in accordance with Section 260526.

N. Identify conduits in accordance with Section 260553.

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. 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.

B. Run raceways concealed in finished areas.  Raceways may be run exposed in 
unfinished areas such as mechanical and electrical rooms.
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C. Flexible metal conduit may be used where conduit and wire installation requires 
"fishing" through confined chases.

D. Liquidtight flexible metal conduit may be used for final connections to equipment in wet 
or damp areas, maximum length six feet.

END OF SECTION
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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.

1.2 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical 
Metallic Tubing, and Cable 2014.

D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 
2013 (Reaffirmed 2020).

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations 
Current Edition, Including All Revisions.

H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current 
Edition, Including All Revisions.

I. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.

J. UL 514A - Metallic Outlet Boxes 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.
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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.

8. 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 
underground handhole enclosures, underground handhole enclosures, underground 
handhole enclosures, and underground handhole enclosures.

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. Project Record Documents:  Record actual locations for underground handhole 
enclosures, underground handhole enclosures, underground handhole enclosures, 
underground handhole enclosures, and underground handhole enclosures.

D. Maintenance Materials:   Furnish the following for Nanuet Union Free School District's 
use in maintenance of project.

1. Keys for Lockable Enclosures:  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. 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 products in accordance with manufacturer's 
instructions.
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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 is used.

4. Use suitable concrete type boxes where flush-mounted in concrete.

5. Use suitable masonry type boxes where flush-mounted in masonry walls.

6. Use raised covers suitable for the type of wall construction and device 
configuration where required.

7. Use shallow boxes where required by the type of wall construction.

8. Do not use "through-wall" boxes designed for access from both sides of wall.

9. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying 
with UL 514A.

10. Cast Metal Boxes:  Comply with NEMA FB 1, and list and label as complying with 
UL 514A; furnish with threaded hubs.

11. 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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12. Boxes for Ganged Devices:  Use multigang boxes of single-piece construction. Do 
not use field-connected gangable boxes unless specifically indicated or permitted.

13. 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. Ceiling Outlets:  4 inch octagonal or square by 1-1/2 inch deep (100 by 38 
mm) trade size.

14. Wall Plates:  Comply with Section 262726.

15. Manufacturers:

a. Cooper Crouse-Hinds, a division of Eaton 
Corporation:  www.cooperindustries.com/#sle.

b. Hubbell Incorporated; Bell Products:  www.hubbell-rtb.com.

c. Hubbell Incorporated; RACO Products:  www.hubbell-rtb.com.

d. O-Z/Gedney, a brand of Emerson Electric Co:  www.emerson.com/#sle.

e. 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.

b. Boxes 6 square feet and Larger:  Provide sectionalized screw-cover or 
hinged-cover enclosures.

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.
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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.

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. Locate boxes to be accessible. Provide access panels in accordance with Section 
08 31 13 as required where approved by the Architect.
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3. Unless dimensioned, box locations indicated are approximate.

4. 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.

5. Locate boxes so that wall plates do not span different building finishes.

6. Locate boxes so that wall plates do not cross masonry joints.

7. Unless otherwise indicated, where multiple outlet boxes are installed at the same 
location at different mounting heights, install along a common vertical center line.

8. Do not install flush-mounted boxes on opposite sides of walls back-to-back. 
Provide minimum 6 inches horizontal separation unless otherwise indicated.

9. Acoustic-Rated Walls:  Do not install flush-mounted boxes on opposite sides of 
walls back-to-back; provide minimum 24 inches horizontal separation.

10. Fire Resistance Rated Walls:  Install flush-mounted boxes such that the required 
fire resistance will not be reduced.

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.

11. 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.

12. 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.
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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. Install permanent barrier between ganged wiring devices when voltage between 
adjacent devices exceeds 300 V.

O. Install firestopping to preserve fire resistance rating of partitions and other elements, 
using materials and methods specified in Section 07 84 13.

P. Close unused box openings.

Q. Install blank wall plates on junction boxes and on outlet boxes with no devices or 
equipment installed or designated for future use.

R. Provide grounding and bonding in accordance with Section 260526.

S. Identify boxes in accordance with Section 260553.

3.3 CLEANING

A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.
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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
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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 2015.

B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

D. UL 5 - Surface Metal Raceways and Fittings Current Edition, Including All Revisions.

E. UL 111 - Outline of Investigation for Multioutlet Assemblies Current Edition, Including 
All Revisions.

F. 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.
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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.

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 products in accordance with manufacturer's 
instructions.

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-wiring.com.

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.

C. Metal Channel (Strut) Used as Raceway:  Comply with Section 260529.
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D. Surface Raceway System:

1. Raceway Type:  Single channel, painted steel.

2. Length:  As indicated on the drawings.

3. Color:  White.

4. Accessory Device Boxes:  Suitable for the devices to be installed; color to match 
raceway.

2.3 WIREWAYS

A. Manufacturers:

1. Cooper B-Line, a division of Cooper Industries:  www.cooperindustries.com/#sle.

2. Hoffman, a brand of Pentair Technical Products:  www.hoffmanonline.com/#sle.

3. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

B. Description:  Lay-in wireways and wiring troughs with removable covers; listed and 
labeled as complying with UL 870.

C. Wireway Type, Unless Otherwise Indicated:

1. Indoor Clean, Dry Locations:  NEMA 250, Type 1, painted steel with screw-cover.

2. Outdoor Locations:  NEMA 250, Type 3R, painted steel with screw-cover; include 
provision for padlocking.

D. Finish for Painted Steel Wireways:  Manufacturer's standard grey unless otherwise 
indicated.

E. Minimum Wireway Size:  4 by 4 inches unless otherwise indicated.

F. 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.
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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 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.

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



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Identification for Electrical Systems                                             260553 -1 of 12 

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 (Reaffirmed 2017).

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011 
(Reaffirmed 2017).

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 2024.

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.
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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. Switchboards:

1) Identify ampere rating.

2) Identify power source and circuit number. Include location when not 
within sight of equipment.

3) Use identification nameplate to identify load(s) served for each branch 
device. Do not identify spares and spaces.

b. Panelboards:

1) Identify ampere rating.

2) Identify voltage and phase.

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, use identification nameplate to identify load(s) 
served for each branch device.

c. Enclosed switches, circuit breakers, and motor controllers:

1) Identify voltage and phase.

2) Identify power source and circuit number. Include location when not 
within sight of equipment.

3) Identify load(s) served. Include location when not within sight of 
equipment.
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d. Time Switches:

1) Identify load(s) served and associated circuits controlled. Include 
location.

2) Identify source and circuit number.

e. Enclosed Contactors:

1) Identify ampere rating.

2) Identify voltage and phase.

3) Identify configuration, e.g., E.O.E.H. (electrically operated, electrically 
held) or E.O.M.H. (electrically operated, mechanically held).

4) Identify coil voltage.

5) Identify load(s) and associated circuits controlled. Include location.

6) Identify source and circuit number.

f. Transfer Switches:

1) Identify voltage and phase.

2) Identify power source and circuit number for both normal power source 
and standby power source. Include location when not within sight of 
equipment.

3) Identify load(s) served. Include location when not within sight of 
equipment.

4) Identify short circuit current rating based on the specific overcurrent 
protective device type and settings protecting the transfer switch.

2. Service Equipment:

a. Use identification nameplate to identify each service disconnecting means.

b. For buildings or structures supplied by more than one service, or any 
combination of branch circuits, feeders, and services, use identification 
nameplate or means of identification acceptable to authority having 
jurisdiction at each service disconnecting means to identify all other services, 
feeders, and branch circuits supplying that building or structure. Verify format 
and descriptions with authority having jurisdiction.

c. Use identification nameplate at each piece of service equipment to identify 
the available fault current and the date calculations were performed.

3. Emergency System Equipment:
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a. Use identification nameplate or voltage marker to identify emergency system 
equipment in accordance with NFPA 70.

b. Use identification nameplate at each piece of service equipment to identify 
type and location of on-site emergency power sources.

c. Use identification nameplate to identify emergency operating instructions for 
emergency system equipment.

4. Use identification nameplate to identify disconnect location for equipment with 
remote disconnecting means.

5. 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.

6. Use identification label or handwritten text using indelible marker on inside of door 
at each motor controller to identify nameplate horsepower, full load amperes, 
code letter, service factor, voltage, and phase of motor(s) controlled.

7. Use identification label to identify overcurrent protective devices for branch circuits 
serving fire alarm circuits. Identify with text "FIRE ALARM CIRCUIT".

8. 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.

9. Arc Flash Hazard Warning Labels:  Use warning labels to identify arc flash 
hazards for electrical equipment, such as switchboards, panelboards, industrial 
control panels, meter socket enclosures, and motor control centers that are likely 
to require examination, adjustment, servicing, or maintenance while energized.

a. Minimum Size:  3.5 by 5 inches.

b. Legend:  Include orange header that reads "WARNING", followed by the 
word message "Arc Flash and Shock Hazard; Appropriate PPE Required; Do 
not operate controls or open covers without appropriate personal protection 
equipment; Failure to comply may result in injury or death; Refer to NFPA 
70E for minimum PPE requirements" or approved equivalent.

c. Service Equipment:  Include the following information in accordance with 
NFPA 70.
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1) Nominal system voltage.

2) Available fault current.

3) Clearing time of service overcurrent protective device(s).

10. 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.

11. 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. 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.

3. 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.

4. Use wire and cable markers to identify connected grounding electrode system 
components for grounding electrode conductors.

5. Use underground warning tape to identify direct buried cables.

C. Identification for Raceways:

1. Use color-coded bands to identify systems other than normal power system for 
accessible conduits at maximum intervals of 20 feet.

a. Color-Coded Bands:  Use field-painting or vinyl color coding electrical tape to 
mark bands 3 inches wide.

1) Color Code:
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(a) Emergency Power System: Red.

2) Field-Painting:  Comply with Section 09 91 00.

3) Vinyl Color Coding Electrical Tape:  Comply with Section 260519.

2. Use identification labels, handwritten text using indelible marker, or plastic marker 
tags to identify circuits enclosed for accessible conduits at wall penetrations, at 
floor penetrations, at roof penetrations, and at equipment terminations when 
source is not within sight.

3. Use identification labels, handwritten text using indelible marker, or plastic marker 
tags to identify spare conduits at each end. Identify purpose and termination 
location.

4. Use underground warning tape to identify underground raceways.

D. Identification for Cable Tray:  Comply with Section 260536.

E. Identification for Boxes:

1. Use voltage markers to identify highest voltage present.

2. Use color coded boxes to identify systems other than normal power system.

a. Color-Coded Boxes:  Field-painted in accordance with Section 09 91 00.

3. Use identification labels or handwritten text using indelible marker to identify 
circuits enclosed.

F. Identification for Devices:

1. Identification for Communications Devices:  Comply with Section 271000.

2. Wiring Device and Wallplate Finishes:  Comply with Section 262726.

3. Factory Pre-Marked Wallplates:  Comply with Section 262726.

4. Use identification label to identify fire alarm system devices.

a. For devices concealed above suspended ceilings, provide additional 
identification on ceiling tile below device location.

5. Use identification label or engraved wallplate to identify serving branch circuit for 
all receptacles.

a. For receptacles in public areas or in areas as directed by Architect, provide 
identification on inside surface of wallplate.

6. Use identification label or engraved wallplate to identify load controlled for wall-
mounted control devices controlling loads that are not visible from the control 
location and for multiple wall-mounted control devices installed at one location.
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7. Use identification label to identify receptacles protected by upstream GFI 
protection, where permitted.

G. Identification for Luminaires:

1. Use permanent red dot on luminaire frame to identify luminaires containing 
emergency (battery) ballasts.

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.

c. Seton Identification Products:  www.seton.com.

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.

b. Brother International Corporation:  www.brother-usa.com/#sle.

c. Panduit Corp:  www.panduit.com/#sle.
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2. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, 
and abrasion resistant.

a. Use only for indoor locations.

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) 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.

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.

E. Format for Caution and Warning Messages:
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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.

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.

H. Format for Fire Alarm Device Identification:

1. Minimum Size:  3/8 inch by 1.5 inches.

2. Legend:  Designation indicated and device zone or address.

3. Text: All capitalized unless otherwise indicated.

4. Minimum Text Height:  3/16 inch.

5. Color:  Red text on white background.

2.3 WIRE AND CABLE MARKERS

A. Manufacturers:

1. Brady Corporation:  www.bradyid.com.

2. HellermannTyton:  www.hellermanntyton.com.
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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.

2.4 UNDERGROUND WARNING TAPE

A. Manufacturers:

1. Brady Corporation:  www.bradyid.com.

2. Brimar Industries, Inc:  www.brimar.com/#sle.

3. Seton Identification Products:  www.seton.com.

B. Materials:  Use foil-backed detectable type polyethylene tape suitable for direct burial, 
unless otherwise indicated.

C. Foil-backed Detectable Type Tape:  6 inches wide, with minimum thickness of 5 mil, 
unless otherwise required for proper detection.

D. Legend:  Type of service, continuously repeated over full length of tape.

E. 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.

3. Seton Identification Products:  www.seton.com.
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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.

a. Do not use labels designed to be completed using handwritten text.

b. Provide polyester overlaminate to protect handwritten text.

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 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

3.2 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.

5. Branch Devices:  Adjacent to device.
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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.

3.3 FIELD QUALITY CONTROL

A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or 
other signs of improper adhesion.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Occupancy sensors.

B. Room Controllers

1.2 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

C. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with 
Electronic Drivers and Discharge Ballasts 2020.

D. 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 photo sensors for daylighting controls with windows, 
skylights, and luminaires to achieve optimum operation.  Coordinate placement 
with ductwork, piping, equipment, or other potential obstructions to light level 
measurement 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.

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.

1. Occupancy Sensors:  Include detailed motion detection coverage range diagrams.

B. Shop Drawings:
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1. Occupancy Sensors:  Provide lighting plan indicating location, model number, and 
orientation of each occupancy sensor and associated system component.

2. Daylighting Controls:  Provide lighting plan indicating location, model number, and 
orientation of each photo sensor and associated system component.

C. Field Quality Control Reports.

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 detailed information on device programming 
and setup.

F. Maintenance Materials:  Furnish the following for Nanuet Union Free School District's 
use in maintenance of project.

G. Project Record Documents:  Record actual installed locations and settings for lighting 
control devices.

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 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

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 lighting control components.
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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.

C. Products for Switching of Electronic Ballasts/Drivers:  Tested and rated to be suitable 
for peak inrush currents specified in NEMA 410.

2.2 ROOM CONTROLLERS  AND ACCESSORIES

A. Manufacturer:  Eaton/Cooper Greengate RC3D

B. The Room Controllers are connected to a 120 VAC or 277 VAC 20 Amp circuit to 
provide unit power and input power to the individual relays. The wall stations, 
occupancy/vacancy sensors, and daylight sensors and receptacle control devices 
connect via QuickConnect cables providing a Class 2 connection. Upon power up the 
pre-engraved wall station automatically controls the On/Off relays adjust the dimming 
outputs. The daylight sensor will immediately adjust the lighting levels based on natural 
light.

C. Refer to drawing details for part numbers and components.

D. Provide manufacturer's pre-terminated cables.

E. Utilize daylight sensor where daylighting is required as indicated on the plans.

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.
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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. 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:  As indicated on the drawings.

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. Outdoor Photo Control Locations:

1. Where possible, locate outdoor photo controls with photo sensor facing north. If 
north facing photo sensor is not possible, install with photo sensor facing east, 
west, or down.

2. Locate outdoor photo controls so that photo sensors do not face artificial light 
sources, including light sources controlled by the photo control itself.
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J. Install outdoor photo controls so that connections are weatherproof. Do not install photo 
controls with conduit stem facing up in order to prevent infiltration of water into the 
photo control.

K. Lamp Burn-In:  Operate lamps at full output for minimum of 100 hours or prescribed 
period per manufacturer's recommendations prior to use with any dimming controls. 
Replace lamps that fail prematurely due to improper lamp burn-in.

L. Unless otherwise indicated, install power packs for lighting control devices above 
accessible ceiling or above access panel in inaccessible ceiling near the sensor 
location.

M. Where indicated, install separate compatible wall switches for manual control interface 
with lighting control devices or associated power packs.

N. 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 time switches to verify proper operation.

C. Test outdoor photo controls to verify proper operation, including time delays where 
applicable.

D. Test daylighting controls to verify proper operation, including light level measurements 
and time delays where applicable. Record test results in written report to be included 
with submittals.

E. Correct wiring deficiencies and replace damaged or defective lighting control devices.

F. Comply with requirements of the New York State Energy Code.

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.

3.7 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of lighting control devices to Engineer, 
and correct deficiencies or make adjustments as directed.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Electrical service requirements.

1.2 DEFINITIONS

A. Service Point:  The point of connection between the facilities of the serving utility and 
the premises wiring as defined in NFPA 70, and as designated by the Utility Company.

1.3 REFERENCE STANDARDS

A. IEEE C2 - National Electrical Safety Code(R) (NESC(R)) 2023.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 ADMINISTRATIVE REQUIREMENTS

A. No later than two weeks following date of the Agreement, notify Utility Company of 
anticipated date of service.

B. Coordination:

1. Verify the following with Utility Company representative:

a. Utility Company requirements, including division of responsibility.

b. Exact location and details of utility point of connection.

c. Utility easement requirements.

d. Utility Company charges associated with providing service.

2. Coordinate the work with other trades to avoid placement of other utilities or 
obstructions within the spaces dedicated for electrical service and associated 
equipment.

3. Coordinate arrangement of service entrance 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.

C. Arrange for Utility Company to provide permanent electrical service.  Prepare and 
submit documentation required by Utility Company.

D. Utility Company charges associated with providing permanent service to be paid by 
Owner.
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E. Preinstallation Meeting:  Convene one week prior to commencing work of this section 
to review service requirements and details with Utility Company representative.

F. Scheduling:

1. Where work of this section involves interruption of existing electrical service, 
arrange service interruption with Nanuet Union Free School District.

2. Arrange for inspections necessary to obtain Utility Company approval of 
installation.

1.5 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for 
each product. Include ratings, configurations, standard wiring diagrams, outline and 
support point dimensions, finishes, weights, service condition requirements, and 
installed features.

B. Shop Drawings: Include dimensioned plan views and sections indicating locations and 
arrangement of Utility Company and service entrance equipment, metering provisions, 
required clearances, and proposed service routing.

C. Project Record Documents:  Record actual locations of equipment and installed service 
routing.

1.6 QUALITY ASSURANCE

A. Comply with the following:

1. IEEE C2 (National Electrical Safety Code).

2. NFPA 70 (National Electrical Code).

3. The requirements of the Utility Company.

B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's 
instructions.

B. Store products indoors in a clean, dry space having a uniform temperature to prevent 
condensation (including outdoor rated products which are not weatherproof until 
completely and properly installed).  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 products carefully to avoid damage to internal components, enclosure, and 
finish.
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PART 2  PRODUCTS

2.1 ELECTRICAL SERVICE REQUIREMENTS

A. Provide new electrical service consisting of all required conduits, conductors, 
equipment, metering provisions, supports, accessories, etc. as necessary for 
connection between Utility Company point of supply and service entrance equipment.

B. Electrical Service Characteristics:  As indicated on drawings.

C. Utility Company:  As indicated on drawings.

D. Division of Responsibility:  As indicated on drawings.

E. Products Furnished by Contractor:  Comply with Utility Company requirements.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that ratings and configurations of service entrance equipment are consistent with 
the indicated requirements.

C. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION

3.3 INSTALLATION

A. Install products in accordance with manufacturer's instructions and Utility Company 
requirements.

B. Perform work in accordance with NECA 1 (general workmanship).

C. Arrange equipment to provide minimum clearances and required maintenance access.

D. Provide required support and attachment components in accordance with Section 
260529.

E. Provide grounding and bonding for service entrance equipment in accordance with 
Section 260526.

F. Identify service entrance equipment, including main service disconnect(s) in 
accordance with Section 260553.

3.4 PROTECTION

A. Protect installed equipment from subsequent construction operations.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. General purpose transformers.

B. K-factor transformers rated for nonlinear loads.

1.2 REFERENCE STANDARDS

A. 10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and 
Industrial Equipment - Distribution Transformers Current Edition.

B. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, 
and Maintenance of Dry-Type Distribution and Power Transformers 2015.

C. IEEE C57.96 - IEEE Standard Guide for Loading Dry-Type Distribution and Power 
Transformers 2013.

D. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

E. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers 2015.

F. NEMA ST 20 - Dry Type Transformers for General Applications 2021.

G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power 
Equipment And Systems 2021.

I. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

J. UL 506 - Standard for Specialty Transformers Current Edition, Including All Revisions.

K. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers 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 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 placement of supports, anchors, etc. required for 
mounting.
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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.

B. Coordination:  Coordinate the work with placement of support framing and anchors 
required for mounting of transformers.

1.4 SUBMITTALS

A. Product Data:  Include voltage, kVA, impedance, tap configurations, insulation system 
class and rated temperature rise, efficiency, sound level, enclosure ratings, outline and 
support point dimensions, weight, required clearances, service condition requirements, 
and installed features.

B. Shop Drawings:  Provide dimensioned plan and elevation views of transformers and 
adjacent equipment with all required clearances indicated.

C. Project Record Documents:  Record actual locations of transformers.

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. 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 in accordance with manufacturer's written instructions.  Lift only with lugs 
provided for the purpose.  Handle carefully to avoid damage to transformer internal 
components, enclosure, and finish.

1.7 FIELD CONDITIONS

A. Ambient Temperature: Do not exceed 86 degrees F average or 104 degrees F 
maximum measured during any 24 hour period during and after installation of 
transformers.
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PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Eaton Corporation:  www.eaton.com.

B. General Electric Company:  www.geindustrial.com/#sle.

C. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

2.2 TRANSFORMERS - GENERAL REQUIREMENTS

A. Description:  Factory-assembled, dry type transformers for 60 Hz operation designed 
and manufactured in accordance with NEMA ST 20 and listed, classified, and labeled 
as suitable for the purpose intended.

B. Unless noted otherwise, transformer ratings indicated are for continuous loading 
according to IEEE C57.96 under the following service conditions:

1. Altitude:  Less than 3,300 feet.

2. Ambient Temperature:

a. Greater than 10 kVA:  Not exceeding 104 degrees F.

b. Less than 10 kVA:  Not exceeding 77 degrees F.

3. Ambient Temperature: Not exceeding 86 degrees F average or 104 degrees F 
maximum measured during any 24 hour period.

C. Core:  High grade, non-aging silicon steel with high magnetic permeability and low 
hysteresis and eddy current losses. Keep magnetic flux densities substantially below 
saturation point, even at 10 percent primary overvoltage. Tightly clamp core 
laminations to prevent plate movement and maintain consistent pressure throughout 
core length.

D. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to 
effectively seal out moisture and other contaminants.

E. Basic Impulse Level:  10 kV.

F. Ground core and coil assembly to enclosure by means of a visible flexible copper 
grounding strap.

G. Isolate core and coil from enclosure using vibration-absorbing mounts.

H. Nameplate:  Include transformer connection data, ratings, wiring diagrams, and 
overload capacity based on rated winding temperature rise.

2.3 GENERAL PURPOSE TRANSFORMERS

A. Description:  Self-cooled, two winding transformers listed and labeled as complying 
with UL 506 or UL 1561; ratings as indicated on the drawings.
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B. Primary Voltage:  480 volts delta, 3 phase.

C. Secondary Voltage:  208Y/120 volts, 3 phase.

D. Insulation System and Allowable Average Winding Temperature Rise:

1. 15 kVA and Larger:  Class 220 degrees C insulation system with 80 degrees C 
average winding temperature rise.

E. Coil Conductors:  Continuous aluminum windings with terminations brazed or welded.

F. Minimum Impedance:  3%.  

G. Winding Taps:

1. 15 kVA through 300 kVA:  Two 2.5 percent full capacity primary taps above and 
four 2.5 percent full capacity primary taps below rated voltage.

H. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.

I. Sound Levels:  Standard sound levels complying with NEMA ST 20

J. Mounting Provisions:

1. 15 kVA through 75 kVA:  Suitable for wall, floor, or trapeze mounting.

2. Larger than 75 kVA:  Suitable for floor mounting.

K. Transformer Enclosure:  Comply with NEMA ST 20.

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the 
following installation locations:

a. Indoor clean, dry locations:  Type 1.

2. Construction:  Steel.

a. Less than 15 kVA:  Totally enclosed, non-ventilated.

b. 15 kVA and Larger:  Ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.

4. Provide lifting eyes or brackets.

L. Accessories:

1. Mounting Brackets:  Provide manufacturer's standard brackets.

2. Lug Kits:  Sized as required for termination of conductors as indicated on the 
drawings.
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2.4 K-FACTOR TRANSFORMERS RATED FOR NONLINEAR LOADS

A. Description:  Self-cooled, two winding transformers listed and labeled as complying 
with UL 1561, and designed to supply nonlinear loads to the degree designated by the 
UL defined K-factor; ratings as indicated on the drawings.

B. K-factor Rating:  K-13, or higher.

C. Insulation System and Allowable Average Winding Temperature Rise:  Class 220 
degrees C insulation system with 150 degrees C average winding temperature rise.

D. Coil Conductors:  Continuous aluminum windings with terminations brazed or welded. 
Individually insulate secondary conductors and arrange to minimize hysteresis and 
eddy current losses at harmonic frequencies. Size secondary neutral conductor at twice 
the secondary phase conductor ampacity.

E. Winding Taps:  Two 2.5 percent full capacity primary taps above and four 2.5 percent 
full capacity primary taps below rated voltage.

F. Neutral Bus:  Sized to accommodate twice the rated secondary current.

G. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.

H. Sound Levels:  Standard sound levels complying with NEMA ST 20

I. Mounting Provisions:

1. Up to 75 kVA:  Suitable for wall, floor, or trapeze mounting.

2. Larger than 75 kVA:  Suitable for floor mounting.

J. Transformer Enclosure:  Comply with NEMA ST 20.

1. Environment Type per NEMA 250:  Unless otherwise indicated, as specified for 
the following installation locations:

2. Construction:  Steel, ventilated.

3. Finish:  Manufacturer's standard grey, suitable for outdoor installations.

4. Provide lifting eyes or brackets.

2.5 SOURCE QUALITY CONTROL

A. Factory test transformers according to NEMA ST 20.

B. Sound Level Tests:  Perform factory test designated in NEMA ST 20 as "design" test 
on each production unit.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.
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B. Verify that suitable support frames and anchors are installed where required and that 
mounting surfaces are ready to receive transformers.

C. Perform pre-installation tests and inspections on transformers per manufacturer's 
instructions and as specified in NECA 409. Correct deficiencies prior to installation.

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 transformers in accordance with NECA 409 and IEEE C57.94.

D. Use flexible conduit, under the provisions of Section 260533.13, 2 feet minimum length, 
for connections to transformer case.  Make conduit connections to side panel of 
enclosure.

E. Arrange equipment to provide minimum clearances as specified on transformer 
nameplate and in accordance with manufacturer's instructions and NFPA 70.

F. Install transformers plumb and level.

G. Transformer Support:

1. Provide required support and attachment in accordance with Section 260529, 
where not furnished by transformer manufacturer.

2. Use integral transformer flanges, accessory brackets furnished by manufacturer, 
or field-fabricated supports to support wall-mounted transformers.

3. Unless otherwise indicated, mount floor-mounted transformers on properly sized 3 
inch high concrete pad constructed in accordance with Section 033000.

4. Use trapeze hangers assembled from threaded rods and metal channel (strut) to 
support suspended transformers. Provide independent support from building 
structure. Do not provide support from piping, ductwork, or other systems.

H. Mount wall-mounted transformers using integral flanges or accessory brackets 
furnished by the manufacturer.

I. Mount floor-mounted transformers on properly sized 3 inch high concrete pad.

J. Mount floor-mounted transformers using vibration isolators suitable for isolating the 
transformer noise from the building structure.

K. Provide grounding and bonding in accordance with Section 260526.

L. Remove shipping braces and adjust bolts that attach the core and coil mounting 
bracket to the enclosure according to manufacturer's recommendations in order to 
reduce audible noise transmission.
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M. Where not factory-installed, install lugs sized as required for termination of conductors 
as indicated.

N. Identify transformers in accordance with Section 260553.

3.3 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.

3.4 ADJUSTING

A. Measure primary and secondary voltages and make appropriate tap adjustments.

B. Adjust tightness of mechanical and electrical connections to manufacturer's 
recommended torque settings.

3.5 CLEANING

A. Clean dirt and debris from transformer components according to manufacturer's 
instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Low-voltage (600 V and less) switchboards and associated accessories for service and 
distribution applications.

B. Overcurrent protective devices for switchboards.

1.2 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service 2013e, with 
Amendment (2017).

B. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers 2016.

C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

D. NECA 400 - Standard for Installing and Maintaining Switchboards 2007.

E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

F. NEMA PB 2 - Deadfront Distribution Switchboards 2011.

G. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and 
Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less 2013.

H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power 
Equipment And Systems 2021.

I. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

J. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker 
Enclosures Current Edition, Including All Revisions.

K. UL 869A - Reference Standard for Service Equipment Current Edition, Including All 
Revisions.

L. UL 891 - Switchboards Current Edition, Including All Revisions.

M. UL 1053 - Ground-Fault Sensing and Relaying Equipment 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 required by NFPA 70.
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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. Coordinate with manufacturer to provide shipping splits suitable for the 
dimensional constraints of the installation.

5. Notify Engineer of any conflicts with or deviations from Contract Documents. 
Obtain direction before proceeding with work.

B. Service Entrance Switchboards:

1. Obtain Utility Company approval of switchboard prior to fabrication.

2. Preinstallation Meeting:  Convene one week prior to commencing work of this 
section to review requirements with Utility Company representative.

3. Arrange for inspections necessary to obtain Utility Company approval of 
installation.

1.4 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for 
switchboards, enclosures, overcurrent protective devices, and other installed 
components and accessories.

1. Include characteristic trip curves for each type and rating of overcurrent protective 
device.

B. Shop Drawings:  Indicate dimensions, voltage, bus ampacities, 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 switchboards and adjacent 
equipment with all required clearances indicated.

2. Include wiring diagrams showing all factory and field connections.

C. Service Entrance Switchboards:  Include documentation of Utility Company approval of 
switchboard.

D. Source Quality Control Test Reports:  Include reports for tests designated in NEMA PB 
2 as production (routine) tests.

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. Field Quality Control Test Reports.
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G. Project Record Documents:  Record actual installed locations of switchboards and final 
equipment settings.

H. Maintenance Data:  Include information on replacement parts and recommended 
maintenance procedures and intervals.

I. Maintenance Materials:   Furnish the following for Nanuet Union Free School District's 
use in maintenance of project.

1. Enclosure Keys:  Two of each different key.

2. Electronic Trip Circuit Breakers:  Provide one portable test set.

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 switchboards in accordance with manufacturer's 
instructions, NECA 400, and NEMA PB 2.1.

B. Store in a clean, dry space having a uniform temperature to prevent condensation 
(including outdoor switchboards, which are not weatherproof until completely and 
properly installed). Where necessary, provide temporary enclosure space heaters or 
temporary power for permanent factory-installed space heaters.

C. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover 
to protect units from dirt, water, construction debris, and traffic.

D. Handle carefully to avoid damage to switchboard internal components, enclosure, and 
finish.

1.7 FIELD CONDITIONS

A. Maintain field conditions within required service conditions during and after installation.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Switchboards:
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1. Eaton Corporation:  www.eaton.com.

2. General Electric Company:  www.geindustrial.com/#sle.

3. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

2.2 SWITCHBOARDS

A. Provide switchboards consisting of all required components, control power 
transformers, instrumentation and control wiring, accessories, etc. as necessary for a 
complete operating system.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Description:  Dead-front switchboard assemblies complying with NEMA PB 2, and 
listed and labeled as complying with UL 891; ratings, configurations and features as 
indicated on the drawings.

D. Service Entrance Switchboards:

1. Listed and labeled as suitable for use as service equipment according to UL 
869A.

2. For solidly-grounded wye systems, provide factory-installed main bonding jumper 
between neutral and ground busses, and removable neutral disconnecting link for 
testing purposes.

3. Comply with Utility Company requirements for electrical service.

E. Service Conditions:

1. Provide switchboards and associated components suitable for operation under the 
following service conditions without derating:

a. Altitude:  Less than 6,600 feet.

b. Ambient Temperature:

1) Switchboards Containing Molded Case or Insulated Case Circuit 
Breakers:  Between 23 degrees F and 104 degrees F.

2. Provide switchboards and associated components suitable for operation at 
indicated ratings under the service conditions at the installed location.

F. Short Circuit Current Rating:

1. Provide switchboards with listed short circuit current rating not less than the 
available fault current at the installed location as indicated on the drawings.

G. Main Devices:  Configure for top or bottom incoming feed as indicated or as required 
for the installation.  Provide separate pull section and/or top-mounted pullbox as 
indicated or as required to facilitate installation of incoming feed.
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H. Bussing:  Sized in accordance with UL 891 temperature rise requirements.

1. Through bus (horizontal cross bus) to be fully rated through full length of 
switchboard (non-tapered). Tapered bus is not permitted.

2. Provide fully rated neutral bus unless otherwise indicated, with a suitable lug for 
each feeder or branch circuit requiring a neutral connection.

3. Provide solidly bonded equipment ground bus through full length of switchboard, 
with a suitable lug for each feeder and branch circuit equipment grounding 
conductor.

4. Phase and Neutral Bus Material:  Copper.

5. Ground Bus Material:  Copper.

I. Conductor Terminations:  Suitable for use with the conductors to be installed.

1. Line Conductor Terminations:

a. Main and Neutral Lug Material:  Aluminum, suitable for terminating aluminum 
or copper conductors.

b. Main and Neutral Lug Type:  Mechanical.

2. Load Conductor Terminations:

a. Lug Material:  Aluminum, suitable for terminating aluminum or copper 
conductors.

b. Lug Type:

J. Enclosures:

1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the 
following installation locations:

a. Indoor Clean, Dry Locations:  Type 1 or Type 2 (drip-proof).

2. Finish:  Manufacturer's standard unless otherwise indicated.

K. Future Provisions:

1. Prepare designated spaces for future installation of devices including bussing, 
connectors, mounting hardware and all other required provisions.

2. Equip distribution sections with full height vertical bussing to accommodate 
maximum utilization of space for devices.

L. Surge Protective Devices:  Where factory-installed, internally mounted surge protective 
devices are provided in accordance with Section 264300, list switchboards as a 
complete assembly including surge protective device.
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M. Ground Fault Protection:  Where ground-fault protection is indicated, provide system 
listed and labeled as complying with UL 1053.

1. Where overcurrent protective devices equipped with integral ground fault 
protection are used, provide separate neutral current sensor where applicable.

N. Nanuet Union Free School District Metering:

1. Provide microprocessor-based digital electrical metering system including all 
instrument transformers, wiring, and connections necessary for measurements 
specified.

2. Basis of Design:  Square-D Ion Series.

3. Measured Parameters:

a. Voltage (Volts AC):  Line-to-line, line-to-neutral for each phase.

b. Current (Amps):  For each phase and neutral.

c. Frequency (Hz).

d. Real power (kW):  For each phase, 3-phase total.

e. Reactive power (kVAR):  For each phase, 3-phase total.

f. Apparent power (kVA):  For each phase, 3-phase total.

g. Power factor.

h. Real energy (kWh).

i. Reactive energy (kVARh).

j. Apparent energy (kVAh).

k. Current demand.

l. Power demand:  Real, reactive, and apparent.

4. Meter Accuracy:  Plus/minus 1.0 percent.

5. Features:

a. Communications Capability:  TCP/IP. Provide all accessories necessary for 
proper interface.

b. KYZ pulse output.

c. Adjustable demand interval.

d. Remote monitoring capability via PC.

O. Instrument Transformers:
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1. Comply with IEEE C57.13.

2. Select suitable ratio, burden, and accuracy as required for connected devices.

3. Current Transformers:  Connect secondaries to shorting terminal blocks.

4. Potential Transformers:  Include primary and secondary fuses with disconnecting 
means.

2.3 OVERCURRENT PROTECTIVE DEVICES

A. Circuit Breakers:

1. Interrupting Capacity:

a. Provide circuit breakers with interrupting capacity as required to provide the 
short circuit current rating indicated, but not less than specified minimum 
requirements.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not 
less than the short circuit current rating indicated.

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.

1) Provide thermal magnetic circuit breakers for circuit breaker frame sizes 
less than 100 amperes.

2) Provide electronic trip circuit breakers.

b. 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.

1) Provide field-adjustable magnetic instantaneous trip setting for circuit 
breaker frame sizes 225 amperes and larger.

2) Provide interchangeable trip units.

c. Electronic Trip Circuit Breakers:  Furnish solid state, microprocessor-based, 
true rms sensing trip units.

1) Provide the following field-adjustable trip response settings:

(a) Long time pickup, adjustable by replacing interchangeable trip unit 
or by setting dial.

(b) Long time delay.
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(c) Short time pickup and delay.

(d) Instantaneous pickup.

(e) Ground fault pickup and delay where ground fault protection is 
indicated.

d. Provide the following features and accessories where indicated or where 
required to complete installation:

1) Pad-Lock Provision:  For locking circuit breaker handle in OFF 
position.  Provide for main circuit breaker.

2.4 SOURCE QUALITY CONTROL

A. Factory test switchboards according to NEMA PB 2, including the following production 
(routine) tests on each switchboard assembly or component:

1. Dielectric tests.

2. Mechanical operation tests.

3. Grounding of instrument transformer cases test.

4. Electrical operation and control wiring tests, including polarity and sequence tests.

5. Ground-fault sensing equipment test.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that the ratings and configurations of the switchboards and associated 
components are consistent with the indicated requirements.

C. Verify that mounting surfaces are ready to receive switchboards.

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. Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, 
and NEMA PB 2.1.

C. Arrange equipment to provide required clearances and maintenance access, including 
accommodations for any drawout devices.

D. Where switchboard is indicated to be mounted with inaccessible side against wall, 
provide minimum clearance of 1/2 inch between switchboard and wall.
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E. Provide required support and attachment in accordance with Section 260529.

F. Install switchboards plumb and level.

G. Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete 
pad constructed in accordance with Section 033000.

H. Provide grounding and bonding in accordance with Section 260526.

I. Install all field-installed devices, components, and accessories.

J. Where accessories are not self-powered, provide control power source as indicated or 
as required to complete installation.

K. Set field-adjustable circuit breaker tripping function settings as directed.

L. Set field-adjustable ground fault protection pickup and time delay settings as directed.

M. Provide filler plates to cover unused spaces in switchboards.

N. Identify switchboards in accordance with Section 260553.

3.3 FIELD QUALITY CONTROL

A. Disconnect surge protective devices (SPDs) prior to performing any high potential 
testing. Replace SPDs damaged by performing high potential testing with SPDs 
connected.

B. Before energizing switchboard, perform insulation resistance testing in accordance with 
NECA 400 and NEMA PB 2.1.

C. Inspect and test in accordance with NETA ATS, except Section 4.

D. Perform inspections and tests listed in NETA ATS, Section 7.1.

E. Molded Case and Insulated Case Circuit Breakers:  Perform inspections and tests 
listed in NETA ATS, Section 7.6.1.1 for circuit breakers larger than 100 amperes. Tests 
listed as optional are not required.

F. 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 not required.

G. Meters:  Perform inspections and tests listed in NETA ATS, Section 7.11.2.

H. Instrument Transformers:  Perform inspections and tests listed in NETA ATS, Section 
7.10. The dielectric withstand tests on primary windings with secondary windings 
connected to ground listed as optional are not required.

I. Correct deficiencies and replace damaged or defective switchboards or associated 
components.
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J. Submit detailed reports indicating inspection and testing results and corrective actions 
taken.

3.4 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's 
recommended torque settings.

B. Adjust alignment of switchboard covers and doors.

3.5 CLEANING

A. Clean dirt and debris from switchboard enclosures and components according to 
manufacturer's instructions.

B. Repair scratched or marred surfaces to match original factory finish.

3.6 CLOSEOUT ACTIVITIES

A. Training:  Train Nanuet Union Free School District's personnel on operation, 
adjustment, and maintenance of switchboard and associated devices.

1. Use operation and maintenance manual as training reference, supplemented with 
additional training materials as required.

2. Provide minimum of two hours of training.

3. Instructor:  Manufacturer's authorized representative.

4. Location:  At project site.

3.7 PROTECTION

A. Protect installed switchboards from subsequent construction operations.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Lighting and appliance panelboards.

B. Overcurrent protective devices for panelboards.

1.2 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service 2013e, with 
Amendment (2017).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

C. NECA 407 - Standard for Installing and Maintaining Panelboards 2015.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

E. NEMA PB 1 - Panelboards 2011.

F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance 
of Panelboards Rated 600 Volts or Less 2013.

G. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power 
Equipment And Systems 2021.

H. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

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 67 - Panelboards Current Edition, Including All Revisions.

L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker 
Enclosures Current Edition, Including All Revisions.

M. UL 943 - Ground-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.
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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.

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.

1. Include characteristic trip curves for each type and rating of overcurrent protective 
device upon request.

B. Maintenance Materials:   Furnish the following for Nanuet Union Free School District's 
use in maintenance of project.

1. 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.

1.7 FIELD CONDITIONS

A. Maintain ambient temperature within the following limits during and after installation of 
panelboards:
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1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 
degrees F.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Eaton Corporation:  www.eaton.com.

B. General Electric Company:  www.geindustrial.com.

C. Schneider Electric; Square D Products:  www.schneider-electric.us.

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.

C. Short Circuit Current Rating:

1. Provide panelboards with listed short circuit current rating as indicated on the 
drawings.

2. Listed series ratings are not acceptable.

D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the 
installation.

E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent 
devices.

F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.

1. Provide fully rated neutral bus unless otherwise indicated, 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.

G. Conductor Terminations:  Suitable for use with the conductors to be installed.

H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and 
UL 50E.
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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.

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, 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.

I. Future Provisions:  Prepare all unused spaces for future installation of devices 
including bussing, connectors, mounting hardware and all other required provisions.

J. Selectivity:  Where the requirement for selectivity is indicated, furnish products as 
required to achieve selective coordination.

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.
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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 unless otherwise indicated.

E. Enclosures:

1. Provide surface-mounted or flush-mounted enclosures as indicated.

2. 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.

3. 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, and complying with 
FS W-C-375 where applicable; 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.

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.
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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.

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. 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.
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E. Provide required support and attachment in accordance with Section 260529.

F. Install panelboards plumb.

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 and below floor.

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.

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. Set field-adjustable circuit breaker tripping function settingsas directed.

O. Provide filler plates to cover unused spaces in panelboards.

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 7.6.1.1for all main circuit breakers. Tests listed as optional are not required.

C. Test GFCI circuit breakers to verify proper operation.

D. 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.

E. Correct deficiencies and replace damaged or defective panelboards or associated 
components.

3.4 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's 
recommended torque settings.
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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
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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. Not Required.

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 inspections and tests listed in NETA STD ATS, Section 7.6 for circuit breakers.

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.
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END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Receptacles.

B. Wall plates.

1.2 REFERENCE STANDARDS

A. FS W-C-596 - Connector, Electrical, Power, General Specification for 2014h, with 
Amendments (2017).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

C. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.

D. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 
2020).

E. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2021.

F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

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 installation and preparation of uneven surfaces, such as split face 
block, to provide suitable surface for installation of wiring devices.

4. 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.
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1.4 SUBMITTALS

A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, 
and configurations.

B. Maintenance Materials:  Furnish the following for Nanuet Union Free School District's 
use in maintenance of project.

1. Screwdrivers for Tamper-Resistant Screws:  Two for each type of screw.

2. Extra Wall Plates:  One of each style, size, and finish.

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. Products:  Listed, classified, and labeled as suitable for the purpose intended.

E. 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 MANUFACTURERS

A. Hubbell Incorporated:  www.hubbell-wiring.com.

B. Leviton Manufacturing Company, Inc:  www.leviton.com.

C. Lutron Electronics Company, Inc:  www.lutron.com.

D. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us

E. Source Limitations:  Where possible, provide products for each type of wiring device 
produced by a single manufacturer and obtained from a single supplier.

2.2 WIRING DEVICE APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load 
served.
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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 GFCI protection for receptacles installed within 6 feet of sinks.

E. Provide GFCI protection for receptacles installed in kitchens.

F. Provide GFCI protection for receptacles serving electric drinking fountains.

G. Unless noted otherwise, do not use combination switch/receptacle devices.

2.3 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:  Gray with galvanized steel wall plate.

E. Wiring Devices Installed in Wet or Damp Locations:  White with specified weatherproof 
cover.

F. Wiring Devices Connected to Emergency Power:  Red with red nylon wall plate.

2.4 RECEPTACLES

A. Manufacturers:

1. Hubbell Incorporated:  www.hubbell-wiring.com.

2. Leviton Manufacturing Company, Inc:  www.leviton.com/#sle.

3. Lutron Electronics Company, Inc; Designer Style:  www.lutron.com/#sle.

4. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us/#sle.

B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 
and NEMA WD 6, and listed as complying with UL 498and where applicable  FS W-C-
596; types as indicated on the drawings.

1. Wiring Provisions:  Terminal screws for side wiring or screw actuated binding 
clamp for back wiring with separate ground terminal screw.

C. Convenience Receptacles:

1. Standard Convenience Receptacles:  Commercial specification grade, 20A, 125V, 
NEMA 5-20R; single or duplex as indicated on the drawings.
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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.

D. 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:  Commercial 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.

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 a pre-engineered 
lighting system, provide accessory matching 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.

4. Provide screwless wallplates with concealed mounting hardware where indicated.

C. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.

D. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.
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E. Galvanized Steel Wall Plates:  Rounded corners and edges, with corrosion resistant 
screws.

F. Premarked Wall Plates:  Factory labeled as indicated; hot stamped for nylon wall plates 
and engraved for metal wall plates.

G. Weatherproof Covers for Damp Locations:  Gasketed, cast aluminum, with self-closing 
hinged cover and corrosion-resistant screws; listed as suitable for use in wet locations 
with cover closed.

H. Weatherproof Covers for Wet Locations:  Gasketed, cast aluminum, 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.

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.
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3. Where multiple receptacles are installed at the same location and at the same 
mounting height, gang devices together under a common wall plate.

4. 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. Install wiring devices plumb and level with mounting yoke held rigidly in place.

J. Install wall switches with OFF position down.

K. Install vertically mounted receptacles with grounding pole on top and horizontally 
mounted receptacles with grounding pole on left.

L. 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.

M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices 
installed or designated for future use.

N. 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 and wall dimmer with circuit energized to verify proper 
operation.

C. Verify that each receptacle device is energized.

D. Test each receptacle to verify operation and proper polarity.
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E. Test each GFCI receptacle for proper tripping operation according to manufacturer's 
instructions.

F. Correct wiring deficiencies and replace damaged or defective wiring devices.

3.5 ADJUSTING

A. Adjust devices and wall plates to be flush and level.

B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by 
Engineer.

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
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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 2015.

B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum) 
2013.

D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power 
Equipment And Systems 2021.

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.

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.
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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. 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.

B. General Electric Company:  www.geindustrial.com.

C. Schneider Electric; Square D Products:  www.schneider-electric.us.

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 on 
the drawings.

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.
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D. Horsepower Rating:  Suitable for connected load.

E. Voltage Rating:  Suitable for circuit voltage.

F. Short Circuit Current Rating:

1. Minimum Ratings:

G. Provide with switch blade contact position that is visible when the cover is open.

H. Conductor Terminations:  Suitable for use with the conductors to be installed.

I. Provide insulated, groundable fully rated solid neutral assembly where a neutral 
connection is required, with a suitable lug for terminating each neutral conductor.

J. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a 
suitable lug for terminating each equipment grounding conductor.

K. 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.

L. Provide safety interlock to prevent opening the cover with the switch in the ON position 
with capability of overriding interlock for testing purposes.

M. Heavy Duty Switches:

1. Comply with NEMA KS 1.

2. Conductor Terminations:

a. 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.

N. Provide the following features and accessories where indicated or where required to 
complete installation:

1. Hubs:  As required for environment type; sized to accept conduits to be installed.
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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. Where accessories are not self-powered, provide control power source as indicated or 
as required to complete installation.

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.

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.
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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
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Enclosed NEMA controllers for low-voltage (600 V and less) applications:

1. Manual motor starters.

B. Overcurrent protective devices for motor controllers, including overload relays.

1.2 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

B. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload 
Relays Rated 600 Volts 2008 (Reaffirmed 2020).

C. NEMA ICS 6 - Industrial Control and Systems:  Enclosures 1993 (Reaffirmed 2016).

D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power 
Equipment And Systems 2021.

E. NFPA 70 - National Electrical Code 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 
motor controllers, enclosures, overcurrent protective devices, and other installed 
components and accessories.

B. Product Data:  Provide catalog sheets showing voltage, controller size, ratings and size 
of switching and overcurrent protective devices, short circuit ratings, dimensions, and 
enclosure details.

1.4 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.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Eaton Corporation:  www.eaton.com.
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B. General Electric Company:  www.geindustrial.com.

C. Schneider Electric; Square D Products:  www.schneider-electric.us.

2.2 OVERCURRENT PROTECTIVE DEVICES

A. Overload Relays:

1. Provide overload relays and, where applicable, associated current 
elements/heaters, selected according to actual installed motor nameplate data, in 
accordance with manufacturer's recommendations and NFPA 70; include 
consideration for motor service factor and ambient temperature correction, where 
applicable.

2. Inverse-Time Trip Class Rating:  Class 20 unless otherwise indicated or required.

3. Trip-free operation.

4. Visible trip indication.

5. Resettable.

a. Employ manual reset unless otherwise indicated.

b. Do not employ automatic reset with two-wire control.

2.3 MANUAL CONTROLLERS

A. Manual Motor Controllers:  NEMA ICS 2, AC general-purpose, Class A, manually 
operated, full-voltage controller with overload element,   and toggle operator.

B. Fractional Horsepower Manual Controllers:  NEMA ICS 2, AC general-purpose, Class 
A, manually operated, full-voltage controller for fractional horsepower induction motors, 
with thermal overload unit, red pilot light, and toggle operator.

C. Enclosures:  NEMA ICS 6, Type as required to meet conditions of installation.

PART 3  EXECUTION

3.1 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install controllers 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 controllers plumb and level.

F. Provide grounding and bonding in accordance with Section 260526.
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G. Install all field-installed devices, components, and accessories.

H. Height:  5 ft to operating handle.

I. Where accessories are not self-powered, provide control power source as indicated or 
as required to complete installation.

J. Set field-adjustable controllers and associated components according to installed motor 
requirements, in accordance with manufacturer's recommendations and NFPA 70.

K. Select and install overload heater elements in motor controllers to match installed 
motor characteristics.

L. Identify enclosed controllers in accordance with Section 260553.

3.2 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for additional requirements.

B. Inspect and test in accordance with NETA ATS, except Section 4.

C. Motor Starters:  Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. 
Tests listed as optional are not required.

D. Correct deficiencies and replace damaged or defective enclosed controllers or 
associated components.

E. Perform inspections and tests listed in NETA ATS, Section 7.16.1.

3.3 CLEANING

A. Clean dirt and debris from controller enclosures and components according to 
manufacturer's instructions.

B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Variable-frequency motor controllers for low-voltage (600 V and less) AC motor 
applications.

B. Overcurrent protective devices for motor controllers, including overload relays.

1.2 REFERENCE STANDARDS

A. IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code) 1989 
(Corrigendum 2019).

B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

D. NEMA ICS 6 - Industrial Control and Systems:  Enclosures 1993 (Reaffirmed 2016).

E. NEMA ICS 7 - Industrial Control and Systems: Adjustable-Speed Drives 2020.

F. NEMA ICS 7.1 - Safety Standards for Construction and Guide for Selection, 
Installation, and Operation of Adjustable-Speed Drive Systems 2022.

G. NEMA ICS 7.2 - Application Guide for AC Adjustable Speed Drive Systems 2021.

H. NEMA ICS 61800-2 - Adjustable Speed Electrical Power Drive Systems, Part 2: 
General Requirements-Rating Specifications for Low Voltage Adjustable Frequency AC 
Power Drive Systems 2005.

I. NEMA MG 1 - Motors and Generators 2021.

J. NEMA ICS 7 - Industrial Control and Systems: Adjustable-Speed Drives 2020.

K. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

L. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power 
Equipment And Systems 2021.

M. IEEE 519 - Harmonic analysis for particular jobsite including total harmonic voltage 
distortion and total harmonic current distortion (TDD).

N. IEC 61800-3 - EMC Product Standard for Power Drive Systems.

O. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

P. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.

Q. UL 61800-5-1 - Standard for Adjustable Speed Electrical Power Drive Systems - Part 5-
1: Safety Requirements – Electrical, Thermal, and Energy (Ed. 2) Current Edition, 
Including All Revisions.
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1.3 SUBMITTALS

A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for 
motor controllers, enclosures, overcurrent protective devices, and other installed 
components and accessories.

B. Shop Drawings:  Indicate dimensions, voltage, controller sizes, short circuit current 
ratings, conduit entry locations, conductor terminal information, and installed features 
and accessories.

C. Calculations:  IEEE 519.  Include manufacturer calculations specific to the installation, 
showing total harmonic voltage distortion is less than 5%, with minimum of 5% 
equivalent impedance reactors.

D. 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.

E. Field quality control test reports.

F. Operation Data:  NEMA ICS 7.1.  Include instructions for starting and operating 
controllers, and describe operating limits that may result in hazardous or unsafe 
conditions.

G. Maintenance Data:  NEMA ICS 7.1.  Include routine preventive maintenance schedule.

H. Programming Data:  After installation, provide three copies of operator's manual with 
field programmed values entered into parameter tables.

1.4 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 and with 
service facilities within 250 miles of Project.

C. Products:  Listed, classified, and labeled as suitable for the purpose intended.

D. Products shall include options and be UL listed as a complete assembly.  Products 
shall not require additional hardware (i.e. fuses, additional branch circuit protection) to 
be UL listed.

E. Shall be UL listed for 100 KAIC without the need for input fusing.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store in clean, dry space.  Maintain factory wrapping or provide additional heavy 
canvas or heavy plastic cover to protect units from dirt, water, construction debris, and 
traffic.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Variable-Frequency Motor Controllers                                             262923 -3 of 12 

B. Handle carefully in accordance with manufacturer's written instructions to avoid 
damage to internal components, enclosure, and finish.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ABB; Model ACH-550:  www.abb-drives.com .

B. GE Industrial; Model AF-300 P11:  www.geindustrial.com.

C. Allen Bradley; Model Powerflex 400:  www.ab.com.

2.2 VARIABLE-FREQUENCY MOTOR CONTROLLERS

A. Provide variable-frequency motor control system consisting of required controller 
assemblies, operator interfaces, control power transformers, instrumentation and 
control wiring, sensors, accessories, system programming, etc. as necessary for 
complete operating system.

B. Provide products listed, classified, and labeled as suitable for purpose intended.

C. Controller Assemblies:  Comply with NEMA ICS 7, NEMA ICS 7.1, and NEMA ICS 
61800-2; list and label as complying with UL 61800-5-1 or UL 508A as applicable.

D. Provide controllers selected for actual installed motors and coupled mechanical loads 
in accordance with NEMA ICS 7.2, NEMA MG 1 Part 30, and recommendations of 
manufacturers of both controller and load, where not in conflict with specified 
requirements; considerations include, but are not limited to:

1. Motor type (e.g., induction, reluctance, and permanent magnet); consider NEMA 
MG 1 design letter or inverter duty rating for induction motors.

2. Motor load type (e.g., constant torque, variable torque, and constant horsepower); 
consider duty cycle, impact loads, and high inertia loads.

3. Motor nameplate data.

4. Requirements for speed control range, speed regulation, and braking.

5. Motor suitability for bypass starting method, where applicable.

E. Devices on Load Side of Controller:  Suitable for application across full controller output 
frequency range.

F. Operating Requirements:

1. Input Voltage Tolerance:  Plus/minus 10 percent of nominal.

2. Input Frequency Tolerance:  Plus/minus 5 percent of nominal.

3. Efficiency:  Minimum of 96 percent at full speed and load.
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4. Input Displacement Power Factor:  Minimum of 0.96 throughout speed and load 
range.

5. Overload Rating:

a. Variable Torque Loads:  Minimum of 110 percent of nominal for 60 seconds.

b. Constant Torque Loads:  Minimum of 150 percent of nominal for 60 seconds.

G. Power Conversion System:  Microprocessor-based, pulse width modulation type 
consisting of  rectifier/converter, DC bus/link, and inverter.

1. Rectifier/Converter:  Diode-based, 6-pulse type unless otherwise indicated.

H. Control System:

1. Provide microprocessor-based control system for automatic control, monitoring, 
and protection of motors. Include sensors, wiring, and connections necessary for 
functions and status/alarm indications specified.

2. Provide integral operator interface for controller programming, display of 
status/alarm indications, fault reset, and local control functions including motor 
run/stop, motor forward/reverse selection, motor speed increase/decrease, and 
local/remote control selection.

3. Control Functions:

a. Control Method:  Selectable vector and scalar/volts per hertz unless 
otherwise indicated.

1) Scalar/Volts per Hertz Control:  Provide IR compensation for improved 
low-speed torque.

2) Vector Control:  Provide selectable autotuning function.

b. Adjustable acceleration and deceleration time; linear and S-curve ramps; 
selectable coast to stop.

c. Selectable braking control; DC injection or flux braking.

d. Adjustable minimum/maximum speed limits.

e. Adjustable pulse width modulation switching carrier frequency.

f. Adjustable motor slip compensation.

g. Selectable autorestart after noncritical fault; programmable number of time 
delay between restart attempts.

4. Status Indications:

a. Motor run/stop status.
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b. Motor forward/reverse status.

c. Local/remote control status.

d. Output voltage.

e. Output current.

f. Output frequency.

g. DC bus voltage.

h. Motor speed.

5. Protective Functions/Alarm Indications:

a. Overcurrent.

b. Motor overload.

c. Undervoltage.

d. Overvoltage.

e. Controller overtemperature.

f. Input/output phase loss.

g. Output short circuit protection.

h. Output ground fault protection.

6. Inputs:

a. Digital Input(s):  Three.

b. Analog Input(s):  Two.

7. Outputs:

8. Features:

a. Password-protected security access.

b. Event log.

I. Power Conditioning/Filtering:

1. Provide DC link choke or input/line reactor for each controller unless otherwise 
indicated or required.

2. Reactor Impedance:  3 percent, unless otherwise indicated or required.

J. Packaged Controllers:  Controllers factory-mounted in separate enclosure with 
externally operable disconnect and specified accessories.
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1. Disconnects:  Circuit breaker or disconnect switch type.

a. Disconnect Switches:  Fusible type or nonfusible type with separate input 
fuses.

b. Provide externally operable handle with means for locking in OFF position. 
Provide safety interlock to prevent opening cover with disconnect in ON 
position with capability of overriding interlock for testing purposes.

c. Provide auxiliary interlock for disconnection of external control power sources 
where applicable.

2. Provide door-mounted remote operator interface.

K. Service Conditions:

1. Provide controllers and associated components suitable for operation under 
following service conditions without derating:

a. Altitude:  Less than 3,300 feet.

b. Ambient Temperature:  Between 32 degrees F and 104 degrees F.

2. Provide controllers and associated components suitable for operation at indicated 
ratings under service conditions at installed location.

L. Short Circuit Current Rating:

1. Provide line/input reactors where specified by manufacturer for required short 
circuit current rating.

M. Conductor Terminations:  Suitable for use with conductors to be installed.

N. Enclosures:

1. Comply with NEMA ICS 6.

2. NEMA 250 Environment Type or Equivalent IEC 60529 Rating:  Unless otherwise 
indicated, as specified for following installation locations:

3. Finish:  Manufacturer's standard unless otherwise indicated.

4. Cooling:  Forced air or natural convection as determined by manufacturer.

2.3 OVERCURRENT PROTECTIVE DEVICES

2.4 DESCRIPTION

A. Variable Frequency Controllers:  Enclosed controllers suitable for operating the 
indicated loads, in conformance with requirements of NEMA ICS 7.  Select unspecified 
features and options in accordance with NEMA ICS 3.1.

1. Employ microprocessor-based inverter logic isolated from power circuits.
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2. Employ pulse-width-modulated inverter system.

3. Shall have internal 5% impedance reactors to reduce the harmonics to the power 
line and to add protection from AC line transients.  The 5% impedance may be 
from dual (positive and negative DC bus) reactors, or 5% AC line reactors.  VFD's 
with only one DC reactor shall add an AC line reactor.

4. Design for ability to operate controller with motor disconnected from output.

5. Design to attempt five automatic restarts following fault condition before locking 
out and requiring manual restart.

6. Design for user selectable restart after power outage or interruption.

B. AC transient protection system consisting of 4-120 joule rated MOV's (phase-to-phase 
and phase-to-ground), capacitor clamp, and 5% equivalent impedance internal 
reactors.

C. Enclosures:  NEMA 250, Type 1, suitable for equipment application in places restricted 
to persons employed on the premises.

D. Finish:  Manufacturer's standard enamel.

2.5 OPERATING REQUIREMENTS

A. Rated Input Voltage:  208 or 480 volts, three phase, 48-63 Hertz, +30%/-35% as 
indicated on the plans

B. Motor Nameplate Voltage:  200 or 460 volts, three phase, 60 Hertz as indicated on the 
plans.

C. Displacement Power Factor:  Between 1.0 and 0.95, lagging, over entire range of 
operating speed and load.

D. Operating Ambient:  0 degrees C to 40 degrees C.

E. Current Limit Adjustment:  60 to 110 percent of rated.

F. Acceleration Rate Adjustment: minimum range 0.5 to 30 seconds.

G. Deceleration Rate Adjustment: minimum range 1 to 30 seconds.

H. Input Signal: two analog inputs, user selectable 0 to 10 VDC,  4 to 20 mA DC.

I. Output Signal: analog output signal proportional to motor speed, user selectable 0 to 10 
VDC,  4 to 20 mA DC.

J. Suitable for variable torque loads.

K. Regenerative braking feature to permit direction of of regenerative energy from the 
motor back into the AC line.

L. DC injection brake feature, user selectable.
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M. Suitable for operating on a circuit capable of delivering 100,000 AIC fault current.

N. Emergency Stop Interface:  Input to receive dry contact closure to signal drive stop on 
alarm condition.

O. NEMA 1 enclosure.

2.6 COMPONENTS

A. Display with Keypad:  Provide integral digital LCD back-lit display to indicate input 
power ON, output voltage, output frequency, output current, other operating 
parameters, programming parameters, faults, and configurations.  Display shall be 
capable of indicating complete English words for programming and fault diagnostics 
(LED and alpha-numeric codes are not acceptable).

B. Include undervoltage protection/release, input phase loss protection, motor overcurrent 
protection, and ground fault protection.

C. Control Power Source:  integral 24VDC, 250ma on-board source.

D. Output relays:  Three output relays with programmable function, Form C, 
250VAC/2Arms, programmable to respond to drive faults, drive current output level low, 
and drive current output level high.  Programmable to read Form C relay output as 
proof of flow, signaling condition via keypad warning, relay output, and/or serial 
communications bus.  Outputs shall include programmable time delays that shall allow 
acceleration from zero speed, without signaling a false underload condition.

E. Digital inputs: Six digital inputs, user programmable

F. Frequency rejection:  Three independent programmable bands, user selectable width 
and mid-points, to prevent drive output of rejected frequencies.

G. PID Setpoint Controllers:  Provide two (2) PID setpoint controllers to allow pressure and 
flow signals to be connected, closed loop controlled from the microprocessor.

H. Filters: Provide DV/DT filtering on drive output as recommended by drive manufacturer, 
motor manufacturer, or cooling tower manufacturer.

I. Filters:  Provide EMI/RFI filtering in compliance with standard EN 61800-3 for the First 
Environment, restricted level with up to 100' of motor cables.

J. Disconnecting Means:  Include integral fused disconnect switch on the line side of each 
controller.

K. Wiring Terminations:  Match conductor materials and sizes indicated.

2.7 SOURCE QUALITY CONTROL

A. See Section 014000 - Quality Requirements for additional requirements.

B. Factory test controllers in accordance with NEMA ICS 61800-2.

C. Shop inspect and perform standard productions tests for each controller.



Nanuet Union Free School District                                                  Bid Set Issuance
Nanuet Bond Projects Phase 3                                                       June 8, 2023
KSQ Design Project No. 2211002.00

Variable-Frequency Motor Controllers                                             262923 -9 of 12 

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that ratings of controllers are consistent with indicated requirements.

C. Verify that mounting surfaces are ready to accept controllers.

D. Verify that conditions are satisfactory for installation prior to starting work.

E. Do not install controller until building environment can be maintained within the service 
conditions required by the manufacturer.

F. Inspect drives prior to installation; advise Owner's representative and Engineer of 
damage, conditions that will affect drive performance, or conditions that will void 
manufacturer's warranty.

3.2 INSTALLATION

A. Install products in accordance with manufacturer's instructions.

B. Install controllers in accordance with NECA 1 (general workmanship).

C. Install in accordance with NEMA ICS 7.1 and manufacturer's instructions.

D. Do not exceed manufacturer's recommended maximum cable length between 
controller and motor.

E. Arrange equipment to provide minimum clearances in accordance with manufacturer's 
instructions and NFPA 70.

F. Provide required support and attachment in accordance with Section 260529.

G. Install controllers plumb and level.

H. Provide grounding and bonding in accordance with Section 260526.

I. Install field-installed devices, components, and accessories.

J. Where accessories are not self-powered, provide control power source as indicated or 
as required to complete installation.

K. Set field-adjustable settings of controllers and associated components according to 
installed motor requirements, in accordance with recommendations of manufacturers of 
controller and load.

L. Tighten accessible connections and mechanical fasteners after placing controller.

M. Provide fuses in separate fusible disconnect switches; refer to Section 26 2813 for 
product requirements.
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N. Program drive overload protection in motor controllers to match installed motor 
characteristics.  Program motor current low alarm levels and motor current high alarm 
levels.

O. Neatly type label identifying motor served, nameplate horsepower, full load amperes, 
code letter, service factor, and voltage/phase rating.  Place in clear plastic holder 
mounted securely next to drive(s).

P. Install load side conductors in conduit separate from load side conductors of other 
variable frequency drives, separate from line side conductors, and separate from 
control conductors.

Q. Make connections for proper rotation of motor.  Motor shall rotate in the proper 
direction with the drive programmed for forward rotation.  Do not use the drive "reverse-
run" programming feature to obtain proper motor rotation.

R. Record all drive settings on a copy of the manufacturer's settings charts.  Provide one 
copy with each set of maintenance manuals delivered to the Owner.

S. Coordinate with the installer of the cooling tower to determine what, if any, frequency 
bands should be avoided due to vibration in the cooling tower.  Program the drive to 
avoid rejected frequency bands.

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 7.17. Insulation-resistance 
test on control wiring listed as optional is not required.

C. Correct deficiencies and replace damaged or defective controllers or associated 
components.

3.4 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's 
recommended torque settings.

B. Make final adjustments and programming changes to installed controller to assure 
proper operation of load system.  Obtain performance requirements from installer of 
driven loads.

3.5 CLOSEOUT ACTIVITIES

A. Demonstrate operation of controllers in automatic and manual modes.

B. Provide computer based training CD or 8-hour professionally generated video (DVD 
format) to the owner.  The training shall include installation, programming and operation 
of the VFD, bypass and serial communication.
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3.6 MAINTENANCE

A. Provide service and maintenance of controllers for one year from Date of Substantial 
Completion.

B. Provide two hours on-site training for Owner's maintenance staff.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

A. Interior luminaires.

B. Emergency lighting units.

C. Exit signs.

D. Ballasts and drivers.

E. Accessories.

1.2 REFERENCE STANDARDS

A. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State 
Lighting Products 2019.

B. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-
State Lighting Products; Illuminating Engineering Society; 2008.

C. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics 
of Solid-State Light Sources 2021.

D. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems 2006.

E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006.

F. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012 (Reaffirmed 2018).

G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

H. UL 1598 - Luminaires Current Edition, Including All Revisions.

I. 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.
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3. 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 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. Submit only LED fixtures that are Energy Star or DLC listed.

c. 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 LED Engines:  Two percent of total quantity installed for each type, but not 
less than two of each type.

3. Extra Drivers:  Two percent of total quantity installed for each type, but not less 
than one of each type.

E. Project Record Documents:  Record actual connections and locations of luminaires and 
any associated remote components.

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.

1.6 DELIVERY, STORAGE, AND PROTECTION

A. Receive, handle, and store products according to NECA/IESNA 500 (commercial 
lighting), NECA/IESNA 502 (industrial 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 three year manufacturer warranty for LED luminaires, including drivers.

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.

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 listed, classified, and labeled as suitable for the purpose intended.

D. 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.

E. 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.

F. Provide products suitable to withstand normal handling, installation, and service without 
any damage, distortion, corrosion, fading, discoloring, etc.

G. Recessed Luminaires:
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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.

H. 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.

I. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length 
indicated, with all accessories required for joining and aligning.

2.3 BALLASTS AND DRIVERS

A. Dimmable LED Drivers:

1. Dimming Range:  Continuous dimming from 100 percent to one percent 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.

a. Wall Dimmers:  See Section 262726.

b. Wall Dimmers:  See Section 26 09 23.

c. Daylighting Controls:  See Section 260923.

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.
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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 
500 (commercial lighting) and NECA 502 (industrial lighting).

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 lay-in luminaires to ceiling support channels using listed safety clips at 
four corners.

4. 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. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are 
to center of luminaire.

I. Support recessed luminaires larger than 1 x 2 size independent of ceiling framing using 
two 12 gauge slack wires at opposite corners connected directly to structure.

J. Install accessories furnished with each luminaire.

K. Bond products and metal accessories to branch circuit equipment grounding conductor.

L. Identify luminaires connected to emergency power system in accordance with Section 
260553.

M. Install lamps in each luminaire.
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3.4 FIELD QUALITY CONTROL

A. Inspect each product for damage and defects.

B. Operate each luminaire after installation and connection to verify proper operation.

C. 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.

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.

3.7 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate proper operation of luminaires to Engineer, and correct 
deficiencies or make adjustments as directed.

B. Just prior to Substantial Completion, replace all fixtures that have failed.

3.8 PROTECTION

A. Protect installed luminaires from subsequent construction operations.

END OF SECTION
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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. BICSI N1 - Installation Practices for Telecommunications and ICT Cabling and Related 
Cabling Infrastructure, 1st Edition 2019.

B. ICEA S-90-661 - Category 3 and 5E Individually Unshielded Twisted Pairs, Indoor 
Cables (With or Without an Overall Shield) for Use in General Purpose and LAN 
Communication Wiring Systems 2021.

C. NECA/BICSI 568 - Standard for Installing Commercial Building Telecommunications 
Cabling 2006.

D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having 
Jurisdiction, Including All Applicable Amendments and Supplements.

E. TIA-492AAAB-A - Detail Specification for 50-um Core Diameter/125-um Cladding 
Diameter Class Ia Graded-Index Multimode Optical Fibers 2009a.

F. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set 2020.

G. TIA-568.2 - Balanced Twisted-Pair Telecommunications Cabling and Components 
Standards 2009c, with Addendum (2016).

H. TIA-569 - Telecommunications Pathways and Spaces 2019e.

I. TIA-568-C.2 - Balanced Twisted-Pair Telecommunications Cabling and Components 
Standards 2009, with Addendum (2016).

J. TIA-569-D - Telecommunications Pathways and Spaces 2015d, with Addendum 
(2016).

K. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for 
Customer Premises 2019d.

L. TIA-606-B - Administration Standard for Telecommunications Infrastructure Rev B, 
2012 (with Addenda; 2015).
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M. TIA-607-C - Generic Telecommunications Bonding and Grounding (Earthing) for 
Customer Premises 2015c, with Addendum (2017).

N. UL 444 - Communications Cables Current Edition, Including All Revisions.

O. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers Current Edition, 
Including All Revisions.

P. 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 Nanuet 
Central School District's IT representative.

2. Coordinate the work with other trades to avoid placement of other utilities or 
obstructions within the spaces dedicated for communications equipment.

1.4 SUBMITTALS

A. Product Data:   Provide manufacturer's standard catalog pages and data sheets for 
each product.

B. Mock-Up.  Prior to terminating cabling in MDF or IDF indicate proposed installation of 
cabling, rack, conduits, and wire management including required 20 foot slack and 
proper lacing and training of cables to the equipment rack.  Indicate support methods to 
be used.

C. Evidence of qualifications for installer.  Must be a certified installer with 5 years 
experience installing Cat 6 cabling systems of specified manufactuers.

D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations 
of use stipulated by product testing agency.  Include instructions for storage, handling, 
protection, examination, preparation, installation, and operation of product.

E. Test Plan:  Complete and detailed plan, with list of test equipment, procedures for 
inspection and testing, and intended test date; submit at least 60 days prior to intended 
test date.

F. Field Test Reports.  Provide test results and include 20 year warranty for cable system.

G. Project Record Documents (As-Builts):  Prepared and approved by BICSI Registered 
Communications Distribution Designer (RCDD).

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.
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H. Operation and Maintenance Data:  List of all components with part numbers, sources of 
supply, and operation and maintenance instructions; include copy of project record 
documents.

1.5 QUALITY ASSURANCE

A. Maintain at the project site a copy of each referenced document that prescribes 
execution requirements.

B. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the 
type specified.

C. 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.

3. Employing BICSI Registered Cabling Installation Technicians (RCIT) for 
supervision of all work.

D. Products:  Listed, classified, and labeled as suitable for the purpose intended.

E. 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 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.

B. Provide manufacturer's 20 year warranty.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Cabling and Equipment:

1. Siemon Company:  www.siemon.com.

2. ADC/Krone/Commscope.

3. Belden:   www.belden.com.

4. Panduit.
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5. Superior Essex:  ce.superioressex.com.

6. Ortronics.

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. Comply with TIA-568 (SET) (cabling) and TIA-569 (pathways) (commercial 
standards).

2. Comply with Communications Service Provider requirements.

3. Provide fixed cables and pathways that comply with NFPA 70 and TIA-607 and 
are UL listed or third party independent testing laboratory certified.

4. 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.

5. 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:

1. Offices and Work Areas:  Provide one voice outlet and one data outlet in each 
work area or as indicated on the drawings.

C. Intermediate Distribution Frames (IDF):  Support structures for terminating horizontal 
cables that extend to telecommunications outlets.

1. Locate intermediate distribution frames as indicated on the drawings.

D. 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 260534.  Use concealed in walls or where cabling 
must be run exposed or is subject to damage.  Use J Hooks above accessible ceilings.

B. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of 
building elements.

1. Products:

a. HoldRite, a brand of Reliance Worldwide Corporation; HydroFlame Pro 
Series/HydroFlame Custom Built:  www.holdrite.com/#sle.

2.4 COPPER CABLE AND TERMINATIONS

A. Copper Horizontal Cable:
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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 Cat 6 cable is not acceptable.

3. Cable Capacity:  4-pair.

4. Cable Applications:

a. Plenum Applications:  Use listed NFPA 70 Type CMP plenum cable.

5. Cable Jacket Color -Data Cable:  Blue.

a. Additional Colors willl be required depenednt on system:  White, Yellow, and 
Green.

6. Product(s):

a. Commscope CMP-00423TE-7RB-06 (Formerly TE Connectivity TE620P-BL).

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:

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:  For each cable installed as part of the work.

b. Length:  6 feet.

3. Patch Cords for Work Areas:

a. Quantity:  For each cable installed as part of the work.

b. Length:  6 feet.
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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. Data or Combination Voice/Data Outlets:  4 inch square by 2-1/8 inch deep 
(100 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.

c. Data Outlets in Computer Labs:  Maximum 6 per faceplate.

4. Wall Plate Material/Finish - Flush-Mounted Outlets:  Match wiring device and wall 
plate finishes specified on the drawings.

2.6 GROUNDING AND BONDING COMPONENTS

A. Comply with TIA-607.

B. Comply with Section 260526.

2.7 IDENTIFICATION PRODUCTS

A. Comply with TIA-606-B.

B. Comply with Section 260553.

2.8 SOURCE QUALITY CONTROL

A. Factory test cables according to TIA-568.
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PART 3  EXECUTION

3.1 INSTALLATION - GENERAL

A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 
(pathways), TIA-607 (grounding and bonding), BICSI N1, NFPA 70, and SYSTEM 
DESIGN as specified in PART 2.

B. Comply with Nanuet Central School Districs's requirements.

C. Install firestopping to preserve fire resistance rating of partitions and other elements, 
using materials and methods specified in Section 078400.

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:

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.

a. Mounting Heights: Unless otherwise indicated, as follows:

1) Telephone and Data Outlets:  18 inches above finished floor.

2) Telephone Outlets for Side-Reach Wall-Mounted Telephones:  54 
inches above finished floor to top of telephone.

3) Telephone Outlets for Forward-Reach Wall-Mounted Telephones:  48 
inches above finished floor to top of telephone.

b. Orient outlet boxes for vertical installation of wiring devices unless otherwise 
indicated.
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c. Provide minimum of 24 inches horizontal separation between flush mounted 
outlet boxes installed on opposite sides of fire rated walls.

d. Unless otherwise indicated, provide separate outlet boxes for line voltage and 
low voltage devices.

e. Locate outlet boxes so that wall plate does not span different building 
finishes.

f. Locate outlet boxes so that wall plate does not cross masonry joints.

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 (Copper):  180 inches.

2. At Distribution Frames (Fiber):  240 inches.

3. At Outlets - Copper:  12 inches.

C. Copper Cabling:

1. For 4-pair cables in conduit, do not exceed 25 pounds pull tension.

2. Use T568B wiring configuration.

D. Wall-Mounted Racks and Enclosures:

1. Install to plywood backboards only, unless otherwise indicated.

2. Mount so height of topmost panel does not exceed 78 inches above floor.

E. Identification:

1. Use wire and cable markers to identify cables at each end.

2. Use manufacturer-furnished label inserts, identification labels, or engraved 
wallplate to identify each jack at communications outlets with unique identifier.
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3. Obtain the district's preferred labeling convention from district staff and provide 
proposed labeling for approval.  Typical arrangement will be MDF-1, 2,3,4; IDF1-
1,2,3,4; IDF2-1,2,3,4 where MDF or IDF corresponds to the location of the patch 
panel and the number corresponds to the sequential drop fed from that location.

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. 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
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	SECTION 01 12 01 – CONTRACT SUMMARY – BE-01
	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.
	C.
	D.
	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 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.

	1.5 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.
	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.
	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.
	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)
	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.
	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.
	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.
	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.

	1.8 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.
	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.
	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.
	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.
	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).
	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.
	I. Welding: Any Prime Contract performing welding, cutting or other activities with open flames or producing sparks shall at a minimum:
	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.
	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.
	N. Waste Disposal Facilities:
	O. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration of the project.

	1.9 WORK HOURS & SEQUENCE

	END OF SECTION 01 12 01

	01 12 02 - CONTRACT SUMMARY - GC-01
	SECTION 01 12 02 – CONTRACT SUMMARY – GC-01
	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.

	1.5 DEFINITIONS
	1.6 MANAGEMENT AND COORDINATION
	A. The Owner shall provide a 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.

	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.
	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.
	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.
	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.
	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.

	1.10 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.
	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.
	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.
	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.
	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).
	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.
	I. Welding: Any Prime Contract performing welding, cutting or other activities with open flames or producing sparks shall at a minimum:
	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:
	M. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration of the project.

	1.11 WORK HOURS & SEQUENCE
	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. 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.
	E. Scope of Work: Work of the GC includes, but is not limited to, the following:
	F. Supplemental Temporary Facilities and Controls by GC include, but are not limited to:


	END OF SECTION 011200
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	01 12 04 - CONTRACT SUMMARY - EC -01
	H. Supplemental Temporary Facilities and Controls by the EC include, but are not limited to:
	END OF SECTION 01 12 06
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	01 12 09 - CONTRACT SUMMARY - MC-01
	SECTION 01 12 05  –CONTRACT SUMMARY – MC-01
	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.

	1.4 DEFINITIONS
	1.5 MANAGEMENT AND COORDINATION
	A. The Owner shall provide a 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 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.
	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.
	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.
	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.
	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.

	1.9 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.
	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.
	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.
	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.
	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).
	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.
	I. Welding: Any Prime Contract performing welding, cutting or other activities with open flames or producing sparks shall at a minimum:
	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.
	K. Waste Disposal Facilities:
	L. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration of the project.

	1.10 WORK HOURS & SEQUENCE
	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.
	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.
	E. Scope of Work: Work of the MC includes but is not limited to, the following:
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	01 21 00 - ALLOWANCES
	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:

	1.3 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.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF UNIT PRICES
	General Contractor – GC-01
	A. Unit Price GC #1: Abatement of VAT
	B. Unit Price GC #2: Abatement of ACM pipe insulation
	C. Unit Price GC#3: Abatement of  Transite Paneling
	Building Envelope Contractor – BE-01
	D. Unit Price BE #1: Roofing Caulk Abatement
	E. Unit Price BE #2: Roof System complete demo and replacement as detailed in the contract documents.
	F. Unit Price BE #3: Replacement of metal roof coping


	Electrical Contractor – EC-01
	G. Unit Price EC #1: Abatement of ACM wire insulation

	Mechanical Contractor – MC
	H. Unit Price MC #1: Abatement of VAT
	I. Unit Price MC #2: Abatement of ACM pipe insulation
	J. Unit Price MC #3: New ductwork as specified in the contract documents


	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 GC-01-GENERAL CONSTRUCTION WORK:
	B. CONTRACT EC-01-ELECTRICAL 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 82 00 - ASBESTOS ABATEMENT SPECIFICATION- BARR MIDDLE SCHOOL
	02 82 01 - ASBESTOS ABATEMENT SPECIFICATION- HIGH SCHOOL
	02 82 02 ASBESTOS SURVEY-BOTH SCHOOLS
	03 54 00 - SELF LEVELING TOPPINGS
	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 017423.


	04 22 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:
	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:

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Material Certificates: For each type and size of the following:
	C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.

	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.
	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.


	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.

	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 CONCRETE MASONRY UNITS
	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	B. CMUs: ASTM C 90.

	2.5 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.

	2.6 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.
	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.
	E. Aggregate for Grout: ASTM C 404.
	F. Water: Potable.

	2.7 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.
	C. Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A 951/A 951M.

	2.8 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:
	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.

	2.9 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.
	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.
	D. Grout for Unit Masonry: Comply with ASTM C 476.


	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.
	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:
	B. Lines and Levels:
	C. Joints:

	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:
	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.
	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:

	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 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements 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.

	3.10 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.
	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.

	3.11 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:



	05 12 00 - Structural Steel
	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):
	B. Products furnished, but not installed, under this Section include the following:
	C. Related Requirements:

	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 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.

	1.5 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:

	1.7 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.


	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.

	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.
	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.
	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.

	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.
	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 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:
	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.
	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.
	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 ELEVATOR PIT SUMP COVERS
	A. Fabricate from welded or pressure-locked steel bar grating Limit openings in gratings to no more than 1 inch (25 mm) in least dimension.
	B. Provide steel angle supports as indicated.

	2.9 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges.  Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	C. Galvanize and prime exterior miscellaneous steel trim.

	2.10 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.

	2.11 METAL LADDERS
	A. General:
	B. Steel Ladders:

	2.12 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.

	2.13 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.
	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.
	D. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below:
	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.

	2.14 PREFABRICATED NON-PENETRATING METAL ROOF RAILINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by on of the following:
	B. Substitutions: Requests for substitutions will be considered in accordance with provisions of Section 01 60 00 – Product Requirements.
	C. Systems
	D. Finishes
	E. 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:
	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.
	F. Corrosion Protection:  Coat concealed surfaces of aluminum that come into contact with grout, concrete, masonry, wood, or dissimilar metals with the following:

	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.
	D. Install pipe columns on concrete footings with grouted baseplates.  Position and grout column baseplates as specified in "Installing Bearing and Leveling Plates" Article.

	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.
	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.



	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.

	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.
	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.

	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-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.


	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.
	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.



	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:
	B. Related Sections:  The following Sections contain requirements that relate to this Section:

	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.
	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.
	E. Samples for verification of the following:
	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:

	1.6 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."

	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.

	1.8 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:
	C. Factory mark each piece of lumber with grade stamp of inspection agency indicating grade, species, moisture content at time of surfacing, and mill.
	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, 3.6, 3.8, and 3.10.
	H. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated, or if not indicated, as required by woodwork quality standard.
	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.
	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 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.
	F. Tops:  Anchor securely to base units and other support systems as indicated.  Calk space between backsplash and wall with specified sealant.
	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.

	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.

	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:
	C. Pulls:  Contemporary Aluminum Edge Pull.
	D. Catches:  As follows:
	E. Adjustable Shelf Standards:  B04071.
	F. Drawer Suspension:  Epoxy coated self-closing drawer slides with nylon rollers, 2 stage positive stops, and rated for the following loads:
	G. Door Locks:  E07121. (ALL DOORS)
	H. Drawer Locks:  E07041. (ALL DRAWERS)



	07 01 50.16-MAINTENANCE CLEANING OF MEMBRANE ROOFING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 ACTION SUBMITTALS
	A. Product Data: For cleaning compounds

	1.3 INFORMATIONAL SUBMITTALS
	A. Work Plan: For maintenance cleaning, including description of means and methods for water reclamation.

	1.4 QUALITY ASSURANCE
	A. Operator Qualifications: Trained and approved by manufacturer of cleaning equipment, with a record of successful roofing membrane cleaning.
	B. Regulatory Requirements: Comply with governing EPA regulations. Comply with hauling and disposal regulations of authorities having jurisdiction.

	1.5 PROJECT / FIELD CONDITIONS
	A. Owner will occupy portions of building immediately below roof area to be maintained. Conduct operations so Owner's operations are not disrupted. Provide Owner with not less than 72 hours' notice of activities that may affect Owner's operations.
	B. Protect building to be cleaned, adjacent buildings, walkways, site improvements, exterior plantings, and landscaping from damage or soiling from maintenance operations.
	C. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.


	PART 2 -  PRODUCTS
	2.1 CLEANING SYSTEM OPERATORS
	A. Source Limitations: Engage a qualified roofing maintenance cleaning firm to perform cleaning of membrane roofing.
	B. Approved Operators: RoofTec Cleaning Systems, Tremco CPG Inc., Beachwood OH, (800) 562-2728.

	2.2 PERFORMANCE REQUIREMENTS
	A. Water Reclamation: Provide maintenance cleaning of membrane roofing that provides 100 percent reclamation of cleaning water and complies with applicable provisions of the US EPA National Pollutant Discharge Elimination System (NPDES) program and requirements of local authorities having jurisdiction.

	2.3 MATERIALS
	A. Pre-cleaning Treatment: Detergent-free.
	B. Pressure Wash Cleaning Solution: VOC, detergent, phosphate, and surfactant free.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Comply with warranty requirements of existing roof membrane manufacturer.
	B. Shut off rooftop utilities and service piping before beginning the Work.
	C. Test existing roof drains to verify that they are not blocked or restricted. Immediately notify Owner of any blockages or restrictions.
	D. Coordinate with Owner to shut down air-intake equipment in the vicinity of the Work. Cover air-intake louvers before proceeding with maintenance cleaning work that could affect indoor air quality or activate smoke detectors in the ductwork.
	E. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday. Prevent debris from entering or blocking roof drains and conductors.

	3.2 MAINTENANCE CLEANING OF ROOF MEMBRANE
	A. Pretreat membrane and flashings when recommended by cleaning equipment manufacturer based upon site assessment of membrane condition.
	B. Apply pressure wash cleaning solution onto membrane and flashing surfaces.
	C. Pressure wash membrane and flashings using equipment and methods recommended in writing by cleaning equipment manufacturer for specific application. Utilize rotating wash head equipment operated at not less than 2,000 psi (13,800 kPa). Use equipment utilizing vacuum removal of wash water and residues.

	3.3 DISPOSAL
	A. Collect cleaning water and associated cleaning compounds and residual material and process to meet US EPA and local environmental requirements for legal discharge.



	07 01 50.72-REHABILITATION OF BUILT-UP ROOFING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	B. Related Information:
	C. Unit Prices: Refer to Division 01 Section "Unit Prices" for description of Work in this Section affected by unit prices.

	1.2 MATERIALS OWNERSHIP
	A. Demolished materials shall become Contractor's property and shall be removed from Project site.

	1.3 DEFINITIONS
	A. Roofing Terminology: Refer to ASTM D1079 "Standard Terminology Relating to Roofing and Waterproofing" and glossary in NRCA's "The NRCA Roofing Manual: Membrane Roof Systems" for definition of terms related to roofing work in this Section.
	B. Roofing Re-Coating Preparation: Existing roofing that is to remain and be prepared to accept restorative coating application.
	C. Patching: Removal of a portion of existing membrane roofing system from deck or removal of selected components and accessories from existing membrane roofing system and replacement with similar materials.
	D. Remove: Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and reinstalled.
	E. Existing to Remain: Existing items of construction that are not indicated to be removed.
	F. Construction Waste: Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations. Construction waste includes packaging.
	G. Demolition Waste: Building and site improvement materials resulting from re-roofing preparation, demolition or selective demolition operations.
	H. Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.

	1.4 ROOFING CONFERENCES
	A. Roofing Rehabilitation Preinstallation Conference: Conduct conference at Project site. Review methods and procedures related to roofing system.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product specified.
	B. Sustainable Design Submittals:

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer, Manufacturer, and Roofing Inspector.
	B. Proposed Protection Measures: Submit report, including Drawings, which indicates the measures proposed for protecting individuals and property, for environmental protection, and for dust control. Indicate proposed locations and construction of barriers.
	C. Contractor's Product Certificate: Submit notarized certificate, indicating products intended for Work of this Section, including product names and numbers and manufacturers' names, with statement indicating that products to be provided meet the requirements of the Contract Documents.
	D. Warranties: Unexecuted sample copies of special warranties.
	E. Existing Conditions Photographs: Show existing conditions of adjoining construction and site improvements, including exterior finish surfaces adjacent to the Work, which might be misconstrued as having been damaged by re-coating operations. Submit before Work begins.
	F. Inspection Reports: Reports of Roofing Inspector. Include description of work performed, tests performed, defective work observed, and corrective actions required and carried out.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: To include in maintenance manuals.
	B. Warranties: Executed copies of approved warranty forms.

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications: An employer of workers trained by manufacturer, including a full-time on-site supervisor with a minimum of three years' experience installing products comparable to those specified, able to communicate verbally with Contractor, Architect, and employees, and the following:
	B. Manufacturer Qualifications: Primary product manufacturer, which is UL listed for roofing system identical to that used for this Project, with minimum five years' experience in manufacture of comparable products in successful use in similar applications, and able to furnish warranty with provisions matching specified requirements.
	C. Roofing Inspector Qualifications: A technical representative of manufacturer not engaged in the sale of products and experienced in the installation and maintenance of the specified roofing system, qualified to perform roofing observation and inspection specified in Field Quality Control Article, to determine Installer's compliance with the requirements of this Project, and approved by the manufacturer to issue warranty certification. The Roofing Inspector shall be one of the following:
	D. Manufacturer's Installation Instructions: Obtain and maintain on-site access to manufacturer's written recommendations and instructions for installation of products.

	1.9 PROJECT / FIELD CONDITIONS
	A. Weather Limitations: Proceed with rehabilitation work only when existing and forecasted weather conditions permit Work to proceed without water entering into existing roofing system or building.
	B. Protect building to be rehabilitated, adjacent buildings, walkways, site improvements, exterior plantings, and landscaping from damage or soiling from rehabilitation operations.
	C. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
	D. Daily Protection: Coordinate installation of roofing so insulation and other components of roofing system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.
	E. Owner will occupy portions of building immediately below re-coating area. Conduct re-coating so Owner's operations will not be disrupted. Provide Owner with not less than 72 hours' notice of activities that may affect Owner's operations.

	1.10 WARRANTY
	A. Manufacturer's Warranty: Roof System Manufacturer's standard form in which Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within warranty period, as follows.
	B. Manufacturer Inspection Services: By manufacturer's technical representative, to report maintenance responsibilities to Owner necessary for preservation of Owner's warranty rights. The cost of manufacturer's inspections is included in the Contract Sum.
	C. Installer Warranty: Installer's warranty signed by Installer, as follows.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design: The roof system specified in this Section is based upon products of Tremco CPG Inc,.tremcoroofing.com that are named in other Part 2 articles. Provide specified products or comparable products of one of the following.
	B. Source Limitations: Obtain components for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance: Rehabilitated roofing shall withstand exposure to weather without failure or leaks due to defective manufacture or installation.
	B. Material Compatibility: Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing manufacturer based on testing and field experience.
	C. Exterior Fire-Test Exposure: Roofing system exterior fire-test exposure performance following application of rehabilitation coating shall not be less than that of the pre-rehabilitated roof performance when tested in accordance with ASTM E108, based upon manufacturer's tests of identical applications.
	D. Energy Performance: Provide rehabilitated roofing with an initial Solar Reflectance Index of not less than 78 when calculated according to ASTM E1980, based on testing identical products by a qualified testing agency.

	2.3 MATERIALS
	A. General: Rehabilitative materials recommended by roofing system coating manufacturer for intended use and compatible with components of existing membrane roofing system.
	B. Infill Materials: Where required to replace test cores and to patch existing roofing, use infill materials matching existing membrane roofing system materials, unless otherwise indicated.
	C. Temporary Roof Drainage: Design and selection of materials for temporary roof drainage are responsibilities of the Contractor.

	2.4 FLUID-APPLIED LEVELING COAT
	A. Polyurethane Elastomeric Fluid-Applied leveling coat formulated to be applied over prepared gravel surfaced BUR roof systems

	2.5 FLUID-APPLIED ROOFING MEMBRANE
	A. Polyurethane Elastomeric Fluid-Applied System: Two-coat fluid-applied roofing membrane formulated for application over prepared existing roofing substrate.
	B. Primers:

	2.6 AUXILIARY MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with existing roofing system and fluid-applied roofing system.
	B. Seam Sealer: Waterproof seam and patching material compatible with applied coating.
	C. Flashing and Detail Reinforcing Fabric:
	D. Joint Sealant: Elastomeric joint sealant compatible with applied coating, with movement capability appropriate for application.
	E. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing system manufacturer.

	2.7 WALKWAYS
	A. Fluid-Applied AlphaGrade Walkway Top Coat, Slip-Resistant: Second top coat with broadcast slip-resistant aggregate.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine existing roofing substrates, with Installer present, for compliance with requirements and for other conditions affecting application and performance of roof coatings.

	3.2 PREPARATION
	A. Protect existing roofing system that is indicated not to be rehabilitated, and adjacent portions of building and building equipment.
	B. Pollution Control: Comply with environmental regulations of authorities having jurisdiction. Limit spread of dust and debris.
	C. Shut down air intake equipment in the vicinity of the Work in coordination with the Owner. Cover air intake louvers before proceeding with re-coating work that could affect indoor air quality or activate smoke detectors in the ductwork.
	D. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday. Prevent debris from entering or blocking roof drains and conductors. Use roof-drain plugs specifically designed for this purpose. Remove roof-drain plugs at end of each workday, when no work is taking place, or when rain is forecast.

	3.3 ROOFING COATING PREPARATION
	A. Removal of Wet Insulation: Remove portions of roofing membrane with underlying wet insulation. Remove wet insulation, fill in tear-off areas to match existing insulation and membrane, and prepare patched membrane for application of roof coating specified below.
	B. Repair of Ponding Areas: Repair areas indicated as ponding areas or areas of inadequate drainage by removing roof membrane, adding additional insulation as required to provide minimum slopes to drain required by roofing rehabilitation coating manufacturer, and replace membrane with material matching existing. Submit photographic report indicating compliance.
	C. Membrane Surface Preparation:
	D. Existing Flashing and Detail Preparation: Repair flashings, gravel stops, copings, and other roof-related sheet metal and trim elements. Reseal joints, replace loose or missing fasteners, and replace components where required to leave in a watertight condition.
	E. Surface Priming: Prime surfaces to receive fluid-applied coating as recommended by manufacturer for each substrate material. Apply products at rate recommended by manufacturer.
	F. Membrane Repair: Repair membrane at locations with irregularities using seam sealer mastic and reinforcing fabric.

	3.4 FLUID-APPLIED FLASHING APPLICATION
	A. Prior to application of the leveling coat, remove embedded gravel and install fluid-applied flashings at drains, scuppers, perimeters and facias. Apply fluid-applied flashings to curbs, walls and penetrations after leveling coat is applied. Ensure finished application is free of pin holes, voids or openings in the fabric reinforcement.
	B. Fluid-Applied Flashing and Detail Base Coat Application: Complete base coat and fabric reinforcement at parapets, curbs, penetrations, and drains prior to application of field of fluid-applied membrane. Apply base coat in accordance with manufacturer's written instructions.

	3.5 FLUID-APPLIED LEVELING COAT APPLICATION
	A. Prior to application of the leveling coat, remove embedded gravel and install fluid-applied flashings at drains, scuppers and facias. Apply fluid-applied flashings to curbs, walls and penetrations after leveling coat is applied. Ensure finished application is free of pin holes, voids or openings in the fabric reinforcement.
	B. Apply leveling coat to field of roof in accordance with manufacturer’s written instructions.

	3.6 FLUID-APPLIED MEMBRANE APPLICATION
	A. Prime leveling coat prior to application of base coat if base coat in not applied within 72 hours following the leveling coat application, using manufacturer's recommended primer.
	B. Fluid-Applied Membrane Base Coat Application: Apply base coat to field of membrane in accordance with manufacturer's written instructions.
	C. Top Coat Application: Apply top coat to field of membrane and flashings uniformly in a complete, continuous installation.
	D. Joint Sealant: Apply joint sealant at terminations of coating application and in locations required for complete weathertight application.

	3.7 WALKWAY INSTALLATION
	A. Install walkways following application of coating. Locate as indicated on drawings.
	B. Slip-Resistant Walkway Top Coat: Apply walkway second top coat following application and curing of top coat. Locate walkways as indicated on Drawings.

	3.8 FIELD QUALITY CONTROL
	A. Roof Inspection: Engage roofing system manufacturer's technical personnel to inspect roofing installation and submit report. Notify Architect 48 hours in advance of dates and times of inspections. Inspect work as follows:
	B. Repair fluid-applied membrane where inspections indicate that they do not comply with specified requirements.
	C. Arrange for additional inspections, at Contractor's expense, to verify compliance of replaced or additional work with specified requirements.

	3.9 DISPOSAL
	A. Collect demolished materials and place in containers. Promptly dispose of demolished materials. Do not allow demolished materials to accumulate on-site.
	B. Transport and legally dispose of demolished materials off Owner's property.

	3.10 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period.
	B. Correct deficiencies in or remove coating that does not comply with requirements, repair substrates, and reapply coating.
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	07 01 50.73-REHABILITATION OF MODIFIED BITUMINOUS ROOFING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	B. Related Information:
	C. Unit Prices: Refer to Division 01 Section "Unit Prices" for description of Work in this Section affected by unit prices.

	1.2 ROOFING CONFERENCES
	A. Roofing Rehabilitation Preinstallation Conference: Conduct conference at Project site to review methods and procedures related to roofing system.

	1.3 MATERIALS OWNERSHIP
	A. Demolished materials shall become Contractor's property and shall be removed from Project site.

	1.4 DEFINITIONS
	A. Roofing Terminology: Refer to ASTM D1079 "Standard Terminology Relating to Roofing and Waterproofing" and glossary in NRCA's "The NRCA Roofing Manual: Membrane Roof Systems" for definition of terms related to roofing work in this Section.
	B. Roofing Coating Preparation: Existing roofing that is to remain and be prepared to accept restorative coating application.
	C. Patching: Removal of a portion of existing membrane roofing system from deck or removal of selected components and accessories from existing membrane roofing system and replacement with compatible similar materials.
	D. Remove: Detach items from existing construction and legally dispose of them off-site unless indicated to be removed and reinstalled.
	E. Existing to Remain: Existing items of construction that are not indicated to be removed.
	F. Construction Waste: Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations. Construction waste includes packaging.
	G. Demolition Waste: Building and site improvement materials resulting from re-roofing preparation, demolition, or selective demolition operations.
	H. Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	I. Recycle: Recovery of demolition or construction waste for subsequent processing in preparation for reuse.
	J. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another facility.
	K. Salvage and Reuse: Recovery of demolition or construction waste and subsequent incorporation into the Work.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product specified.
	B. Sustainable Design Submittals:

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer, Manufacturer, and Roofing Inspector.
	B. Contractor's Product Certificate: Submit notarized certificate, indicating products intended for Work of this Section, including product names and numbers and manufacturers' names, with statement indicating that products to be provided meet the requirements of the Contract Documents.
	C. Proposed Protection Measures: Submit report, including Drawings, which indicates the measures proposed for protecting individuals and property, for environmental protection, and for dust control. Indicate proposed locations and construction of barriers.
	D. Warranties: Unexecuted sample copies of special warranties.
	E. Existing Conditions Photographs: Show existing conditions of adjoining construction and site improvements, including exterior and interior finish surfaces, which might be misconstrued as having been damaged by re-coating operations. Submit before Work begins.
	F. Inspection Reports: Reports of Roofing Inspector. Include weather conditions, description of work performed, tests performed, defective work observed, and corrective actions required and carried out.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: To include in maintenance manuals.
	B. Warranties: Executed copies of approved warranty forms.

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications: An employer of workers trained and certified by manufacturer, including a full-time on-site supervisor with a minimum of three years' experience installing products comparable to those specified, able to communicate verbally with Contractor, and employees, and the following:
	B. Manufacturer Qualifications: Primary product manufacturer that is UL listed for roofing system identical to that specified for this Project with minimum five years' experience in manufacture of comparable products in successful use in similar applications, and able to furnish warranty with provisions matching specified requirements.
	C. Roofing Inspector Qualifications: A technical representative of manufacturer not engaged in the sale of products and experienced in the installation and maintenance of the specified roofing system, qualified to perform roofing observation and inspection specified in Field Quality Control Article, to determine Installer's compliance with the requirements of this Project, and approved by the manufacturer to issue warranty certification. The Roofing Inspector shall be one of the following:

	1.9 FIELD CONDITIONS
	A. Weather Limitations: Proceed with rehabilitation work only when existing and forecasted weather conditions permit Work to proceed without water entering into existing roofing system or building.
	B. Protect building to be rehabilitated, adjacent buildings, walkways, site improvements, exterior plantings, and landscaping from damage or soiling from rehabilitation operations.
	C. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
	D. Daily Protection: Coordinate installation of roofing so insulation and other components of roofing system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.
	E. Owner will occupy portions of building immediately below re-coating area. Conduct re-coating so Owner's operations will not be disrupted. Provide Owner with not less than 72 hours' notice of activities that may affect Owner's operations.

	1.10 WARRANTY
	A. Manufacturer's Warranty: Roof System Manufacturer's standard form in which Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within warranty period, as follows.
	B. Manufacturer Inspection Services: By manufacturer's technical representative, to report maintenance responsibilities to Owner necessary for preservation of Owner's warranty rights. The cost of manufacturer's inspections is included in the Contract Sum.
	C. Installer Warranty: Installer's warranty signed by Installer, as follows.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design: The roof system specified in this Section is based upon products of Tremco CPG Inc, www.tremcoroofing.com that are named in other Part 2 articles. Provide specified products or comparable products of one of the following.
	B. Source Limitations: Obtain components for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General Performance: Rehabilitated roofing shall withstand exposure to weather without failure or leaks due to defective manufacture or installation.
	B. Material Compatibility: Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing manufacturer based on testing and field experience.
	C. Exterior Fire-Test Exposure: Roofing system exterior fire-test exposure performance following application of rehabilitation coating shall not be less than that of the pre-rehabilitated roof performance when tested in accordance with ASTM E108, based upon manufacturer's tests of identical applications.
	D. Energy Performance: Provide roof coating with initial solar reflectance index not less than 78 when calculated according to ASTM E1980, based upon testing of identical products by a qualified testing agency.

	2.3 MATERIALS
	A. General: Re-coating materials recommended by roofing system manufacturer for intended use and compatible with components of existing membrane roofing system.
	B. Infill Materials:  Where required to replace test cores and to patch existing roofing, use infill materials matching existing membrane roofing system materials, unless otherwise indicated.
	C. Temporary Roof Drainage: Design and selection of materials for temporary roof drainage are responsibilities of the Contractor.

	2.4 FLUID-APPLIED ROOFING MEMBRANE
	A. Polyurethane Elastomeric Fluid-Applied System: Two-coat fluid-applied roofing membrane formulated for application over prepared existing roofing substrate.
	B. Primers:
	C. Fluid-Applied Membrane Reinforcing Fabric:

	2.5 AUXILIARY MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with existing roofing system and fluid-applied roofing system.
	B. Seam Sealer: Waterproof seam and patching material compatible with applied coating.
	C. Joint Sealant: Elastomeric joint sealant compatible with applied coating, with movement capability appropriate for application.
	D. Roof Patching Materials:
	E. Polyisocyanurate and Cover Board Infills: Match existing removals thickness and taper.
	F. Fasteners: Factory-coated steel fasteners and metal plates meeting corrosion-resistance provisions in FM 4470; designed for fastening roofing membrane components to substrate; tested by manufacturer for required pullout strength; and acceptable to roofing system manufacturer.
	G. Metal Flashing Sheet: Provide metal flashing sheet matching type, thickness, finish, and profile of existing metal flashing and trim.
	H. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing system manufacturer.

	2.6 WALKWAYS
	A. Fluid-Applied Walkway Top Coat, Slip-Resistant: Second top coat with broadcast slip-resistant aggregate.
	B. Granular Roofing Surfacing: Ceramic-coated roofing granules, No. 11 screen size with 100 percent passing No. 8 (2.36-mm) sieve and 98 percent of mass retained on No. 40 (0.425-mm) sieve.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine existing roofing substrates, with Installer present, for compliance with requirements and for other conditions affecting application and performance of roof coatings.

	3.2 PREPARATION
	A. Protect existing roofing system that is indicated not to be rehabilitated, and adjacent portions of building and building equipment.
	B. Pollution Control: Comply with environmental regulations of authorities having jurisdiction. Limit spread of dust and debris.
	C. Shut down air intake equipment in the vicinity of the Work in coordination with the Owner. Cover air intake louvers before proceeding with re-coating work that could affect indoor air quality or activate smoke detectors in the ductwork.
	D. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday. Prevent debris from entering or blocking roof drains and conductors. Use roof-drain plugs specifically designed for this purpose. Remove roof-drain plugs at end of each workday, when no work is taking place, or when rain is forecast.

	3.3 ROOFING COATING PREPARATION
	A. Removal of Wet Insulation: Remove portions of roofing membrane with underlying wet insulation. Remove wet insulation, fill in tear-off areas to match existing insulation and membrane, and prepare patched membrane for roof coating application specified below.
	B. Membrane Surface Preparation:
	C. Existing Flashing and Detail Preparation: Repair flashings, gravel stops, copings, and other roof-related sheet metal and trim elements. Reseal joints, replace loose or missing fasteners, and replace components where required to leave in a watertight condition.
	D. Surface Priming: Prime surfaces to receive fluid-applied coating using coating manufacturer's recommended product for surface material. Apply at application rate recommended by manufacturer.

	3.4 FLUID-APPLIED FLASHING APPLICATION
	A. Fluid-Applied Flashing and Detail Base Coat Application: Complete base coat and fabric reinforcement at parapets, curbs, penetrations, and drains prior to application of field of fluid-applied membrane. Apply base coat in accordance with manufacturer's written instructions.

	3.5 FLUID-APPLIED MEMBRANE APPLICATION
	A. Fluid-Applied Membrane Base Coat: Apply base coat to field of membrane in accordance with manufacturer's written instructions.
	B. Top Coat Application: Apply top coat to field of membrane and flashings uniformly in a complete, continuous installation.

	3.6 WALKWAY INSTALLATION
	A. Install walkways following application of coating. Locate as indicated on drawings.
	B. Slip-Resistant Walkway Topcoat: Apply walkway second topcoat following application and curing of top coat. Locate as indicated on Drawings.

	3.7 FIELD QUALITY CONTROL
	A. Roof Inspection: Engage roofing system manufacturer's technical personnel to inspect roofing installation and submit report. Notify Architect 24 hours in advance of dates and times of inspections. Inspect work as follows:
	B. Repair fluid-applied membrane where test inspections indicate that they do not comply with specified requirements.
	C. Arrange for additional inspections, at Contractor's expense, to verify compliance of replaced or additional work with specified requirements.

	3.8 DISPOSAL
	A. Collect demolished materials and place in containers. Promptly dispose of demolished materials. Do not allow demolished materials to accumulate on-site.
	B. Transport and legally dispose of demolished materials off Owner's property.

	3.9 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period.
	B. Correct deficiencies in or remove coating that does not comply with requirements, repair substrates, and reapply coating.
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	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:
	B. Related Requirements:

	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.
	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:

	1.5 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.

	1.7 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.
	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.


	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 corrections made.
	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 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.
	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

	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 Division 01.



	07 56 00.13-FLUID-APPLIED MEMBRANE ROOFING, INSULATED FOR NEW ROOFS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes fluid-applied roof membrane system on insulated concrete deck, consisting of the following:
	B. Related Information:

	1.2 ROOFING CONFERENCES
	A. Roofing Preinstallation Conference: Conduct conference at Project site. Review methods and procedures related to roofing system.

	1.3 DEFINITIONS
	A. Roofing Terminology: Refer to ASTM D1079 "Standard Terminology Relating to Roofing and Waterproofing" and glossary in applicable edition of NRCA's "The NRCA Roofing Manual: Membrane Roof Systems" for definition of terms related to roofing work in this Section.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product specified.
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. Provide roof plan showing orientation and types of roof deck and orientation of membrane roofing and fastening spacings and patterns for mechanically fastened components.
	C. Samples for Verification: For the following products:

	1.5 INFORMATIONAL SUBMITTALS
	A. Contractor's Product Certificate: Submit notarized certificate, indicating products intended for Work of this Section, including product names and numbers and manufacturers' names, with statement indicating that products to be provided meet the requirements of the Contract Documents.
	B. Qualification Data: For Installer, Manufacturer, and Roofing Inspector.
	C. Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for components of roofing system.
	D. Warranties: Unexecuted sample copies of special warranties.
	E. Photographs or Videotape: Show existing conditions of adjoining construction and site improvements, including exterior and interior finish surfaces, which might be misconstrued as having been damaged by re-coating operations. Submit before Work begins.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: To include in maintenance manuals.
	B. Warranties: Executed copies of approved warranty forms.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: An employer of workers trained and certified by manufacturer, including a full-time on-site supervisor with a minimum of five years' experience installing products comparable to those specified, able to communicate verbally with Contractor, Architect, and employees, and the following:
	B. Manufacturer Qualifications: Approved manufacturer listed in this Section, with minimum five years' experience in manufacture of specified products in successful use in similar applications.
	C. Roofing Inspector Qualifications: A technical representative of manufacturer not engaged in the sale of products and experienced in the installation and maintenance of the specified roofing system, qualified to perform roofing observation and inspection specified in Field Quality Control Article, to determine Installer's compliance with the requirements of this Project, and approved by the manufacturer to issue warranty certification. The Roofing Inspector shall be one of the following:

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, approval or listing agency markings, and directions for storing and mixing with other components.
	B. Handle and store roofing materials, and place equipment in a manner to avoid significant or permanent damage to deck or structural supporting members.
	C. Protect materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with manufacturer's written instructions for handling, storing, and protecting.

	1.9 PROJECT / FIELD CONDITIONS
	A. Protect building, adjacent buildings, walkways, site improvements, exterior plantings, and landscaping from damage or soiling from roofing operations.
	B. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
	C. Weather Limitations: Proceed with roofing work only when existing and forecasted weather conditions permit Work to proceed without water entering into existing roofing system or building.
	D. Daily Protection: Coordinate installation of roofing so insulation and other components of roofing system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.
	E. Owner will occupy portions of building immediately below roofing area. Conduct roofing so Owner's operations will not be disrupted. Provide Owner with not less than 72 hours' notice of activities that may affect Owner's operations.

	1.10 WARRANTY
	A. Manufacturer's Warranty: Roof System Manufacturer's standard form in which Manufacturer agrees to repair or replace components of roofing system that fail in materials or workmanship within warranty period, as follows.
	B. Manufacturer Inspection Services: By manufacturer's technical representative, to report maintenance responsibilities to Owner necessary for preservation of Owner's warranty rights. The cost of manufacturer's inspections is included in the Contract Sum.
	C. Installer Warranty: Installer's warranty signed by Installer, as follows.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design: The roof system specified in this Section is based upon products of Tremco CPG Inc, www.tremcoroofing.com that are named in other Part 2 articles. Provide specified products or comparable products of one of the following.
	B. Source Limitations: Obtain components for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer.

	2.2 PERFORMANCE REQUIREMENTS
	A. General: Provide roofing membrane and base flashings that remain watertight; do not permit the passage of water; and resist specified uplift pressures, thermally induced movement, and exposure to weather without failure.
	B. Material Compatibility: Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by roofing manufacturer based on testing and field experience.
	C. Roofing System Design: Provide roofing system that is identical to systems that have been successfully tested by a qualified testing and inspecting agency in accordance with ANSI/FM 4474, UL 580, or UL 1897, and to resist uplift pressures.
	D. SPRI Wind Design Standard: Manufacture and install copings and roof edge flashings tested according to ANSI/SPRI ES-1.
	E. Flashings: Comply with requirements of Division 07 Sections "Sheet Metal Flashing and Trim" and "Manufactured Roof Specialties." Provide base flashings, perimeter flashings, detail flashings and component materials that comply with requirements and recommendations of the following:
	F. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E1980, based on testing identical products by a qualified testing agency.
	G. Exterior Fire-Test Exposure: ASTM E108, Class A; for application and roof slopes indicated, as determined by testing identical membrane roofing materials by a qualified testing agency. Materials shall be identified with appropriate markings of applicable testing agency.

	2.3 MATERIALS
	A. General: Roofing materials recommended by roofing system manufacturer for intended use and compatible with components of existing membrane roofing system.
	B. General: Provide adhesive and sealant materials recommended by roofing manufacturer for intended use and compatible with built-up roofing.

	2.4 SHEET MATERIALS
	A. Base-Ply Sheet:

	2.5 FLUID-APPLIED ROOFING MEMBRANE
	A. Polyurethane Elastomeric Fluid-Applied System: Two-coat reinforced fluid-applied roofing membrane formulated for application over prepared existing roofing substrate.

	2.6 ADHESIVE MATERIALS
	A. Base-Ply Sheet Adhesive:

	2.7 AUXILIARY ROOFING MEMBRANE MATERIALS
	A. General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with existing roofing system and fluid-applied roofing system.
	B. Joint Sealant: Elastomeric joint sealant compatible with applied coating, with movement capability appropriate for application.
	C. Stripping Adhesive / Sealer:
	D. Miscellaneous Accessories: Provide miscellaneous accessories recommended by roofing system manufacturer.

	2.8 VAPOR RETARDER/AIR BARRIER
	A. Vapor Retarder Sheet:
	B. Vapor Retarder Primer:

	2.9 ROOF INSULATION
	A. General: Preformed roof insulation boards manufactured or approved by roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated.
	B. Roof Insulation:

	2.10 INSULATION ACCESSORIES
	A. General: Roof insulation accessories recommended by insulation manufacturer for intended use and compatible with built-up roofing.
	B. Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FM Global 4470, designed for fastening roof insulation to substrate and acceptable to roofing manufacturer.
	C. Roof Insulation Adhesive:
	D. Tapered Edge Strips: ASTM C208, Type II, Grade 1, cellulosic-fiber insulation board.
	E. Cover Board (Choose from one of the following):

	2.11 WALKWAYS
	A. Walkway Materials:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following requirements and other conditions affecting performance of roofing system:
	B. Proceed with installation once unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove existing roofing and protect existing building in accordance with requirements of Division 07 Section "Preparation for Re-Roofing."
	B. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according to roofing manufacturer's written instructions. Remove sharp projections.
	C. Protect existing roofing system that is indicated to remain, and adjacent portions of building and building equipment.
	D. Shut down air intake equipment in the vicinity of the Work in coordination with the Owner. Cover air intake louvers before proceeding with re-coating work that could affect indoor air quality or activate smoke detectors in the ductwork.
	E. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday. Prevent debris from entering or blocking roof drains and conductors. Use roof-drain plugs specifically designed for this purpose. Remove roof-drain plugs at end of each workday, when no work is taking place, or when rain is forecast.

	3.3 MEMBRANE ROOFING INSTALLATION, GENERAL
	A. Install roofing membrane according to roofing manufacturer's written instructions.
	B. Coordinate installation of roofing so insulation and other components of roofing not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.
	C. Substrate-Joint Penetrations: Prevent fluid-applied materials and adhesives from penetrating substrate joints, entering building, or damaging built-up roofing components or adjacent building construction.

	3.4 VAPOR-RETARDER INSTALLATION
	A. Vapor Retarder Sheet, General: Completely seal vapor retarder/air barrier at terminations, obstructions, and penetrations to prevent air movement into roofing system. Seal vapor retarder/air barrier to air barrier in adjacent construction at perimeter of roofing system.
	B. Torch-Applied SBS Modified Sheet Vapor Retarder: Install one lapped vapor retarder course and torch-apply to substrate, according to roofing system manufacturer's written instructions.
	C. Contractor to follow all CERTA guidelines and requirements for torch-applied roofing applications.

	3.5 INSULATION INSTALLATION
	A. Comply with roofing manufacturer's written instructions for installing roof insulation.
	B. Coordinate installing membrane roofing system components, so insulation is not exposed to precipitation or left exposed at the end of the workday.
	C. Tapered Insulation and Crickets: Install tapered insulation under area of roofing to conform to slopes indicated.
	D. Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch (6 mm) with insulation.
	E. Install insulation under area of roofing to achieve required thickness. Where overall insulation thickness is 2.7 inches (70 mm) or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in each direction.
	F. Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
	G. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.
	H. Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:
	I. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows. Offset joints of insulation below a minimum of 6 inches (150 mm) in each direction. Loosely butt cover boards together.

	3.6 BASE-PLY SHEET INSTALLATION
	A. Install base sheet starting at low point of roofing. Align base sheet without stretching. Shingle side laps of base a minimum of 4 inches (100 mm). Shingle in direction to shed water. Extend base sheets over edges and terminate above cants.
	B. Install stripping according to roofing manufacturer's written instructions where metal flanges and edgings are set on roofing.
	C. Roof Drains: Install base-ply sheet in cold adhesive around drain bowl. Base sheet must be installed so that it will be under compression from the clamping ring. Install base coat, fabric reinforcement, and top coat over base sheet. Install drain clamping ring and strainer.

	3.7 FLUID-APPLIED FLASHING APPLICATION
	A. Fluid-Applied Flashing and Detail Base Coat Application: Complete base coat and fabric reinforcement at parapets, curbs, penetrations, and drains prior to application of field of fluid-applied membrane. Apply base coat in accordance with manufacturer's written instructions.

	3.8 FLUID-APPLIED MEMBRANE APPLICATION
	A. Base Coat: Apply base coat to field of membrane in accordance with manufacturer's written instructions.
	B. Top Coat: Apply top coat to field of membrane and flashings uniformly in a complete, continuous installation.

	3.9 WALKWAY INSTALLATION
	A. Walkways, General: Install walkways according to roofing manufacturer's written instructions.
	B. Slip-Resistant Walkway Topcoat: Apply walkway second topcoat following application and curing of top coat. Locate as indicated on Drawings.

	3.10 FIELD QUALITY CONTROL
	A. Roof Inspection: Contractor shall engage roofing system manufacturer's technical personnel to inspect roofing installation and submit report to the Architect. Notify Architect 24 hours in advance of dates and times of inspections. Inspect work as follows:
	B. Repair fluid-applied membrane where test inspections indicate that they do not comply with specified requirements.
	C. Arrange for additional inspections, at Contractor's expense, to verify compliance of replaced or additional work with specified requirements.

	3.11 PROTECTING AND CLEANING
	A. Protect roofing system from damage and wear during remainder of construction period.
	B. Correct deficiencies in or remove coating that does not comply with requirements, repair substrates, and reapply coating.
	C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.



	07 62 00-SHEET METAL FLASHING AND TRIM
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	B. Related Requirements:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For sheet metal flashing and trim.
	C. Samples for Verification: For each type of exposed finish.

	1.3 CLOSEOUT SUBMITTALS
	A. Warranties: Manufacturer's executed warranty documents. Submit prior to acceptance of Work.

	1.4 QUALITY ASSURANCE
	A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials away from uncured concrete and masonry.
	B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, except to extent necessary for period of sheet metal flashing and trim installation.

	1.6 WARRANTY
	A. Refer to warranty requirements of Division 07 Section "Fluid-Applied Membrane Roofing, Insulated" for terms and conditions of warranties covering work of this Section.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in construction. Completed sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.
	B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual" and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles shown unless more stringent requirements are indicated.
	C. Flashings and Fastening: Comply with requirements of Division 07 roofing sections. Provide base flashings, perimeter flashings, detail flashings and component materials and installation techniques that comply with requirements and recommendations of the following:
	D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects.

	2.2 SHEET METALS
	A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, temporary protective film before shipping.
	B. Aluminum Sheet: ASTM B209/B209M, alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required; with smooth, flat surface., alloy as standard with manufacturer for finish required, with temper as required to suit forming operations and performance required; with
	C. Stainless-Steel Sheet: ASTM A240/A240M or ASTM A666, Type 316, dead soft, fully annealed; with smooth, flat surface.
	D. Copper Sheet: ASTM B370, cold-rolled copper sheet, H00 or H01 temper.
	E. Lead Sheet: ASTM B749 lead sheet.
	F. 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.
	G.

	2.3 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Sheet: Minimum 30 mils (0.76 mm) thick, consisting of a slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or SBS-modified asphalt adhesive, with release-paper backing; specifically designed to withstand high metal temperatures beneath metal roofing. Provide primer according to written recommendations of underlayment manufacturer.

	2.4 MISCELLANEOUS MATERIALS
	A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and as recommended by manufacturer of primary sheet metal or manufactured item unless otherwise indicated.
	B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal or manufactured item.
	C. Solder:
	D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.
	E. Elastomeric Sealant: ASTM C920, elastomeric polyurethane at concealed joints and silicone at exposed joints; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	F. Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.

	2.5 FABRICATION, GENERAL
	A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal thickness, and other characteristics of item required. Fabricate sheet metal flashing and trim in shop to greatest extent possible.
	B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.
	C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.
	D. Sealant Joints: Where movable, non-expansion-type joints are required, form metal to provide for proper installation of elastomeric sealant according to cited sheet metal standard.
	E. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard for application, but not less than thickness of metal being secured.
	G. Seams, Soldered: Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form seams, and solder.
	H. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet joints where necessary for strength.
	I. Seams for Uncoated Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with epoxy seam sealer. Rivet joints where necessary for strength.
	J. Do not use graphite pencils to mark metal surfaces.

	2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS
	A. Fabricate to cross section required, complete with end pieces, outlet tubes, and other accessories as required. Fabricate in minimum 96-inch- (2.4-m-) long sections. Furnish flat-stock gutter brackets and gutter spacers and straps fabricated from same metal as gutters, of size recommended by cited sheet metal standard, but with thickness not less than twice the gutter thickness. Fabricate expansion joints, expansion-joint covers, and gutter accessories from same metal as gutters. Shop fabricate interior and exterior corners.
	B. Downspouts: Fabricate rectangular downspouts to dimensions indicated, complete with mitered elbows. Furnish with metal hangers from same material as downspouts and anchors. Shop fabricate elbows.
	C. Parapet Scuppers: Fabricate scuppers to dimensions required, with closure flange trim to exterior, 4-inch- (100-mm-) wide wall flanges to interior, and base extending 4 inches (100 mm) beyond cant or tapered strip into field of roof. Fasten gravel guard angles, if applicable, to base of scupper. Fabricate from the following materials:
	D. Conductor Heads: Fabricate conductor heads with flanged back and stiffened top edge and of dimensions and shape required, complete with outlet tubes, exterior flange trim, and built-in overflows. Fabricate from the following materials:

	2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS
	A. Expansion Joint Cover: Fabricate from the following materials:
	B. Counterflashing:  Shop fabricate interior and exterior corners. Fabricate from the following materials:
	C. Flashing Receivers: Fabricate from the following materials:
	D. Roof-Penetration Flashing: Fabricate from the following materials:
	E. Roof-Drain Flashing: Fabricate from the following materials:


	PART 3 -  EXECUTION
	3.1 UNDERLAYMENT INSTALLATION
	A. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free. Prime substrate if recommended by underlayment manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation; use primer for installing underlayment at low temperatures. Apply in shingle fashion to shed water, with end laps of not less than 6 inches (150 mm) staggered 24 inches (600 mm) between courses. Overlap side edges not less than 3-1/2 inches (90 mm). Roll laps and edges with roller. Cover underlayment within 14 days.

	3.2 INSTALLATION, GENERAL
	A. Install sheet metal flashing and trim to comply with details indicated and recommendations of cited sheet metal standard that apply to installation characteristics required unless otherwise indicated on Drawings.
	B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating or by other permanent separation as recommended by sheet metal manufacturer or cited sheet metal standard.
	C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner or intersection.
	D. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.
	E. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight installation.
	F. Seal joints as required for watertight construction.
	G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-tinned surface would show in completed Work.

	3.3 ROOF-DRAINAGE SYSTEM INSTALLATION
	A. General: Install sheet metal roof-drainage items to produce complete roof-drainage system according to cited sheet metal standard unless otherwise indicated. Coordinate installation of roof perimeter flashing with installation of roof-drainage system.
	B. Flanged Gutters: Join sections with joints sealed with sealant. Provide for thermal expansion. Attach gutters at flange into wood blocking to firmly anchor them in position. Provide end closures and seal watertight with sealant. Slope to downspouts.
	C. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints.
	D. Parapet Scuppers: Continuously support scupper, set to correct elevation, and seal flanges to interior wall face, over cants or tapered edge strips, and under roofing membrane.
	E. Conductor Heads: Anchor securely to wall, with elevation of conductor head rim at minimum of 1 inch (25 mm) below scupper or gutter discharge.
	F. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration indicated. Lap joints minimum of 4 inches (100 mm) in direction of water flow.

	3.4 ROOF FLASHING INSTALLATION
	A. Install sheet metal flashing and trim to comply with performance requirements and cited sheet metal standard.
	B. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top edge flared for elastomeric sealant, extending minimum of 4 inches (100 mm) over base flashing. Install stainless-steel draw band and tighten.
	C. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. Insert counterflashing in reglets or receivers and fit tightly to base flashing.
	D. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof. Seal with sealant and clamp flashing to pipes that penetrate roof.

	3.5 ERECTION TOLERANCES
	A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

	3.6 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials. Clean off excess solder.
	C. Clean off excess sealants.
	D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions. On completion of sheet metal flashing and trim installation, remove unused materials and clean finished surfaces as recommended by sheet metal flashing and trim manufacturer. Maintain sheet metal flashing and trim in clean condition during construction.
	E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	07 71 00-ROOF SPECIALTIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Information:

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site, in conjunction with roofing preinstallation conference specified in Division 07 roofing section.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings: For roof specialties.
	C. Samples for Initial Selection: Color charts from manufacturer showing available color finishes.
	D. Samples for Verification: Color chips from manufacturer for final selection.
	E. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, for copings and roof-edge flashings.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For manufacturer.
	B. Product Certificates: Provide manufacturer’s certificates for copings and roof-edge specialties indicating compliance with performance requirements including the following:
	C. Sample Warranty: For manufacturer's special warranty.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A qualified manufacturer offering products meeting requirements that are ANSI/SPRI ES-1 tested to specified design pressure.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Do not store roof specialties in contact with other materials that might cause staining, denting, or other surface damage. Store roof specialties away from uncured concrete and masonry.
	B. Protect strippable protective covering on roof specialties from exposure to sunlight and high humidity, except to extent necessary for the period of roof specialties installation.

	1.7 PROJECT / FIELD CONDITIONS
	A. Field Measurements: Verify profiles and tolerances of roof-specialty substrates by field measurements before fabrication and indicate measurements on Shop Drawings.
	B. Coordination: Coordinate roof specialties with flashing, trim, and construction of parapets, roof deck, roof and wall panels, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.8 WARRANTY
	A. Roofing-System Warranty: Roof specialties are included in warranty provisions in Division 07 roofing Section "Fluid-Applied Membrane Roofing, Insulated".


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General Performance: Roof specialties shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects in construction
	B. SPRI Wind Design Standard: Manufacture and install copings and roof-edge specialties tested according to ANSI/SPRI ES-1.
	C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Provide clips that resist rotation and avoid shear stress as a result of thermal movements. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	2.2 MANUFACTURERS
	A. Basis of Design: The roof system specified in this Section is based upon products of Tremco CPG Inc, Beachwood, OH, (800) 562-2728, www.tremcoroofing.com that are named in other Part 2 articles. Provide specified products or comparable products of one of the following.
	B. Source Limitations: Obtain roof specialties approved by manufacturer providing roofing-system warranty specified in Division 07 roofing Section.

	2.3 EXPOSED METALS
	A. Aluminum Sheet: ASTM B209/B209M, alloy as standard with manufacturer for finish required, with temper to suit forming operations and performance required.

	2.4 CONCEALED METALS
	A. Aluminum Sheet: ASTM B209/B209M, alloy and temper recommended by manufacturer for type of use and structural performance indicated, mill finished.
	B. Aluminum Extrusions: ASTM B221/B221M, alloy and temper recommended by manufacturer for type of use and structural performance indicated, mill finished.
	C. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, G90 (Z275) coating designation.

	2.5 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Sheet: Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied. Provide primer when recommended by underlayment manufacturer.

	2.6 MISCELLANEOUS MATERIALS
	A. General: Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous items required by manufacturer for a complete installation.
	B. Fasteners: Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements. Furnish the following unless otherwise indicated:
	C. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant of type, grade, class, and use classifications required by roofing-specialty manufacturer for each application.

	2.7 MANUFACTURED COPINGS
	A. Copings: Manufactured coping system consisting of formed-metal coping cap in section lengths not exceeding 12 feet (3.6 m), concealed anchorage; corner units, end cap units, and concealed splice plates with same finish as coping caps.

	2.8 MANUFACTURED ROOF-EDGE SPECIALTIES
	A. Roof-Edge Fascia: Snap-on type fascia with vertical profile.
	B. Fascia Accessories: Provide accessories fabricated from the same materials and for compatibility with roof edge system; provide the following accessories:

	2.9 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical and painted 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. High-Performance Organic (PVDF) Coating: Prepare, pretreat, and apply coating to exposed metal surfaces to comply with ASTM A755/A755M and coating and resin manufacturers' written instructions.
	E. Concealed Surface Finish: Apply pretreatment and manufacturer's standard acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum total dry film thickness of 0.5 mil (0.013 mm).


	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 walls, roof edges, and parapets for suitable conditions for roof specialties.
	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 INSTALLATION OF UNDERLAYMENT
	A. Self-Adhering Sheet Underlayment: Install wrinkle free to cover wood blocking. Apply primer if required by underlayment manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation; use primer rather than nails for installing underlayment at low temperatures. Apply in shingle fashion to shed water. Overlap edges not less than 3-1/2 inches (90 mm). Roll laps with roller. Cover underlayment within 14 days.

	3.3 INSTALLATION, GENERAL
	A. General: Install roof specialties according to manufacturer's written instructions. Anchor roof specialties securely in place, with provisions for thermal and structural movement. Use fasteners, solder, protective coatings, separators, sealants, and other miscellaneous items as required to complete roof-specialty systems.
	B. Metal Protection: Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended by manufacturer.
	C. Expansion Provisions: Allow for thermal expansion of exposed roof specialties.
	D. Fastener Sizes:
	E. Seal joints with elastomeric sealant as required by roofing-specialty manufacturer.
	F. Seal joints as required for watertight construction. Place sealant to be completely concealed in joint. Do not install sealants at temperatures below 40 deg F (4 deg C).

	3.4 INSTALLATION OF COPINGS
	A. Install clips, cleats, anchor plates, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor copings with manufacturer's required devices, fasteners, and fastener spacing to meet performance requirements.

	3.5 INSTALLATION OF ROOF-EDGE SPECIALTIES
	A. Install clips, cleats, cants, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to meet performance requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces.
	B. Clean off excess sealants.
	C. Remove temporary protective coverings and strippable films as roof specialties are installed. On completion of installation, clean finished surfaces including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing. Maintain roof specialties in a clean condition during construction.
	D. Replace roof specialties that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	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.

	1.3 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.

	1.4 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.  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:
	D. Preinstallation Conference:  Conduct conference at Project site.

	1.6 REFERENCED STANDARDS
	A. American Society for Testing and Materials (ASTM).
	B. Underwriters Laboratories, Inc. (UL).
	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.

	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:

	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).
	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).
	D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479.
	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):
	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.

	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.
	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:

	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.


	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:
	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.
	C. Install fill materials for firestopping by proven techniques to produce the following results:

	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:

	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:
	B. Complete the additional Tables for the following, using the format provided.

	3.3 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	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 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 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:
	B. This work includes all aluminum-framed entrances and storefronts with the exception that at the East and West Additions the exterior aluminum frames for windows, storefronts, curtain walls and FRP doors is installed under separate envelope project.

	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.
	B. Shop Drawings:  For aluminum-framed entrances and storefronts.  Include plans, elevations, sections, full-size details, and attachments to other work.
	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:
	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:
	B. Qualification Data:  For Installer and field testing agency.
	C. Energy Performance Certificates:  For aluminum-framed entrances and storefronts, accessories, and components, from manufacturer.
	D. Product Test Reports:  For aluminum-framed entrances and storefronts, for tests performed by manufacturer and witnessed by a qualified testing agency.
	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. Laboratory Mockup Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated.
	C. Testing Agency Qualifications:  Qualified according to ASTM E 699 for testing indicated.
	D. 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.
	E. Structural-Sealant Glazing:  Comply with ASTM C 1401 for design and installation of storefront systems.
	F. Quality-control program for structural-sealant-glazed system.
	G. 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.

	1.9 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.
	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.


	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.
	C. Structural Loads:
	D. Deflection of Framing Members:  At design wind pressure, as follows:
	E. Structural:  Test according to ASTM E 330 as follows:
	F. Air Infiltration:  Test according to ASTM E 283 for infiltration as follows:
	G. Water Penetration under Static Pressure:  Test according to ASTM E 331 as follows:
	H. Water Penetration under Dynamic Pressure:  Test according to AAMA 501.1 as follows:
	I. Interstory Drift:  Accommodate design displacement of adjacent stories indicated.
	J. Seismic Performance:  Aluminum-framed entrances and storefronts shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	K. Energy Performance:  Certify and label energy performance according to NFRC as follows:
	L. Noise Reduction:  Test according to ASTM E 90, with ratings determined by ASTM E 1332, as follows.
	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.
	N. Thermal Movements:  Allow for thermal movements resulting from ambient and surface temperature changes:
	O. Structural-Sealant Joints:
	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.

	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, Trifab 451T (thermal) Storefront System, as manufactured by Kawneer Company, Inc., or comparable product by one of the following:
	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.

	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.
	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:

	2.4 OPERABLE WINDOWS
	A. Basis of Design Product: HORIZONTAL SLIDING WINDOW

	2.5  ENTRANCE DOOR SYSTEMS
	A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing operation.
	B. Entrance Door Hardware: Refer to Section 087100 "Door Hardware.”
	C. Additional requirements:

	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.
	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.

	2.6 ACCESSORIES
	A. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, nonbleeding fasteners and accessories compatible with adjacent materials.
	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.
	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:
	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.
	G. Entrance Doors:  Reinforce doors as required for installing entrance door hardware.
	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
	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.

	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:
	B. Metal Protection:
	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.

	3.4 ERECTION TOLERANCES
	A. Erection Tolerances:  Install aluminum-framed entrances and storefronts to comply with the following maximum tolerances:

	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.
	C. Structural-Sealant Adhesion:  Test structural sealant according to recommendations in ASTM C 1401, Destructive Test Method A, "Hand Pull Tab (Destructive)," Appendix X2.
	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:

	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	08 71 00 - DOOR HARDWARE
	PART 1 - GENERAL
	1.01 SUMMARY
	A. Section includes:
	B. Section excludes:
	C. Related Sections:

	1.02 REFERENCES
	A. UL LLC
	B. DHI - Door and Hardware Institute
	C. NFPA – National Fire Protection Association
	D. ANSI - American National Standards Institute

	1.03 SUBMITTALS
	A. General:
	B. Action Submittals:
	C. Informational Submittals:
	D. Closeout Submittals:
	E. Inspection and Testing:

	1.04 QUALITY ASSURANCE
	A. Qualifications and Responsibilities:
	B. Certifications:
	C. Pre-Installation Meetings

	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.

	1.08 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.''
	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
	B. Modification and Preparation of Existing Doors: Where existing door hardware is indicated to be removed and reinstalled.
	C. Provide screws, bolts, expansion shields, drop plates and other devices necessary for hardware installation.
	D. Cable and Connectors:

	2.03 HINGES
	A. Manufacturers and Products:
	B. Requirements:

	2.04 CONTINUOUS HINGES
	A. Manufacturers:
	B. Requirements:

	2.05 CYLINDRICAL LOCKS – GRADE 1
	A. Manufacturers and Products:
	B. Requirements:

	2.06 EXIT DEVICES
	A. Manufacturers and Products:
	B. Requirements:

	2.07 CYLINDERS
	A. Manufacturers and Products:
	B. Requirements:

	2.08 KEYING
	A. Scheduled System:
	B. Requirements:

	2.09 DOOR CLOSERS
	A. Manufacturers and Products:
	B. Requirements:

	2.10 PROTECTION PLATES
	A. Manufacturers:
	B. Requirements:

	2.11 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS
	A. Manufacturers:
	B. Requirements:

	2.12 DOOR STOPS AND HOLDERS
	A. Manufacturers:
	B. Provide door stops at each door leaf:

	2.13 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING
	A. Manufacturers:
	B. Requirements:

	2.14 SILENCERS
	A. Manufacturers:
	B. Requirements:

	2.15 DOOR POSITION SWITCHES
	A. Manufacturers:
	B. Requirements:

	2.16 FINISHES
	A. FINISH: BHMA 626/652 (US26D); EXCEPT:
	B. FINISH: BHMA 643E/716 (US11); EXCEPT:


	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.
	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:
	J. Wiring: Coordinate with Division 26, ELECTRICAL and Division 28 ELECTRONIC SAFETY AND SECURITY sections for:
	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.
	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.



	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:
	B. Related Requirements:

	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.
	B. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled steel studs and runners.
	C. Slip-Type Head Joints:  Where indicated, provide one of the following:
	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.
	E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	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.
	G. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	H. Resilient Furring Channels:  1/2-inch- (13-mm-) deep, steel sheet members designed to reduce sound transmission.
	I. Cold-Rolled Furring Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 1/2-inch- (13-mm-) wide flanges.
	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:
	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):
	G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.

	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	B. Isolation Strip at Exterior Walls:  Provide one of the following:


	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 to support the Work and that hangers will develop their full strength.
	B. Coordination with Sprayed Fire-Resistive Materials:

	3.3 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754.
	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.
	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 ducts penetrating partitions above ceiling.
	E. Direct Furring:
	F. Z-Furring Members:
	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.
	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:
	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.



	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.
	B. Related Requirements:

	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:.
	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:

	1.5 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.

	1.6 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.

	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.


	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:
	B. Gypsum Wallboard:  ASTM C 1396/C 1396M.
	C. Gypsum Board, Type X:  ASTM C 1396/C 1396M.
	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.
	E. Gypsum Ceiling Board:  ASTM C 1396/C 1396M.
	F. Abuse-Resistant Gypsum Board:  ASTM C 1629/C 1629M.
	G. Impact-Resistant Gypsum Board:  ASTM C 1629/C 1629M.
	H. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396/C 1396M.  With moisture- and mold-resistant core and paper surfaces.
	I. 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.

	2.4 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.

	2.5 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	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.

	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.
	C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	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.
	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.
	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 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.
	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.
	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:
	B. Single-Layer Application:
	C. Multilayer Application:
	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:

	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:

	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.
	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.

	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.

	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	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, 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:

	1.3 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.

	1.5 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:
	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.

	1.8 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 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.

	1.9 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:
	B. Warranty Period:
	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.


	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.
	B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	C. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable 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.
	D. Acoustical Tile Colors and Patterns:  Match appearance characteristics indicated for each product type.
	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:
	B. ACT-1:  Armstrong Optima PB #3252PB  (Classrooms/Corridors or as indicated in drawings)

	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:
	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.
	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:
	B. Pair suspension systems with the following ACT and ATC types:
	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.
	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.

	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:
	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, finish, and color as that used for exposed flanges of suspension-system runners.

	2.7 ACOUSTICAL SEALANT
	A. Products:  Subject to compliance with requirements, provide one of the following:
	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.

	2.8 MISCELLANEOUS MATERIALS
	A. Acoustical Tile Adhesive:  Type recommended by acoustical tile manufacturer, bearing UL label for Class 0-25 flame spread.
	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 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:
	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.
	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:
	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.

	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special inspections:
	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.
	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.



	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:

	1.3 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.

	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:
	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 Johnsonite; Baseworks 4 ” or comparable products by one of the following:
	B. Product Standard:  Johnsonite Baseworks Cove Base.
	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

	2.3 RUBBER MOLDING ACCESSORY
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	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.
	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.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	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.
	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.
	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:

	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Stair Accessories:
	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:
	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.



	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.

	1.6 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.
	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.
	C. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.

	1.7 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:
	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.


	PART 2 -  PRODUCTS
	2.1 RESILIENT LUXURY VINYL TILE
	A. Vinyl Composition Floor Tile:  Products complying with ASTM F 1066. Provide vinyl composition floor tile complying with the following Available Products; TARKETT or approved equal.
	B. Luxury Vinyl Tile (LVT):  Provide vinyl composition floor tile (Composition 1, non-asbestos) complying with the following Available Products; MANNINGTON or approved equal.

	2.2 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.
	E. 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.
	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.
	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:
	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.
	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.
	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.
	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:
	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.
	E. Cover floor tile until Substantial Completion.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	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:
	B. Related Requirements:

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show the following:
	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.
	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:

	1.7 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.
	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.

	1.9 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.


	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:

	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.
	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:
	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:
	B. Perform the following operations for existing carpet tile:
	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.



	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:
	B. Related Requirements:

	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.
	D. Product List:  For each product indicated, include the following:

	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.

	1.7 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).

	1.8 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:

	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:
	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).
	D. Colors:  As indicated in a finish schedule.

	2.3 BLOCK FILLERS
	A. Block Filler, Latex, Interior/Exterior:  MPI #4.

	2.4 PRIMERS/SEALERS
	A. Primer Sealer, Latex, Interior:  MPI #50.
	B. Primer, Alkali Resistant, Water Based:  MPI #3.
	C. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149.
	D. Primer, Latex, for Interior Wood:  MPI #39.
	E. Primer Sealer, Alkyd, Interior:  MPI #45.
	F. Primer Sealer, Alkyd, Interior:  MPI #69 (Gymnasium Ceiling).
	G. Primer, Bonding, Water Based:  MPI #17.
	H. Primer, Bonding, Solvent Based:  MPI #69.
	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.
	B. Primer, Alkyd, Anti-Corrosive, for Metal:  MPI #79.
	C. Primer, Alkyd, Quick Dry, for Metal:  MPI #76.
	D. Primer, Galvanized, Water Based:  MPI #134.
	E. Primer, Vinyl Wash:  MPI #80.
	F. Primer, Quick Dry, for Aluminum:  MPI #95.

	2.6 WATER-BASED PAINTS
	A. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):  MPI #143.
	B. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 2):  MPI #144.
	C. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145.
	D. Latex, Interior, Institutional Low Odor/VOC, Semi-Gloss (Gloss Level 5):  MPI #147.
	E. Acrylic, Interior, Institutional Low Odor/VOC, Multicolor MPI # 112.
	F. Light Industrial Coating, Exterior, Water Based, Semi-Gloss (Gloss Level 5):  MPI #163.

	2.7 SOLVENT-BASED PAINTS
	A. Alkyd, Interior, (Gloss Level 3):  MPI #51.
	B. Alkyd, Interior, (Flat) Spray Applied Dry Fall : MPI #118 (Gymnasium Ceiling)
	C. Alkyd, Interior, Semi-Gloss (Gloss Level 5):  MPI #47.
	D. Alkyd, Quick Dry, Semi-Gloss (Gloss Level 5): MPI #81.

	2.8 DRY FOG/FALL COATINGS
	A. Interior Alkyd Dry Fog/Fall:  MPI #118.

	2.9 FLOOR COATINGS
	A. Sealer, Water Based, for Concrete Floors:  MPI #99.

	2.10 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure:


	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:
	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.

	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.
	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	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:
	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:
	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."
	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:

	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.

	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:
	B. Concrete Substrates, Traffic Surfaces:
	C. CMU Substrates:
	D. Steel Substrates:
	E. Galvanized-Metal Substrates:
	F. Aluminum (Not Anodized or Otherwise Coated) Substrates:
	G. Wood Substrates:  Including wood trim, architectural woodwork, doors, wood-based panel products.
	H. Fiberglass and Plastic Substrates:
	I. Gypsum Board and Plaster Substrates:
	J. Cotton or Canvas and ASJ Insulation-Covering Substrates:  Including pipe and duct coverings.

	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	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 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:

	1.3 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.
	C. Samples for Initial Selection:  For each type of visual display surface indicated, for units with factory-applied color finishes, and as follows:
	D. Samples for Verification:  For each type of visual display surface indicated.
	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.
	D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate appearance and aesthetic effects and set quality standards for installation.

	1.8 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.

	1.10 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.


	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.
	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:
	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:
	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.
	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.
	C. Factory-Assembled Visual Display Units:  Coordinate factory-assembled units with trim and accessories indicated.  Join parts with a neat, precision fit.
	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.

	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.

	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.


	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.



	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:

	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show fabrication and installation details for roller shades, including shadeband materials, their orientation to rollers, and their seam and batten locations.
	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.
	E. Samples for Verification:  For each type of roller shade.
	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.

	1.9 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.

	1.10 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:
	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.
	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.
	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:
	F. Shade Pocket: For mounting as indicated on the drawings.
	G. Installation Accessories:

	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.
	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.
	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:
	F. Outside Shadebands:
	G. Shade Pocket:  For mounting as indicated on the drawings.
	H. Installation Accessories:

	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.
	C. Light-Filtering Fabric:  Woven fabric, stain and fade resistant.
	D. Light-Blocking Fabric:  Opaque fabric, stain and fade resistant.

	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):
	C. Shadeband Fabrication:  Fabricate shadebands without battens or seams to extent possible except as follows:


	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.
	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.
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	220501-Basic Plumbing Materials and Methods-06-05-2023
	PART 1  GENERAL
	1.1 SUMMARY
	A. This section includes the following basic mechanical materials and methods to complement other Division 22 Sections.
	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.
	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.


	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.

	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.
	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.
	B. Dielectric Fittings:  Assembly or fitting having insulating  material isolating joined dissimilar metals to prevent  galvanic action and stop corrosion.


	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:
	G. Pipe Hangers and Supports:
	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.

	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 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."

	3.5 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.

	3.6 PLUMBING EQUIPMENT INSTRUCTION
	A. Provide instruction of the Owner's representatives for the duration specified below in operation and maintenance of the following equipment:

	3.7 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

	221005-Plumbing Piping-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Sanitary waste piping, buried within 5 feet of building.
	B. Sanitary waste piping, above grade.
	C. Pipe, pipe fittings, specialties, and connections for piping systems.

	1.2 REFERENCE STANDARDS
	A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300 2021.
	B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.
	C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.
	D. ASME B31.1 - Power Piping 2022.
	E. ASME B31.9 - Building Services Piping 2020.
	F. ASME BPVC-IV - Boiler and Pressure Vessel Code, Section IV - Rules for Construction of Heating Boilers 2023.
	G. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing Operators 2023.
	H. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless 2022.
	I. ASTM B68/B68M - Standard Specification for Seamless Copper Tube, Bright Annealed 2019.
	J. ASTM B 68M - Standard Specification for Seamless Copper Tube, Bright Annealed (Metric); 2011.
	K. ASTM B75/B75M - Standard Specification for Seamless Copper Tube 2020.
	L. ASTM B 75M - Standard Specification for Seamless Copper Tube (Metric); 1999 (Reapproved 2005).
	M. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.
	N. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.
	O. ASTM B813 - Standard Specification for Liquid and Paste Fluxes for Soldering of Copper and Copper Alloy Tube 2016.
	P. ASTM B828 - Standard Practice for Making Capillary Joints by Soldering of Copper and Copper Alloy Tube and Fittings 2016.
	Q. ASTM D2564 - Standard Specification for Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic Piping Systems 2020.
	R. ASTM D2665 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and Fittings 2020.
	S. ASTM D2729 - Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings 2021.
	T. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings 2021.
	U. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2023.
	V. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements 2018, with Editorial Revision (2020).
	W. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry 2018, with Editorial Revision (2020).
	X. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements 2017, with Editorial Revision (2020).
	Y. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements 2023.
	Z. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and Installation 2018, with Amendment (2019).
	AA. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends 2010, with Errata .
	BB. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.
	CC. NSF 372 - Drinking Water System Components - Lead Content 2022.
	DD. 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.
	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.

	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, BURIED WITHIN 5 FEET OF BUILDING
	A. PVC Pipe:  ASTM D2665 or ASTM D3034.

	2.3 SANITARY SEWER PIPING, ABOVE GRADE
	A. PVC Pipe:  ASTM D2729.

	2.4 PLUMBING VENT PIPING, ABOVE GRADE
	A. Cast Iron Pipe:  CISPI 301, hubless, service weight.
	B. PVC Pipe:  ASTM D 2665.

	2.5 FLANGES, UNIONS, AND COUPLINGS
	A. Unions for Pipe Sizes 3 Inches and Under:
	B. Flanges for Pipe Size Over 1 Inch:

	2.6 PIPE HANGERS AND SUPPORTS
	A. Provide hangers and supports that comply with MSS SP-58.
	B. Plumbing Piping - Drain, Waste, and Vent:

	2.7 GATE VALVES
	A. 2-1/2 inches and Larger: Non-rising stem, bolted bonnet, solid wedge disc:

	2.8 CHECK VALVES
	A. Swing Check: 2-1/2 inches and larger:

	2.9 BACKFILL MATERIALS
	A. Select Fill:


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that excavations are to required grade, dry, and not over-excavated.

	3.2 PREPARATION
	A. Remove scale and dirt, on inside and outside, before assembly.
	B. Prepare piping connections to equipment with flanges or unions.

	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:

	3.5 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	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. Install valves with stems upright or horizontal, not inverted. See Section 220523.
	H. Inserts:
	I. Pipe Hangers and Supports:

	3.6 EXCAVATING
	A. Excavate to accommodate construction operations.
	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.
	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 gate 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.

	3.10 FIELD TESTS AND INSPECTIONS
	A. Verify and inspect systems according to requirements by the Authority Having Jurisdiction.  In the absence of specific test and inspection procedures proceed as indicated below.
	B. Test Results:  Document and certify successful results, otherwise repair, document, and retest.

	3.11 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:
	C. Test drainage, waste and vent piping as follows:
	D. Completed sanitary drainage and vent systems:

	3.12 TESTING OF DRAINAGE AND VENT SYSTEMS
	A. Rough Plumbing:
	B. Finished Plumbing

	3.13 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:

	3.14 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.

	3.15 SCHEDULES
	A. Pipe Hanger Spacing:


	END OF SECTION

	221006-Plumbing Piping Specialties-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Floor Drains.
	B. Cleanouts.

	1.2 REFERENCE STANDARDS
	A. ADA Standards - 2010 ADA Standards for Accessible Design 2010.
	B. ASME A112.6.3 - Floor and Trench Drains 2019.
	C. ASME A112.21.2M - Roof Drains; The American Society of Mechanical Engineers; 1983.
	D. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Breakers 2017.
	E. NEMA MG 1 - Motors and Generators 2021.
	F. NSF 2 - Food Equipment 2021.
	G. NSF 61 - Drinking Water System Components - Health Effects 2022, with Errata.
	H. NSF 372 - Drinking Water System Components - Lead Content 2022.

	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. 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.


	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. Floor Drain:

	2.3 CLEANOUTS
	A. Round Cleanouts at Interior Finished Floor Areas (DPCO-1):
	B. Cleanouts at Interior Unfinished Accessible Areas (CO-5):  Calked or threaded type.  Provide bolted stack cleanouts on vertical rainwater leaders.


	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.


	END OF SECTION

	223000-Plumbing Equipment-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Water softeners.
	B. Sump pumps.

	1.2 REFERENCE STANDARDS
	A. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

	1.3 REFERENCE STANDARDS
	A. NFPA 70- National Electric Code
	B. ASTM G123 - 00(2005) “Standard Test Method for Evaluating Stress-Corrosion Cracking of Stainless Alloys with Different Nickel Content in Boiling Acidified Sodium Chloride Solution.”
	C. ICC (IPC) - International Plumbing Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

	1.4 SUBMITTALS
	A. Product Data:
	B. Operation and Maintenance Data:  Include operation, maintenance, and inspection data, replacement part numbers and availability, and service depot location and telephone number.
	C. Warranty Documentation:  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. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in this section, with minimum three years of documented experience.
	B. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted certifier marks demonstrating third party certification with these requirements.

	1.6 CERTIFICATIONS
	A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc., as suitable for the purpose specified and indicated.


	PART 2  PRODUCTS
	2.1 CERTIFICATIONS
	A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc., as suitable for the purpose specified and indicated.

	2.2 SUMP PUMPS
	A. NEMA 4x weathertight corrosion resistant polycarbonate enclosures
	B. Stainless steel sensor probe with patented electronic technology that repels dirt contamination
	C. Single direct plug-in power source for operation of entire system
	D. Solid state components
	E. Alarms, lights, silence switch, and remote monitoring circuit for oil, high liquid, and high amperage conditions
	F. Complete factory assembly and testing ensures quality of entire pump and control system
	G. Oil-Minder System can be combined with a variety of different pumps and valves
	H. LED indicator lights for oil spill, power, high liquid level, overload, and pump run
	I. UL 508 and 778 approved
	J. ENTELA tested and approved as a system


	PART 3  EXECUTION
	3.1 INSTALLATION
	A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code, and complying with conditions of certification, if any.


	END OF SECTION

	230501-SAGE-Basic HVAC Materials and Methods-06-05-2023
	PART 1  GENERAL
	1.1 SUMMARY
	A. This section includes the following basic mechanical materials and methods to complement other Division 23 Sections.
	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.

	1.4 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."
	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.
	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 CONCRETE FOR EQUIPMENT PADS
	A. Reinforcement
	B. Concrete Materials
	C. Concrete Accessories
	D. Joint Devices and Materials

	2.2 WATER SOLUBLE FLUX
	A. Water Soluble Flux:  Taramet Sterling(R) lead-free water soluble flux, conforming to ASTM B 813.

	2.3 PLUMBING SOLDER
	A. Plumbing Solder:  Sterling® solder, ASTM B 32, Alloy Grade TC; 95 percent tin, 4.85 percent copper, 0.15 percent selenium.

	2.4 PIPING SPECIALTIES
	A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type where required to conceal protruding fittings and sleeves.
	B. Dielectric Fittings:  Assembly or fitting having insulating  material isolating joined dissimilar metals to prevent  galvanic action and stop corrosion.


	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:

	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 CONCRETE BASES
	A. Construct concrete equipment bases of dimensions indicated, but not less than 4 inches (100 mm) larger than supported unit in both directions.  Follow supported equipment manufacturer's setting templates for anchor bolt and tie locations.
	B. Concrete materials, reinforcement, forms, and earth which will be in contact with fresh concrete shall be free from frost at the time of concrete placement
	C. Bonding To Existing Concrete Slabs
	D. Installing Anchor Bolts and Sleeves
	E. Reinforcing
	F. Finishes

	3.6 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."

	3.7 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.

	3.8 MECHANICAL EQUIPMENT COMMISSIONING
	A. Provide startup and commissioning services by factory-trained representatives of the equipment manufacturer for the following equipment:
	B. Commissioning shall include the following:

	3.9 MECHANICAL EQUIPMENT INSTRUCTION
	A. Provide instruction of the Owner's representatives for the duration specified below in operation and maintenance of the following equipment:

	3.10 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

	230516-RIB-Expansion Fittings and Loops for HVAC Piping-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Flexible pipe connectors.
	B. Expansion Loops.
	C. Expansion Compensators.

	1.2 REFERENCE STANDARDS
	A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service 2022.
	B. EJMA (STDS) - EJMA Standards Tenth Edition.

	1.3 SUBMITTALS
	A. Product Data:
	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 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.

	2.2 Externally Pressurized expansion compensators
	A. The design shall incorporate a totally enclosed, externally pressurized 300 series stainless steel bellows that is protected from external damage by an external protective shroud designed for full line pressure.
	B. On steel pipe models the bellows shall be isolated from flow impingement by an internal carbon steel sleeve. The internal sleeve for copper tube models shall be made of copper.
	C. Steel pipe models shall have a 200 PSIG (1379 kPa) design operating pressure and 750 degrees F (398° C). Copper tube models shall have a 200 PSIG (1379 kPa) design operating pressure and 400 degrees F (204° C).
	D. As a result of externally pressurized design, the operating pressure shall be transferred to the outside of the bellows through a gap in the internal guide flange and the housing (shroud).
	E. Steel pipe models shall be supplied with male NPT threads and an internal anti-torque device. Cooper tube models are provided with female copper tube sweat ends.
	F. The bellows shall be laminated (multi-ply) construction to provide a low spring rate with minimal stresses that assure extended life.
	G. The externally pressurized design shall eliminate the need for one set of pipe guides on each side of the expansion compensator (4 pipe diameters from the expansion compensator) thus permitting the first set of guides to be at up to 14 pipe diameters from the expansion compensator.
	H. Alternate end fittings may be provided based on application to mating piping, weld end or flanged ends.

	2.3 EXPANSION JOINTS, HEATING WATER PIPING SYSTEMS
	A. When indicated use flexible 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 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. Larger connectors are supplied with shipping bars attached. These bars are tack welded on to maintain the proper designed length. The shipping bars need to be removed from the V or U after installation.
	D. At least one pipe alignment guide shal be used within four pipe diameters on each side of the "V" loop.

	2.4 REFRIGERANT PIPING EXPANSION LOOPS
	A. General
	B. Products
	C. Execution
	D. ACCESSORIES


	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

	230519-RIB-Meters and Gauges for HVAC Piping-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Pressure gauges and pressure gauge taps.
	B. Thermometers and thermometer wells.

	1.2 REFERENCE STANDARDS
	A. ASME B40.100 - Pressure Gauges and Gauge Attachments 2022.
	B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers 2014 (Reapproved 2020).
	C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers 2014 (Reapproved 2021).
	D. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service Current Edition, Including All Revisions.

	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 PRESSURE GAUGES
	A. Pressure Gauges:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube, rotary brass movement, brass socket, with front recalibration adjustment, black scale on white background.

	2.2 PRESSURE GAUGE TAPPINGS
	A. Gauge Cock:  Tee or lever handle, brass for maximum 150 psi.
	B. Needle Valve:  Brass, 1/4 inch NPT for minimum 150 psi.
	C. Pulsation Damper:  Pressure snubber, brass with 1/4 inch connections.

	2.3 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.

	2.4 THERMOMETER SUPPORTS
	A. Socket:  Brass separable sockets for thermometer stems with or without extensions as required, and with cap and chain.

	2.5 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.
	B. Provide one pressure gauge per pump, installing taps before strainers and on suction and discharge of pump.  Pipe to gauge.
	C. Install pressure gauges with pulsation dampers.  Provide gauge cock to isolate each gauge. Extend nipples to allow clearance from insulation.
	D. 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.
	E. Install gauges and thermometers in locations where they are easily read from normal operating level.  Install vertical to 45 degrees off vertical.
	F. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to zero.

	3.2 SCHEDULE
	A. Pressure Gauges, Location and Scale Range:
	B. Pressure Gauge Tappings, Location:
	C. Stem Type Thermometers, Location and Scale Range:
	D. Thermometer Sockets, Location:


	END OF SECTION

	230548-RIB-Vibration Controls for HVAC Piping and Equipment-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Vibration isolators.

	1.2 REFERENCE STANDARDS
	A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures Most Recent Edition Cited by Referring Code or Reference Standard.
	B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications Most Recent Edition Cited by Referring Code or Reference Standard.

	1.3 SUBMITTALS
	A. Product Data:
	B. Shop Drawings:
	C. 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.


	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:

	2.3 VIBRATION ISOLATORS
	A. General Requirements:
	B. Vibration Isolators for Nonseismic Applications:
	C. Non-Seismic Type:


	PART 3  EXECUTION
	3.1 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.
	E. Vibration Isolation Systems:

	3.2 INSTALLATION - GENERAL
	A. Install in accordance with manufacturer's instructions.
	B. 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.
	C. Support piping connections to equipment mounted on isolators using isolators or resilient hangers as follows:

	3.3 SCHEDULE
	A. Pipe Isolation Schedule (open spring isolators).
	B. Equipment Isolation Schedule.


	END OF SECTION

	230553-RIB-Identification for HVAC Piping and Equipment-06-05-2023
	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 2020.
	B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials 2017.

	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.


	PART 2  PRODUCTS
	2.1 IDENTIFICATION APPLICATIONS
	A. Rooftop Units and Air Handling Units: Nameplates.
	B. Air Separators: Nameplates.
	C. Air Cooled Condensing Units: Nameplates
	D. Exhaust Fans: Nameplates.
	E. Heat Pumps:  Nameplates.
	F. Unit Ventilators:  Nameplates.
	G. Ductwork:  Stencilled painting.
	H. Heat Transfer Equipment:  Nameplates.
	I. Piping:  Pipe markers.
	J. Pumps:  Nameplates.
	K. Tanks:  Nameplates.
	L. Water Treatment Devices:  Nameplates.

	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. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting background color.  Tag size minimum 1-1/2 inch diameter.
	B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth edges.
	C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.

	2.4 STENCILS
	A. Stencils:  With clean cut symbols and letters of following size:

	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.
	C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure-sensitive adhesive backing and printed markings.


	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.
	C. Install plastic pipe markers in accordance with manufacturer's instructions.
	D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's instructions.
	E. Use tags on piping 3/4 inch diameter and smaller.
	F. 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

	230593-RIB-Testing, Adjusting, and Balancing for HVAC-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Testing, adjustment, and balancing of air systems.
	B. Testing, adjustment, and balancing of  hydronic, steam, and refrigerating systems.
	C. Measurement of final operating condition of HVAC systems.
	D. Sound measurement of equipment operating conditions.
	E. Commissioning activities.

	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 Standard for Testing Adjusting and Balancing of Environmental Systems 2019.

	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.
	D. Field Logs:  Submit at least twice a week to the Commissioning Authority.
	E. 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.
	F. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and balancing of systems and equipment to achieve specified performance.


	PART 2  PRODUCTS - Not Used
	PART 3  EXECUTION
	3.1 GENERAL REQUIREMENTS
	A. Perform total system balance in accordance with the following:
	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:
	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:
	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.
	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:
	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.
	G. At final inspection, recheck random selections of data recorded in report.  Recheck points or areas as selected and witnessed by the Nanuet Union Free School District.

	3.6 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 extend 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.  Provide drive changes required.  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.
	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. Balance variable volume systems at maximum air flow rate, full cooling, and at minimum air flow rate, full heating.
	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.
	M. At completion of fan balancing, replace the variable pitch fan sheaves with fixed sheaves sized to provide required air balance. Measure and record final air balance on the fan after installation of fixed sheaves.

	3.7 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 gauges 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.
	F. Where available pump capacity is less than total flow requirements or individual system parts, full flow in one part may be simulated by temporary restriction of flow to other parts.

	3.8 COMMISSIONING
	A. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the final TAB report.
	B. In the presence of the Commissioning Authority, verify that:

	3.9 SCOPE
	A. Test, adjust, and balance the following:

	3.10 MINIMUM DATA TO BE REPORTED
	A. Electric Motors:
	B. V-Belt Drives:
	C. Pumps:
	D. Heat Pumps:
	E. Heat Exchangers:
	F. Cooling Coils:
	G. Heating Coils:
	H. Air Moving Equipment:
	I. Return Air/Outside Air:
	J. Exhaust Fans:
	K. Duct Traverses:
	L. Duct Leak Tests:
	M. Flow Measuring Stations:
	N. Air Distribution Tests:
	O. Sound Level Reports:


	END OF SECTION

	230713-RIB-Duct Insulation-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Duct insulation.
	B. Duct liner.
	C. Insulation jackets.

	1.2 REFERENCE STANDARDS
	A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus 2021.
	B. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications 2013 (Reapproved 2019).
	C. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation 2014 (Reapproved 2019).
	D. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation 2020.
	E. ASTM C1338 - Standard Test Method for Determining Fungi Resistance of Insulation Materials and Facings; 2008.
	F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2023.
	G. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor Transmission Rate of Materials 2022a, with Editorial Revision (2023).
	H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.
	I. 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 necessary to ensure acceptable workmanship and that installation standards will be achieved.

	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.

	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, UL 723, ASTM E84, or UL 723.

	2.2 GLASS FIBER, FLEXIBLE
	A. Manufacturer:
	B. Insulation:  ASTM C553; flexible, noncombustible blanket.
	C. Vapor Barrier Jacket:
	D. Vapor Barrier Tape:
	E. Outdoor Vapor Barrier Mastic:
	F. Tie Wire:  Annealed steel, 16 gauge, 0.0508 inch diameter.

	2.3 GLASS FIBER, RIGID
	A. Insulation:  ASTM C612; rigid, noncombustible blanket.
	B. Vapor Barrier Jacket:
	C. Vapor Barrier Tape:
	D. Indoor Vapor Barrier Finish:

	2.4 JACKETS
	A. Field Applied or Pre-Applied Vapor Barrier and Weather Proofing Jacket:

	2.5 GLASS FIBER DUCT LINER, RIGID
	A. Insulation:  ASTM C 612; rigid, noncombustible board with poly vinyl acetate polymer impregnated surface and edge coat.
	B. Adhesive:
	C. Liner Fasteners:  Galvanized steel, self-adhesive pad with integral head.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Test ductwork for design pressure prior to applying insulation materials.
	B. Verify that surfaces are clean, foreign material removed, and dry.

	3.2 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:
	D. External Duct Insulation Application:
	E. Duct Liner Application:

	3.3 SCHEDULES
	A. Supply Ducts (interior, concealed): 2" thick fiberglass flexible duct wrap insulation.
	B. Supply Ducts (interior, exposed): 1-1/2" thick rigid glass fiber insulation with field applied weather proofing jacket.
	C. Rectangular Outside Air Ducts (interior, exposed): 1-1/2" thick rigid glass fiber insulation with field applied weather proofing jacket.
	D. Rectangular Outside Air Ducts (interior, exposed): 2" thick fiberglass flexible duct wrap insulation.
	E. Round Outside Air Ducts (interior): 2" thick fiberglass flexible duct wrap insulation.
	F. Supply Ducts (exterior): 2" thick rigid glass fiber liner with field applied weather proofing jacket.
	G. Return Ducts (exterior): 1" thick rigid glass fiber liner with field applied weather proofing jacket.
	H. Air transfer Ductwork (concealed): 1/2" thick rigid glass fiber liner.


	END OF SECTION

	230716-RIB-HVAC Equipment Insulation-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Equipment insulation.
	B. Jacketing and accessories.

	1.2 REFERENCE STANDARDS
	A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar 2023.
	B. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2021a.
	C. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
	D. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate (Metric) 2014.
	E. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus 2019, with Editorial Revision (2023).
	F. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement 2007 (Reapproved 2019).
	G. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement 2007 (Reapproved 2019).
	H. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus 2021.
	I. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form 2023.
	J. ASTM C592 - Standard Specification for Mineral Fiber Blanket Insulation and Blanket-Type Pipe Insulation (Metal-Mesh Covered) (Industrial Type) 2022a.
	K. ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation 2014 (Reapproved 2019).
	L. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2023.
	M. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor Transmission Rate of Materials 2022a, with Editorial Revision (2023).
	N. 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.

	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.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Accept materials on site in original factory packaging, labeled 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.

	1.6 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 UL 723, ASTM E84, UL 723, or ASTM E84.

	2.2 GLASS FIBER, RIGID
	A. Insulation:  ASTM C612or ASTM C592; rigid, noncombustible.
	B. Vapor Barrier Jacket:
	C. Facing:  1 inch galvanized steel hexagonal wire mesh stitched on one face of insulation.
	D. Vapor Barrier Lap Adhesive:  Compatible with insulation.
	E. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.

	2.3 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
	A. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM C534/C534M Grade 1, in sheet form.
	B. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.

	2.4 JACKETING AND ACCESSORIES
	A. Aluminum Jacket:
	B. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that equipment has been tested before 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. Factory Insulated Equipment:  Do not insulate.
	C. Exposed Equipment:  Locate insulation and cover seams in least visible locations.
	D. Apply insulation close to equipment by grooving, scoring, and beveling insulation.  Fasten insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
	E. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface.  On cold equipment, use vapor barrier cement.
	F. For hot equipment containing fluids 140 degrees F or less, do not insulate flanges and unions, but bevel and seal ends of insulation.
	G. For hot equipment containing fluids over 140 degrees F, insulate flanges and unions with removable sections and jackets.
	H. Fiber glass insulated equipment containing fluids above ambient temperature; provide standard jackets, with or without vapor barrier, factory-applied or field-applied.  Finish with glass cloth and adhesive.
	I. Finish insulation at supports, protrusions, and interruptions.
	J. Equipment in Mechanical Equipment Rooms or Finished Spaces:  Finish with aluminum jacket.
	K. Nameplates and ASME Stamps:  Bevel and seal insulation around; do not insulate over.
	L. Equipment Requiring Access for Maintenance, Repair, or Cleaning:  Install insulation so it can be easily removed and replaced without damage.

	3.3 SCHEDULE
	A. Heating Systems:


	END OF SECTION

	230719-RIB-HVAC Piping Insulation-06-05-2023
	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 2023.
	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 2019, with Editorial Revision (2023).
	E. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement 2007 (Reapproved 2019).
	F. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement 2007 (Reapproved 2019).
	G. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus 2021.
	H. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation 2017 (Reapproved 2023).
	I. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form 2023.
	J. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation 2022a.
	K. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation 2022.
	L. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation for Nominal Sizes of Pipe and Tubing 2022.
	M. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel 2008 (Reapproved 2018).
	N. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--Tension 2016 (Reapproved 2021).
	O. ASTM D570 - Standard Test Method for Water Absorption of Plastics 2022.
	P. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials 2023.
	Q. ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor Transmission Rate of Materials 2022a, with Editorial Revision (2023).
	R. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi 2015, with Editorial Revision (2021).
	S. ASTM G153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure of Nonmetallic Materials 2013 (Reapproved 2021).
	T. 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, UL 723, ASTM E84, or UL 723.

	2.2 GLASS FIBER, RIGID
	A. Insulation:  ASTM C547and ASTM C795; semi-rigid, noncombustible, end grain adhered to jacket.
	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:
	G. Indoor Vapor Barrier Finish:
	H. Insulating Cement:  ASTM C449.

	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.
	B. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.

	2.4 JACKETS
	A. PVC Plastic.

	2.5 ENGINEERED WALL OUTLET SEALS AND REFRIGERANT PIPING INSULATION PROTECTION
	A. Basis of Design:  Airex Manufacturing, Inc; www.airexmfg.com/#sle.
	B. Insulation Protection System:  Refrigerant piping insulation PVC protective cover.


	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:
	E. Glass Fiber Insulated Pipes Conveying Fluids Below Ambient Temperature:
	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:
	H. Inserts and Shields:
	I. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at supports, protrusions, and interruptions.  At fire separations, refer to Section 078400.
	J. Pipe Exposed in Mechanical Equipment Rooms, crawl spaces, boiler rooms and Finished Spaces:  Finish with PVC jacket and fitting covers.

	3.3 SCHEDULE
	A. Heating Systems:
	B. Cooling Systems:
	C. Other Systems:


	END OF SECTION

	230800-RIB-Commissioning of HVAC-06-05-2023
	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 Prefunctional Checklists and Functional Test Procedures for Contractor's use.
	C. This Section specifies the Contractor’s responsibilities in the commissioning process.  Commissioning requires the participation of the Contractor to ensure that all systems are operating in a manner consistent with the Contract Documents.
	D. The following HVAC equipment is to be commissioned, including commissioning activities for the following specific items:
	E. The Prefunctional 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 DEFINITIONS
	A. Acceptance Phase:  Phase of construction after startup and initial checkout when functional performance tests, O&M documentation review and training occurs.
	B. Approval:  Acceptance that a piece of equipment or system has been properly installed and is functioning in the tested modes in accordance with the Contract Documents.
	C. Commissioning authority (CA):  An independent agent responsible for the direction and coordination of the commissioning activities.  The CA responsible to the Director’s Representative.
	D. Commissioning Plan:  An overall plan that provides the structure, schedule and coordination planning for the commissioning process.
	E. Commissioning Team:  The members of the commissioning team consist of the Commissioning Authority, the Director’s Representative, the Contractor, the architect and design engineers.  The owner and the building or plant operator/engineer also may be members of the commissioning team.
	F. Deferred Functional Tests:  Functional tests that are performed after substantial completion, due to partial occupancy, seasonal requirements, design or other site conditions that prevent the test from being performed prior to substantial completion.
	G. Deficiency:  A condition in the installation or function of a component, piece of equipment or system that is not in compliance with the Contract Documents.
	H. Factory Testing:  Testing of equipment on-site or at the factory by factory personnel.
	I. Functional Performance Test (FT):  Test of the dynamic function and operation of equipment and systems using manual (direct observation) or monitoring methods. Functional testing is the dynamic testing of systems (rather than just components) under full operation.  Systems are tested under various modes, such as during low cooling or heating loads, high loads, component failures, unoccupied, varying outside air temperatures, fire alarm, power failure, etc.  The CA develops the functional test procedures in sequential written form.  The CA coordinates, oversees and documents the actual testing.  The Contractor performs the functional tests.  FTs are performed after prefunctional checklists and startup are complete.
	J. Phased Commissioning:  Commissioning that is completed in phases (by floors, for example) due to the size of the structure or other scheduling issues, in order to minimize the total construction time.  Commissioning shall be provided for each phase according to the schedule for that phase.  Some repetition and/or remobilization may be required.
	K. Prefunctional Checklist (PC):  A list of items to inspect and component tests to conduct to verify proper installation of equipment prior to initiating functional testing.
	L. Startup:  The initial starting or activating of dynamic equipment, including executing prefunctional checklists.

	1.3 COMMISSIONING PROCESS
	A. Commissioning Plan.  The commissioning plan provides guidance in the execution of the commissioning process.  Following the initial commissioning scoping meeting the CA will update the plan which is then considered the “final” plan, although it may be revised as the project progresses.
	B. Commissioning Process.  The following narrative provides a brief overview of the typical commissioning tasks during construction and the general order in which they occur.  A more detailed description of the commissioning process can be found in the Appendix.

	1.4 CONTRACTOR'S RESPONSIBILITIES
	A. The Contractor’s commissioning responsibilities are as follows (all references apply to commissioned systems and equipment only):

	1.5 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 Prefunctional 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:
	C. Startup Reports, Prefunctional 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:


	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.
	C. Data logging equipment and software required to test equipment will be provided by the Contractor, but shall not become the property of the Director’s Representative.
	D. All testing equipment shall be of sufficient quality and accuracy to test and/or measure system performance with the tolerances specified in the Specifications.  All equipment shall be calibrated according to the manufacturer’s recommended intervals.  Calibration tags shall be affixed or certificates readily available.


	PART 3  EXECUTION
	3.1 PREPARATION
	A. Cooperate with the Commissioning Authority in development of the Prefunctional 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.

	3.2 MEETINGS
	A. Scoping Meeting.  Prior to the commencement of construction, the CA will schedule, plan and conduct a commissioning scoping meeting with the Commissioning Team.
	B. Miscellaneous Meetings.  Other meetings will be planned and conducted by the CA as construction progresses.  These meetings will cover coordination, deficiency resolution and planning issues with the Contractor, appropriate sub-contractors and suppliers, the construction manager and the school district personnel.

	3.3 START-UP, PREFUNCTIONAL CHECKLISTS, AND INITIAL CHECKOUT
	A. Prefunctional checklists and initial checkout shall ensure that the equipment and systems are hooked up and operational.  Each piece of equipment receives full prefunctional checkout.  No sampling strategies are used.  The prefunctional testing for a given system must be successfully completed prior to formal functional performance testing of systems or equipment.

	3.4 FUNCTIONAL PERFORMANCE TESTING
	A. Development of Test Procedures.  Using the requirements in the specifications, the CA shall develop specific test procedures and forms to verify and document proper operation of each piece of equipment and system.  The Contractor shall provide assistance to the CA in developing the procedures.  Prior to testing, the CA shall provide a copy of the test procedures to the Contractor who shall review the tests for feasibility, safety, equipment and warranty protection.
	B. Functional performance testing shall document that each system is operating in accordance with the Contract Documents.  During the testing process, areas of deficient performance shall be identified.  Deficiencies shall be corrected by the Contractor and functional testing shall be re-scheduled.  The Contractor shall be responsible for all costs associated with re-testing for functional performance.
	C. Each system shall be operated through all modes of operation.  Proper responses to such modes and conditions as power failure, freeze condition, low oil pressure, no flow, equipment failure, etc. shall also be tested.
	D. Test Methods.  Each function and test shall be performed under conditions that simulate actual conditions as closely as possible.  The Contractor shall execute the test and shall provide all necessary materials, system modifications, etc. to produce the necessary flows, pressures, temperatures, etc. necessary to execute the test according to the specified conditions.  At the completion of the test, the Contractor shall return all building equipment and systems affected by these temporary modifications to their pre-test condition.

	3.5 INSPECTING AND TESTING - GENERAL
	A. Submit startup plans, startup reports, and Prefunctional 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:
	E. Coil Valve Leak Check:
	F. Isolation Valve or System Valve Leak Check:  For valves not by coils.
	G. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to Nanuet Union Free School District.

	3.6 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.
	E. Have all required Prefunctional 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.

	3.7 CONTROL SYSTEM FUNCTIONAL TESTING
	A. Prefunctional 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.
	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.
	G. Demonstrate to the Commissioning Authority:
	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.

	3.8 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.

	3.9 DEFERRED TESTING
	A. Unforeseen Deferred Tests.  If any check or test cannot be completed due to project conditions, required occupancy condition or other deficiency, execution of checklists and functional testing may be delayed upon approval of the Director’s Representative.  These tests will be conducted in the same manner as the seasonal tests as soon as possible.
	B. Seasonal Testing.  Seasonal testing (tests delayed until weather conditions are closer to the system’s design conditions) shall be completed as part of this contract.  Make any final adjustments to the O&M manuals and as-builts resulting from information gained during testing.


	END OF SECTION

	230923-USER-DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC-06-05-2023
	PART 1  GENERAL
	1.1 SCOPE OF WORK
	A. General:

	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:
	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:

	1.3 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:
	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.
	E. Operation and Maintenance Data:

	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:
	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.

	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).

	1.9 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:


	PART 2  PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Siemens Industry, Inc. APOGEE Product Line.

	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.

	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:

	2.5 NETWORKED PRIMARY DDC CONTROLLERS
	A. 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:
	B. 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.
	C. 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.
	D. 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.
	E. 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.
	F. 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:
	G. 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:
	B. Control Software Description:

	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:

	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
	C. Dynamic Color Graphic Displays
	D. System Configuration & Definition
	E. Alarm Management

	2.10 FIELD DEVICES
	A. General
	B. ELECTRIC DAMPER ACTUATORS
	C. AUTOMATIC CONTROL VALVES.
	D. BINARY TEMPERATURE DEVICES
	E. TEMPERATURE SENSORS
	F. SPACE SENSORS
	G. DIFFERENTIAL PRESSURE SWITCHES.
	H. RELAYS.
	I. CURRENT SWITCHES.

	2.11 AIRFLOW MEASURING DEVICES
	A. Fan Array Measuring Devices:
	B. Small Duct Air Measuring Devices:
	C. Large Ducts and Intakes Air Measuring Devices:
	D. Rooftop Unit Outside Air Intake Measuring Devices:

	2.12 AIR SUPPLY
	A. Control and Instrumentation Tubing:


	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.

	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

	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. 120 Volt power provided to BMS Panels and Local Transformer Panels shall be included by BAS contractor.
	D. Provide status function conduit and wiring for equipment covered under this Section.
	E. Low voltage wiring exposed to view shall be installed in conduit.  Low voltage wiring exposed to view within Mechanical rooms shall be installed in conduit.  Open plenum rated cable is acceptable in concealed for low voltage wiring only.  All wiring to be compliant to local building code and the NEC.

	3.4 INSTALLATION OF SENSORS
	A. General:
	B. Room Instrument Mounting
	C. Instrumentation Installed in Piping Systems
	D. Duct Smoke Detectors
	E. Temperature Limit Switch
	F. Averaging Temperature Sensing Elements
	G. Differential air static pressure.
	H. Water Differential Pressure Sensors
	I. Relative Humidity Sensors

	3.5 ACTUATORS
	A. Mount and link control damper actuators according to manufacturer's instructions.
	B. Electric/Electronic

	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.
	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.
	C. Equipment and Device labeling:
	D. Identification of Tubing and Wiring

	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
	B. Acceptance

	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.

	3.11 TEMPERATURE CONTROL SEQUENCES
	A. HIGH SCHOOL BUILDING
	B. BARR MIDDLE SCHOOL
	C. TRAINING


	END OF SECTION

	232113-RIB-Hydronic Piping-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Hydronic system requirements.
	B. Heating water piping, above grade.
	C. Cooling coil condensate piping.
	D. Domestic water make-up piping, above grade.
	E. Natural Gas piping, above grade.
	F. Pipe hangers and supports.
	G. Unions, flanges, mechanical couplings, and dielectric connections.

	1.2 REFERENCE STANDARDS
	A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing Operators 2023.
	B. ASME B16.3 - Malleable Iron Threaded Fittings; The American Society of Mechanical Engineers; 1998 (R2006).
	C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings 2021.
	D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.
	E. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2008.
	F. ASTM A106/A106M - Standard Specification for Seamless Carbon Steel Pipe for High-Temperature Service 2019a.
	G. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 2017.
	H. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and High Temperature Service 2023.
	I. ASTM B32 - Standard Specification for Solder Metal 2020.
	J. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.
	K. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.
	L. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40 2021.
	M. ASTM D2855 - Standard Practice for the Two-Step (Primer and Solvent Cement) Method of Joining Poly (Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping Components with Tapered Sockets 2020.
	N. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers 1992 (Reapproved 2022).
	O. ASTM F 708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992 (Reapproved 2008).
	P. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and Installation 2018, with Amendment (2019).

	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. Product Data:
	D. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining procedures.
	E. Project Record Documents:  Record actual locations of valves.

	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 sectionwith minimum three years of experience.
	C. Welder Qualifications:  Certify in accordance with ASME BPVC-IX.

	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 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:
	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.
	D. Valves:  Provide valves where indicated:

	2.2 HEATING WATER  PIPING
	A. Steel Pipe for sizes 2-1/2" and above:  ASTM A53/A53M, Schedule 40, black, using one of the following joint types:
	B. Copper Tube for piping sizes 3" and below:  ASTM B88 (ASTM B88M), Type L (B), drawn, using one of the following joint types:

	2.3 COOLING COIL CONDENSATE PIPING SYSTEM
	A. Copper Tube:  ASTM B 88 (ASTM B 88M), Type L (B), hard drawn.
	B. PVC Pipe:  ASTM D 1785, Schedule 40, or ASTM D 2241, SDR 21 or 26.

	2.4 NATURAL GAS PIPING, ABOVE GRADE
	A. Steel Pipe: ASTM A53/A53M Schedule 40 black.

	2.5 DOMESTIC WATER PIPING, ABOVE GRADE
	A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), drawn; using one of the following joint types:

	2.6 EQUIPMENT DRAINS, STEAM CONDENSATE PUMP VENTS, BOILER CONDENSATE DRAINS AND OVERFLOWS
	A. Steel Pipe:  ASTM A53/A53M, Schedule 40 galvanized; using one of the following joint types:

	2.7 PIPE HANGERS AND SUPPORTS
	A. Provide hangers and supports that comply with MSS SP-58.
	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. Hangers for Hot Pipe Sizes 6 Inches and Greater:  Adjustable steel yoke, cast iron roll, double hanger.
	F. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
	G. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Greater:  Steel channels with welded spacers and hanger rods, cast iron roll.
	H. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
	I. Wall Support for Pipe Sizes 4 Inches and Greater:  Welded steel bracket and wrought steel clamp.
	J. Wall Support for Hot Pipe Sizes 6 Inches and Greater:  Welded steel bracket and wrought steel clamp with adjustable steel yoke and cast iron roll.
	K. Vertical Support:  Steel riser clamp.
	L. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	M. 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.
	N. Floor Support for Hot Pipe Sizes 6 Inches and Greater:  Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support.
	O. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
	P. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.
	Q. 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.
	R. Rooftop Supports for Low-Slope Roofs and Exterior Pipe supports at grade level:  Steel pedestals with bases that rest on top of roofing membrane or on grade, not requiring any attachment to the roof structure or exterior grade and not penetrating the roofing assembly or exterior grading, with support fixtures as specified; and as follows:

	2.8 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS
	A. Unions for Pipe of 2 Inches and Less:
	B. Flanges for Pipe 2 Inches and Greater:
	C. Dielectric Connections:

	2.9 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.

	2.10 GLOBE VALVES
	A. Up To and Including 2 inches.
	B. Acceptable Manufacturers:

	2.11 BALL VALVES
	A. 3-inch and smaller: 2-piece, full port:
	B. Acceptable Manufacturers:

	2.12 ZERO LEAKAGE TRIPLE OFFSET HIGH-PERFORMANCE BUTTERFLY VALVES
	A. 2-1/2 inch and larger: Triple offset rotary valve, carbon steel, bi-directional, double flange body (wafer or lug-style not acceptable), zero leakage.
	B. Acceptable Manufacturers:

	2.13 CHECK VALVES
	A. Wafer Check: 2-1/2 inch and larger:
	B. Swing Check: 2-Inch and smaller:

	2.14 CALIBRATED BALANCE VALVES
	A. Size 1/2 inch to 3 inch:
	B. Size 2-1/2" to 8"
	C. Design Pressure/Temperature: 175 psi at 250 degrees F.
	D. Acceptable Manufacturers:


	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.
	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.  See 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:

	3.3 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install heating water piping to ASME B31.9 requirements.
	C. PVC Pipe:  Make solvent-welded joints in accordance with ASTM D2855.
	D. Install cooling coil condensate drains from all cooling coils to locations shown on drawings. Provide trap sized for required depth as determined by maximum static pressure of the cooling coil supply fan.
	E. Route piping in orderly manner, parallel to building structure, and maintain gradient.
	F. Install piping to conserve building space and to avoid interference with use of space.
	G. Group piping whenever practical at common elevations.
	H. Sleeve pipe passing through partitions, walls, and floors.
	I. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and methods specified.
	J. Slope piping and arrange to drain at low points.
	K. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.  See Section 230516.
	L. Inserts:
	M. Pipe Hangers and Supports:
	N. Provide clearance in hangers and from structure and other equipment for installation of insulation and access to valves and fittings.  See Section 230719.

	3.4 FIELD QUALITY CONTROL
	A. Preparation for Testing:  Prepare hydronic piping in accordance with ASME B 31.9 and as follows:
	B. Testing:  Test hydronic piping as follows:

	3.5 VALVE ENDS SELECTION
	A. Select valves with the following ends or types of pipe/tube connections:

	3.6 VALVE INSTALLATIONS
	A. General Application:  Use ball, and butterfly valves for shut-off duty; ball globe, 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:

	3.7 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 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.

	3.9 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 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.

	3.11 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.
	B. 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.
	C. 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.
	D. Test medium: The test medium shall be air or an inert gas. Oxygen shall not be used.
	E. 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.
	F. 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.
	G. 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.
	H. System and equipment leakage test: Leakage testing of systems and equipment shall be in accordance with the following:
	I. Purging: Purging of piping shall comply with the following:

	3.12 SCHEDULES
	A. Pipe Hanger Spacing:


	END OF SECTION

	232114-RIB-Hydronic Specialties-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Expansion tanks.
	B. Air vents.
	C. Air separators.
	D. Strainers.
	E. Suction diffusers.
	F. Combination pump discharge valves (Multi-Purpose valves).
	G. Relief valves.
	H. Pressure reducing valves.

	1.2 REFERENCE STANDARDS
	1.3 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. Certificates:  Inspection certificates for pressure vessels from authority having jurisdiction.
	C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining procedures.

	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.


	PART 2  PRODUCTS
	2.1 EXPANSION TANKS
	A. Construction:  Welded steel, tested and stamped in accordance with ASME BPVC-VIII-1; supplied with National Board Form U-1, rated for working pressure of 125 psi, with flexible butyl bladder sealed into tank, and steel support stand.
	B. Accessories:  Pressure gage and air-charging fitting, tank drain; precharge to 19 psi.

	2.2 AIR VENTS
	A. Manual Air Vent:  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 Air Vent:
	C. Maximum Fluid Pressure:  150 psi.
	D. Maximum Fluid Temperature:  250 degrees F.

	2.3 AIR SEPARATORS
	A. The Air Separator shall be designed, constructed, and stamped in accordance with Section VIII, Division I of the ASME Boiler and Pressure Vessel Code, and registered with the National Board of Boiler and Pressure Vessel Inspectors.
	B. The Air Separator shall be rated for 150 psi maximum working pressure.
	C. The Air Separator shall have a maximum temperature rating of 350°F (177°C).
	D. The Air Separator body shall be made of cast iron or carbon steel.
	E. The Air Separator body shall be three times the nominal inlet/outlet pipe diameter.
	F. The Air Separator shall include threaded blow down connection to allow for sediment to be regularly cleaned out of the unit.
	G. Air Separator Accessories

	2.4 STRAINERS
	A. Size 2 inch and Under:
	B. Size 2-1/2 inch to 4 inch:
	C. Size 5 inch and Larger:

	2.5 SUCTION DIFFUSERS
	A. Fitting:  Angle pattern, cast-iron body, threaded for 2 inch and smaller, flanged for 2-1/2 inch and larger, rated for 175 psi working pressure, with inlet vanes, cylinder strainer with 3/16 inch diameter openings, disposable 5/32 inch mesh strainer to fit over cylinder strainer, 20 mesh startup screen, and permanent magnet located in flow stream and removable for cleaning.

	2.6 COMBINATION PUMP DISCHARGE VALVES (MULTI-PURPOSE VALVES)
	A. Quarter-Turn Plug Type:  Flanged cast-iron body with bolt-on bonnet, position indicator, stainless steel stem, backflow preventer, memory stop, metering connectors, bubble-tight shutoff, and wrench-adjustable plug flow regulator.

	2.7 RELIEF VALVES
	A. Bronze body, teflon seat, stainless steel stem and springs, automatic, direct pressure actuated, capacities ASME certified and labelled.
	B. Steam Relief at Maximum Vessel Pressure:  30 psi.

	2.8 PRESSURE REDUCING VALVES
	A. Operation:  Automatically feeds make-up water to the hydronic system whenever pressure in the system drops below the pressure setting of the valve. Refer to Section 232113.
	B. Materials of Construction:
	C. Connections:
	D. Provide integral check valve and strainer.
	E. Maximum Inlet Pressure:  400 psi.
	F. Maximum Fluid Temperature:  180 degrees F.
	G. Adjustable Pressure Range:  From 10 to 45 psi  10 to 45 psi, set to 19 psi.


	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 air separator on suction side of system circulation pump and connect to expansion tank.
	D. Provide valved drain and hose connection on strainer blowdown connection.
	E. Support pump fittings with floor-mounted pipe and flange supports.
	F. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat exchangers, and expansion tanks.
	G. Select system relief valve capacity so that it is greater than make-up pressure reducing valve capacity.  Select equipment relief valve capacity to exceed rating of connected equipment.
	H. Pipe relief valve outlet to nearest floor drain.


	END OF SECTION

	232123-RIB-Hydronic Pumps-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. In-line circulators with electrically commutated motors.
	B. In-line pumps.

	1.2 REFERENCE STANDARDS
	A. NEMA MG 1 - Motors and Generators 2021.
	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.

	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 ACCEPTABLE MANUFACTURERS
	A. Taco: www.taco-hvac.com.
	B. Armstrong Pumps Inc:  www.armstrongpumps.com.
	C. Bell & Gossett, a Xylem Inc. brand:  www.bellgossett.com.

	2.2 GENERAL
	A. Provide pumps that operate at specified system fluid temperatures without vapor binding and cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent of midpoint of published maximum efficiency curve.
	B. Minimum Quality Standard:  UL 778.
	C. Electrical Requirements:

	2.3 ELECTRICAL COMMUTATED MOTOR IN-LINE CIRCULATORS
	A. Maximum operating pressure: 145 psi.
	B. Water Temperature range: 14 - 230 degrees F.
	C. Casing: Cast iron cataphoresis coated.
	D. Impeller: Engineered polymer.
	E. Shaft: Stainless Steel.
	F. Bearing: Metal impregnated carbon.
	G. Electrical Specifications:
	H. Standards and Protection:
	I. Communication Module (Provide pump with communication module):

	2.4 SPLIT COUPLED VERTICAL IN-LINE PUMPS
	A. The pumps shall be single stage end suction rear pull out design. The seal shall be serviceable without disturbing the piping connections. The capacities and characteristics shall be as called for in the plans/schedules.
	B. Pump casing shall be constructed of ASTM A48 class 30 cast iron. The pump casing/volute shall be rated for 250 psi working pressure for all jobs. The pump flanges shall be matched to suit the working pressure of the piping components on the job, with either ANSI Class 125 flanges or ANSI class 250 flanges.  The pump casing shall be drilled and tapped for gauge ports on both the suction and discharge connections and for a drain port at the bottom of the casing. The casing shall have an additional tapping on the discharge connection to allow for the installation of a seal flush line.  The pump cover shall be drilled and tapped to accommodate a seal flush line which can be connected to the corresponding tapping on the discharge connection, or to an external source to facilitate cooling and flushing of the seal faces.
	C. All casings shall be flanged.  Threaded casings not allowed unless extra unions and fittings are provided with that pump to allow servicing.
	D. The pump shall have a factory installed vent/flush line to insure removal of trapped air from the casing and mechanical seal cooling. The vent/flush line shall run from the seal chamber to the pump discharge.
	E. The impeller shall be ASTM B584-836/875 bronze and hydraulically balanced. The impeller shall be dynamically balanced to ANSI Grade G6.3 and shall be fitted to the shaft with a key. The impeller shall be cast by the hydraulically efficient lost foam technique to ensure repeatability of high quality.
	F. The pump shall be manufactured with AISI 416 Stainless Steel shaft.
	G. The pump shall be fitted with a single mechanical seal, with EPT elastomers and Carbon/Ceramic faces for pumps serving water systems and with BUNA-N (Nitrile Rubber) elastomer seals for pumps serving glycol/water solutions, rated up to 250ºF. The seals shall be capable of being flushed externally via a tapping in the pump cover adjacent to the seal cavity. The entire pump line shall use no more than three different sizes of seals.
	H. The pump shall be coupled via a high tensile aluminum split style coupling. The design shall permit easy replacement of the mechanical shaft seal without removal of the motor. The motor mount shall be designed to accept several different motor frame standards; CZ and HP.


	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. Decrease from line size with long radius reducing elbows or reducers.
	D. Provide line sized shut-off valve and pump suction fitting on pump suction, and line sized combination pump discharge valve on pump discharge.


	END OF SECTION

	232213-RIB-Steam and Condensate Heating Piping-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Pipe and pipe fittings.
	B. Pipe hangers and supports.
	C. Valves.
	D. Steam piping system.
	E. Steam condensate piping system.

	1.2 REFERENCE STANDARDS
	A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300 2021.
	B. ASME B31.1 - Power Piping 2022.
	C. ASME B31.9 - Building Services Piping 2020.
	D. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Qualification Standard for Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding, Brazing, and Fusing Operators 2023.
	E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless 2022.
	F. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 2017.
	G. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and High Temperature Service 2023.
	H. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers 1992 (Reapproved 2022).
	I. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2022).
	J. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and Installation 2018, with Amendment (2019).
	K. MSS SP-69 - Pipe Hangers and Supports - Selection and Application; 2003.

	1.3 SYSTEM DESCRIPTION
	A. Use unions and flanges downstream of valves and at equipment or apparatus connections.  Use dielectric unions where joining dissimilar materials.  Do not use direct welded or threaded connections.
	B. Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated otherwise.
	C. Use gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.

	1.4 SUBMITTALS
	A. Product Data:  Provide data on pipe materials, pipe fittings, valves and accessories.  Provide manufacturers catalogue information.  Indicate valve data and ratings.
	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. Welders Certificate:  Include welders certification of compliance with ASME BPVC-IX.


	PART 2  PRODUCTS
	2.1 REGULATORY REQUIREMENTS
	A. Comply with ASME B31.9 and ASME B31.1 code for installation of piping system.
	B. Welding Materials and Procedures:  Comply with ASME BPVC-IX and applicable state labor regulations.

	2.2 LOW PRESSURE STEAM PIPING (15 PSIG MAXIMUM)
	A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black.

	2.3 LOW PRESSURE STEAM CONDENSATE PIPING
	A. Steel Pipe:  ASTM A53/A53M, Schedule 80, black.

	2.4 PIPE HANGERS AND SUPPORTS
	A. Provide hangers and supports that comply with MSS SP-58.
	B. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Malleable iron, adjustable swivel, split ring.
	C. Hangers for Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis.
	D. Hangers for Pipe Sizes 6 Inches and Over:  Adjustable steel yoke, cast iron roll, double hanger.
	E. Multiple or Trapeze Hangers for Pipe Sizes to 4 inches:  Steel channels with welded spacers and hanger rods.
	F. Multiple or Trapeze Hangers for Pipe Sizes 6 Inches and Over:  Steel channels with welded spacers and hanger rods; cast iron roll and stand.
	G. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
	H. Wall Support for Pipe Sizes 4 to 5 Inches:  Welded steel bracket and wrought steel clamp.
	I. Wall Support for Pipe Sizes 6 Inches and Over:  Welded steel bracket and wrought steel clamp; adjustable steel yoke and cast iron roll.
	J. Vertical Support:  Steel riser clamp.
	K. Floor Support for Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	L. Floor Support for Pipe Sizes 6 Inches and Over:  Adjustable cast iron roll and stand, steel screws, and concrete pier or steel support.
	M. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.
	N. 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, AND COUPLINGS
	A. Unions for Pipe 2 Inches and Under:
	B. Flanges for Pipe Over 2 Inches:

	2.6 GATE VALVES
	A. Outside Screw and Yoke (OS&Y) Gate Valves, rising stem, 2-1/2 inches and Larger, bolted bonnet:
	B. Up To and Including 2 inches: Rising stem, inside screw, solid wedge disc:
	C. Acceptable Manufacturers:

	2.7 HIGH-PERFORMANCE BUTTERFLY VALVES (LOW PRESSURE STEAM SERVICE)
	A. 2-1/2 inch and larger: Carbon steel, lug body, offset disc, blow-out proof stem and seat.:
	B. Acceptable Manufacturers:

	2.8 CHECK VALVES
	A. Swing Check: 2-Inch and smaller:
	B. Swing Check: 2-1/2 inches and larger:


	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:
	G. Pipe Hangers and Supports:
	H. Provide clearance for installation of insulation and access to valves and fittings.
	I. Slope steam piping one inch in 40 feet in direction of flow.  Use eccentric reducers to maintain bottom of pipe level.
	J. Slope steam condensate piping one inch in 40 feet.  Provide drip trap assembly at low points and before control valves.  Run condensate lines from trap to nearest condensate receiver.

	3.3 VALVE ENDS SELECTION
	A. Select valves with the following ends or types of pipe/tube connections:

	3.4 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.

	3.5 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.

	3.6 SCHEDULES
	A. Pipe Hanger Spacing:


	END OF SECTION

	232214-RIB-Steam and Condensate Heating Specialties-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Steam traps.
	B. Steam air vents.
	C. Vacuum breakers.
	D. Condensate pumps.

	1.2 REFERENCE STANDARDS
	A. ASME B16.5 - Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch Standard 2020.
	B. ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for Construction of Pressure Vessels 2023.
	C. ASME B31.9 - Building Services Piping 2020.
	D. ASTM A105/A105M - Standard Specification for Carbon Steel Forgings for Piping Applications 2021.
	E. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings 2004 (Reapproved 2019).
	F. ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable for Fusion Welding, for High-Temperature Service 2021.
	G. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes 2017.
	H. ASTM A351/A351M - Standard Specification for Castings, Austenitic, for Pressure-Containing Parts 2018, with Editorial Revision (2019).
	I. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures 1999 (Reapproved 2022).
	J. ASTM A536 - Standard Specification for Ductile Iron Castings 1984, with Editorial Revision (2019).
	K. ASTM A743/A743M - Standard Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel, Corrosion Resistant, for General Application 2021.
	L. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.

	1.3 SUBMITTALS
	A. Product Data:
	B. Manufacturer's Installation Instructions:  Indicate application, selection, and hookup configuration.  Include pipe and accessory elevations.
	C. Operation and Maintenance Data:  Include installation instructions, servicing requirements, and recommended spare parts lists.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing the types of products specified in this section, with minimum three years of documented experience.
	B. Products Requiring Electrical Connection:  Listed and classified by UL as suitable for the purpose indicated.


	PART 2  PRODUCTS
	2.1 STEAM TRAPS
	A. Steam Trap Applications:
	B. Steam Trap Performance:
	C. Float and Thermostatic Traps:  ASTM A126 cast iron body and bolted cover, stainless steel bellows type air vent, stainless steel float, stainless steel lever and valve assembly.

	2.2 STEAM AIR VENTS
	A. 125 psi WSP:  Balanced pressure type; cast brass body and cover; access to internal parts without disturbing piping; stainless steel bellows, stainless steel valve and seat.

	2.3 VACUUM BREAKERS
	A. Manufacturers:
	B. Construction:
	C. Ratings: 125 psi working pressure.

	2.4 CONDENSATE PUMPS
	A. Each unit shall consist of (1) steel receiver minimum 3/16", (2) water pumps, (1) mechanical alternator, electrical controls and accessories.
	B. The condensate receiver shall be minimum 3/16" thick steel. The receiver shall be equipped with: (1) inlet strainer, (1) externally adjustable 2-pole mechanical alternator, top and bottom shut-off water level gauge with automatic shut-off if glass is broken, dial thermometer, (2) pressure gauges for pump discharge, (2) bronze isolation valves between pump and receiver plus a valve in each bleed line installed for maintenance, and (2) lifting eyes. The receiver size shall be as shown on the drawings.
	C. The cast iron basket inlet strainer with vertical self-cleaning bronze screen shall be provided for the receiver inlet.
	D. The centrifugal water pumps shall be flange mounted on the receiver. The pumps shall be close coupled vertical design, and shall have a cast bronze impeller that is bronze fitted to the cast iron pump housing with a renewable bronze wearing ring. The mechanical seal shall be rated for 250°F service. The entire pump assembly shall be permanently aligned and dynamically balanced to deliver its full rated capacity. The pump shall be driven by an industry standard motor available "off the shelf." The motor shall have a NEMA standard shaft. The horsepower and electrical characteristics shall be as shown on the drawings.
	E. The pump manufacturer shall furnish, mount on the pump unit, and wire a U.L. labeled NEMA control cabinet with hinged door, containing:
	F. Each pump control circuit shall be completely independent of the other. The NEMA mechanical alternator shall (1) change the operating sequence automatically after each cycle, (2) provide simultaneous operation under peak load conditions, and (3) operate the second pump automatically, should the active pump or its control fail.
	G. The unit shall have a float switch assembly NEMA to turn on a high water alarm mounted in control panel with bell, light and silencing relay with dry contacts to access the building management system alarm.
	H. The entire pump package will be U.L. labeled when a control panel is furnished.
	I. A control circuit transformer for each circuit shall be provided.
	J. All factory installed wiring shall be numbered for easy identification and the numbers shall coincide with those shown on the wiring diagrams.
	K. The unit shall have a single point power connection.
	L. The manufacturer shall furnish a certified pump performance test. The pump manufacturer shall furnish complete elementary and connection wiring diagrams, piping diagrams, and installation and operation instructions.

	2.5 SAFETY RELIEF VALVES
	A. Valve:  Bronze body, stainless steel valve spring, stem, and trim, direct pressure actuated, capacities ASME certified and labelled.
	B. Accessories:  Drip pan elbow.


	PART 3  EXECUTION
	3.1 INSTALLATION
	A. Install steam and steam condensate piping and specialties in accordance with ASME B31.9.
	B. Install specialties in accordance with manufacturer's instructions.
	C. Steam Traps:
	D. Install vacuum breakers in vertical position, in the highest point in the system where vacuum breaker will not be subject to condenate flooding.


	END OF SECTION

	232300-RIB-Refrigerant Piping-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Piping.
	B. Refrigerant.
	C. Moisture and liquid indicators.
	D. Valves.
	E. Filter-driers.
	F. Solenoid valves.
	G. Expansion valves.
	H. Flexible connections.

	1.2 REFERENCE STANDARDS
	A. AHRI 710 - Performance Rating of Liquid-Line Driers 2009.
	B. AHRI 730 (I-P) - Flow Capacity Rating of Suction Line Filters and Suction Line Filter Driers 2013 (Reapproved 2014).
	C. AHRI 750 - Thermostatic Refrigerant Expansion Valves 2007.
	D. ASHRAE Std 15 - Safety Standard for Refrigeration Systems 2019, with All Amendments and Errata.
	E. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants 2019.
	F. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings 2021.
	G. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes 2018.
	H. ASME B31.5 - Refrigeration Piping and Heat Transfer Components 2022.
	I. ASME B31.9 - Building Services Piping 2020.
	J. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 2017.
	K. ASTM B88 - Standard Specification for Seamless Copper Water Tube 2022.
	L. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric) 2020.
	M. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service 2020.
	N. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding 2019.
	O. ICC (IMC)-2018 - International Mechanical Code 2018.
	P. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and Installation 2018, with Amendment (2019).
	Q. UL 207 - Standard for Refrigerant-Containing Components and Accessories, Nonelectrical Current Edition, Including All Revisions.

	1.3 SYSTEM DESCRIPTION
	A. Where more than one piping system material is specified ensure system components are compatible and joined to ensure the integrity of the system is not jeopardized.  Provide necessary joining fittings.  Ensure flanges, union, and couplings for servicing are consistently provided.
	B. Provide pipe hangers and supports in accordance with ASME B31.5 unless indicated otherwise.
	C. Valves:
	D. Filter-Driers:

	1.4 SUBMITTALS
	A. Product Data:  Provide general assembly of specialties, including manufacturers catalogue information.  Provide manufacturers catalog data including load capacity.
	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.
	E. Shop Drawings:  Indicate schematic layout of system, including equipment, critical dimensions, and sizes.
	F. Design Data:  Submit design data indicating pipe sizing.  Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers.
	G. Test Reports:  Indicate results of leak test, acid test.
	H. Manufacturer's Installation Instructions:  Indicate support, connection requirements, and isolation for servicing.
	I. Installer's qualification statement.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Company specializing in performing the type of work specified in this section, with minimum 3 years of documented experience.
	B. The manufacturer of the refrigeration equipment connected to the refrigerant piping and accessories shall review and provide final sizing of piping and accessories.


	PART 2  PRODUCTS
	2.1 PIPING
	A. Copper Tube:  ASTM B280, H58 hard drawn.
	B. Pipe Supports and Anchors:

	2.2 REFRIGERANT
	A. Refrigerant:  Use only refrigerants that have ozone depletion potential (ODP) of zero and global warming potential (GWP) of less than 50.
	B. Refrigerant:  R-410A as defined in ASHRAE Std 34.

	2.3 MOISTURE AND LIQUID INDICATORS
	A. Indicators:  Single port type, UL listed, with copper or brass body, flared or solder ends, sight glass, color coded paper moisture indicator with removable element cartridge and plastic cap; for maximum temperature of 200 degrees F and maximum working pressure of 500 psi.

	2.4 VALVES
	A. Diaphragm Packless Valves:
	B. Service Valves:

	2.5 FILTER-DRIERS
	A. Performance:
	B. Cores:  Molded or loose-fill molecular sieve desiccant compatible with refrigerant, activated alumina, and filtration to 40 microns, with secondary filtration to 20 microns; of construction that will not pass into refrigerant lines.
	C. Construction:  UL listed.

	2.6 SOLENOID VALVES
	A. Valve:  AHRI 760 I-P, pilot operated, copper, or brass body and internal parts, synthetic seat, stainless steel stem and plunger assembly (permitting manual operation in case of coil failure), with flared, solder, or threaded ends; for maximum working pressure of 500 psi.
	B. Coil Assembly:  UL 429  UL listed, replaceable with molded electromagnetic coil, moisture and fungus proof, with surge protector and color coded lead wires, integral junction box.

	2.7 EXPANSION VALVES
	A. Angle or Straight Through Type:  AHRI 750; design suitable for refrigerant, brass body, internal or external equalizer, bleed hole, adjustable superheat setting, replaceable inlet strainer, with non-replaceable capillary tube and remote sensing bulb and remote bulb well.
	B. Selection:  Evaluate refrigerant pressure drop through system to determine available pressure drop across valve.  Select valve for maximum load at design operating pressure and minimum 10 degrees F superheat.  Select to avoid being undersized at full load and excessively oversized at part load.

	2.8 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 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.

	3.2 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:
	G. Pipe Hangers and Supports:
	H. Arrange piping to return oil to compressor.  Provide traps and loops in piping, and provide double risers as required.  Slope horizontal piping 0.40 percent in direction of flow.
	I. Provide clearance for installation of insulation and access to valves and fittings.
	J. Provide access to concealed valves and fittings.
	K. Flood piping system with nitrogen when brazing.
	L. Insulate piping; refer to Section and Section 230716.
	M. Follow ASHRAE Std 15 procedures for charging and purging of systems and for disposal of refrigerant.
	N. Locate expansion valve sensing bulb immediately downstream of evaporator on suction line.
	O. Provide external equalizer piping on expansion valves with refrigerant distributor connected to evaporator.
	P. Install flexible connectors at right angles to axial movement of compressor, parallel to crankshaft.
	Q. Fully charge completed system with refrigerant after testing.

	3.3 FIELD QUALITY CONTROL
	A. Test refrigeration system in accordance with ASME B31.5.
	B. Pressure test system with dry nitrogen to 200 psi.  Perform final tests at 27 inches vacuum and 200 psi using halide torch.  Test to no leakage.

	3.4 SCHEDULES
	A. Pipe Hanger Spacing:


	END OF SECTION

	232500-RIB-HVAC Water Treatment-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Materials.
	B. By-pass (pot) feeder.

	1.2 SUBMITTALS
	A. Product Data:  Provide chemical treatment materials, chemicals, and equipment including electrical characteristics and connection requirements.
	B. Shop Drawings:  Indicate system schematic, equipment locations, and controls schematics, electrical characteristics and connection requirements.
	C. Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, piping configuration, and connection requirements.
	D. 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
	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:
	C. Manufacturer: Interclean DG-3, or approved equal.

	2.2 SYSTEM CLEANER FOR RE-USED AND RETROFITTED SYSTEMS
	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:
	C. Manufacturer: Interclean MC-1, or approved equal.

	2.3 SYSTEM CLEANER
	A. Steam System Treatment:

	2.4 BYPASS FEEDER
	A. Provide bypass feeders with a capacity of 7-1/2 gallons. The feeder shell shall be constructed of 11 gauge steel minimum for 2-gallon units and 10 gauge steel minimum for 5 gallon and larger units. Tank heads shall be a minimum of 11 gauge steel for 2 gallon units and a minimum 9 gauge steel for 5 gallon units. The bypass feeder shall be rated at 300 psi and to 200 deg. F.
	B. Construction:
	C. Options:


	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:
	B. Water Systems:

	3.3 EXISTING PIPING CLEANING SEQUENCE
	A. Concentration:
	B. Water Systems:

	3.4 INSTALLATION
	A. Install in accordance with manufacturer's instructions.

	3.5 CLOSED SYSTEM TREATMENT
	A. Provide one bypass feeder the new High School heating water system loop.  Install isolating and drain valves and necessary piping.  Install around balancing valve downstream of circulating pumps unless indicated otherwise.
	B. Introduce closed system treatment through bypass feeder when required or indicated by test.

	3.6 STEAM SYSTEM TREATMENT
	A. Provide bypass feeder on feed water line to each boiler.
	B. Activate solution pumps when feed water pumps are running.
	C. Provide conductivity controller to sample boiler water and operate solenoid blowdown valve.  Provide timer activated sampling with solenoid valve, balancing valve, and conductivity probe.  Pipe to blowdown tank.
	D. Provide 3/4 inch water coupon rack on each feed water pump with space for 4 test specimens.
	E. Provide liquid level switch in each solution tank to deactivate solution pump and agitator and sound local alarm bell.


	END OF SECTION

	233100-SAGE-HVAC Ducts and Casings-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Metal ductwork.
	B. Flexible ductwork.
	C. Plenums.

	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 B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 1995.
	E. ASTM B 209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate (Metric); 1995.
	F. NFPA 90A - Installation of Air Conditioning and Ventilating Systems; 1993.
	G. NFPA 90B - Installation of Warm Air Heating and Air Conditioning Systems; 1993.
	H. SMACNA (LEAK) - HVAC Air Duct Leakage Test Manual; 2012.
	I. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible;2005.
	J. 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. 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. Reinforcement Shapes and Plates:  Unless otherwise indicated, provide galvanized steel reinforcing where installed on galvanized sheet metal ducts.
	C. 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.
	D. Aluminum Ducts:  ASTM B 209; aluminum sheet, alloy 3003-H14.  Aluminum Connectors and Bar Stock: Alloy 6061- T6 or of equivalent strength.
	E. Insulated Flexible Ducts:
	F. 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:
	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.
	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.
	E. Rooftop Duct Supports: Dual bases supporting "H" frame strut assembly to support duct.

	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.
	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.
	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, excluding T-12) 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.
	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.

	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:
	C. High Efficiency Round Taps to Rectangular Duct Mains:


	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 flexible ducts to metal ducts with adhesive.
	H. During construction provide temporary closures of metal or taped polyethylene on open ductwork to prevent construction dust from entering ductwork system.
	I. At exterior wall louvers, seal duct to louver frame and install blank-out panels.

	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.

	3.3 SCHEDULES
	A. Ductwork Material:
	B. Ductwork Pressure Class:
	C. Ductwork Leakage Class:


	END OF SECTION

	233300-RIB-AIR DUCT ACCESSORIES-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Air turning devices.
	B. Duct access doors.
	C. Duct test holes.
	D. Flexible duct connectors.
	E. Thermally broken low leakage motorized dampers.
	F. Volume control dampers.

	1.2 REFERENCE STANDARDS
	A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.
	B. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.

	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.

	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.


	PART 2  PRODUCTS
	2.1 AIR TURNING DEVICES
	A. Turning Vanes
	B. Multi-blade device with blades aligned in short dimension; steel construction; with individually adjustable blades, mounting straps.

	2.2 BACKDRAFT DAMPERS - METAL
	A. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers:  Extruded aluminum, 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 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.
	B. Access doors with sheet metal screw fasteners are not acceptable.

	2.4 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.

	2.5 FLEXIBLE DUCT CONNECTORS
	A. Fabricate in accordance with SMACNA (DCS) and as indicated.
	B. Flexible Duct Connections:  Fabric crimped into metal edging strip.

	2.6 LOW LEAK THERMALLY-BROKEN MOTORIZED DAMPERS
	A. General: Provide thermally-broken motorized dampers with insulated blades for all outside air intake dampers as well as exhaust dampers and return air dampers,. Basis of design: Tamco Series 9000.
	B. Construction:

	2.7 VOLUME CONTROL DAMPERS
	A. Fabricate in accordance with SMACNA (DCS) and as indicated.
	B. Single Blade Dampers:
	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.
	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:


	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).  See 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.
	D. Provide duct test holes where indicated and required for testing and balancing purposes.
	E. At rooftop air handling units, air handling units, fans and motorized equipment associated with ducts that DON'T include internal fan vibration isolation devices, provide flexible duct connections immediately adjacent to the equipment.
	F. At equipment supported by vibration isolators, provide flexible duct connections immediately adjacent to the equipment.
	G. 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.
	H. 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.
	I. 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

	233319-RIB-Duct Silencers-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Duct 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 2017.
	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 2022.
	E. AMCA 303 - Application of Sound Power Level Ratings for Fans 1979 (Reaffirmed 2012).
	F. ANSI S1.13 - American National Standard Measurement of Sound Pressure Levels in Air 2020.
	G. ASHRAE Std 68 - Laboratory Method of Testing to Determine the Sound Power in a Duct 1997.
	H. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications Most Recent Edition Cited by Referring Code or Reference Standard.
	I. ASTM E477 - Standard Test Method for Laboratory Measurements of Acoustical and Airflow Performance of Duct Liner Materials and Prefabricated Silencers 2020.
	J. ASTM E596 - Standard Test Method for Laboratory Measurement of Noise Reduction of Sound-Isolating Enclosures 2022.

	1.3 SUBMITTALS
	A. Product Data:  Provide catalog information indicating, materials, dimensional data, pressure losses, and acoustical performance.
	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.


	PART 2  PRODUCTS
	2.1 RECTANGULAR DUCT SILENCERS
	A. Acceptable Manufacturers:
	B. General
	C. Construction


	PART 3  EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Support duct silencers independent of ducts.  Refer to Section 233100 and Section 233300.


	END OF SECTION

	233416-RIB-Centrifugal HVAC Fans-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Airfoil Utility/Vent Set - Steel Wheel
	B. Square inline centrifugal fans.
	C. Bearings and drives.

	1.2 REFERENCE STANDARDS
	A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings 2015 (Reaffirmed 2020).
	B. ABMA STD 11 - Load Ratings and Fatigue Life for Roller Bearings 2014 (Reaffirmed 2020).
	C. AMCA 99 - Standards Handbook 2016.
	D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating 2016.
	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 2022.
	G. NEMA MG 1 - Motors and Generators 2021.
	H. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.
	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 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 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.


	PART 2  PRODUCTS
	2.1 Airfoil Utility/Vent Set - Steel Wheel
	A. Fan shall be a single width, single inlet, backward inclined airfoil, belt driven centrifugal vent set.
	B. Construction: The fan shall be of bolted and welded construction utilizing corrosion resistant fasteners. The scroll wrapper shall be a minimum 14 gauge steel and the scroll side panels shall be a minimum 12 gauge steel. The entire fan housing shall have continuously welded seams for leak proof operation. A performance cut-off shall be furnished to prevent the recirculation of air in the fan housing. The fan housing shall be field rotatable to any one of eight discharge positions and shall have a minimum 1-1/2 inch outlet discharge flange. Bearing support shall be minimum 10 gauge welded steel. Side access inspection ports shall be provided with quick release latches for access to the motor compartment without removing the weather cover. Lifting lugs shall be provided for ease of installation. Unit shall bear an engraved aluminum nameplate. Nameplate shall indicate design CFM, static pressure, and maximum fan RPM. Unit shall be shipped in ISTA certified transit tested packaging.
	C. Coating: Steel fan components shall be with an electro statically applied, baked polyester powder coating. Each component shall be subject to a five stage environmentally friendly wash system, followed by a minimum 2 mil thick baked powder finish. Paint must exceed 1,000 hour salt spray under ASTM B117 test method.
	D. Wheel: Wheel shall be steel centrifugal airfoil blade type. Blades shall be continuously welded to the back plate and deep spun inlet shroud. Wheel hub shall be keyed and securely attached to the fan shaft. Wheel inlet shall overlap an aerodynamic aluminum inlet cone to provide maximum performance and efficiency. Wheel shall be balanced in accordance with AMCA Standard 204-05, Balance Quality and Vibration Levels for Fans.
	E. Motor: Motor shall be Nema design B with class B insulation rated for continuous duty and furnished at the  specified voltage, phase and enclosure, premium efficiency, inverter duty rated.
	F. Bearings: Bearings shall be designed and tested specifically for use in air handling applications. Construction shall be heavy duty regreasable ball or roller type in a cast iron pillow block housing selected for a minimum L50 life in excess of 200,000 hours at maximum cataloged operating speed.
	G. Blower shaft: Blower shaft shall be AISI C-1045 hot rolled and accurately turned, ground and polished. Shafting shall be sized for a critical speed of at least 125% of maximum RPM.
	H. Belts and Drives: Belts shall be oil and heat resistant, static conducting. Drives shall be precision machined cast iron type, keyed and securely attached to the wheel and motor shafts. Drives shall be sized for 150% of the installed motor horsepower. The variable pitch motor drive must be factory set to the specified fan RPM.

	2.2 DIRECT DRIVE BACKWARD INCLINED SQUARE INLINE CENTRIFUGAL FANS
	A. General Description:
	B. Wheel:
	C. Motors:
	D. Housing/Cabinet Construction
	E. Housing Supports and Drive Frame:
	F. Disconnect Switches:
	G. Duct Collars:
	H. Access Panel:
	I. Options/Accessories:


	PART 3  EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install flexible connections between fan inlet and discharge ductwork; see Section 233300.  Ensure metal bands of connectors are parallel with minimum one inch flex between ductwork and fan while running.
	C. Provide fixed sheaves required for final air balance.
	D. Provide safety screen where inlet or outlet is exposed.


	END OF SECTION

	233423-RIB-HVAC Power Ventilators-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Roof mounted downblast exhausters.

	1.2 REFERENCE STANDARDS
	A. AMCA 99 - Standards Handbook 2016.
	B. AMCA 204 - Balance Quality and Vibration Levels for Fans 2020.
	C. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating 2016.
	D. AMCA 300 - Reverberant Room Method for Sound Testing of Fans 2014.
	E. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data 2022.
	F. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	G. 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 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.
	D. Coordination Drawings: Plans 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: Roof framing and support members relative to duct penetrations.
	E. Maintenance Materials:  Furnish the following for Nanuet Union Free School District's use in maintenance of project.

	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 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.
	B. Provide one set of variable and adjustable pitch sheaves for each  belt-driven centrifugal fan selected for midpoint operation at specified performance. Furnish one set of fixed sheaves and matched belts for each belt-driven centrifugal fan, selected following completion of balancing to deliver specified unit airflow. Turn fixed sheaves and matched belts over to balancer upon completion of balancing of variable and adjustable pitched sheaves.


	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.
	E. UL Compliance:  UL 705, listed, labeled, designed, manufactured, and tested.
	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 ROOF MOUNTED DOWNBLAST EXHAUSTERS
	A. Acceptable Manufacturers:
	B. Fan Unit:  Direct drive, with spun aluminum housing and aluminum rub ring; resilient mounted motor; 1/2 inch mesh, 0.62 inch thick aluminum wire birdscreen; square base to suit roof curb with continuous curb gaskets.
	C. Roof Curb:  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.
	D. Disconnect Switch:  Factory wired, non-fusible, in housing for thermal overload protected motor.
	E. Backdraft Damper:  Motor actuated, aluminum multiple blade construction, felt edged with offset hinge pin, nylon bearings, blades linked.
	F. Sheaves (for belt drive fans only):  Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and adjustable pitch motor sheave selected so required rpm is obtained with sheaves set at mid-position; fan shaft with self-aligning pre-lubricated ball bearings.
	G. Motor (for three phase fans only):  Heavy duty type with permanently lubricated sealed ball bearings and furnished at the scheduled voltage and phase.
	H. Belts (for three phase fans only):
	I. Motor (FOR single phase DIRECT DRIVE FANS): Motor shall be an electronically commutated motor rated for continuous duty and furnished either with leads for connection to 0-10 VDC external controller.
	J. Roof curbs: 16 or 18 inch high self-flashing of galvanized steel with continuously welded seams, built-in cant strips, insulation and curb bottom, and factory installed nailer strip.
	K. Curb Adapters (where called out on drawings and/or schedules):


	PART 3  EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Secure roof exhausters with cadmium plated steel lag screws to roof curb.
	C. Extend ducts to roof exhausters into roof curb.  Counterflash duct to roof opening.


	END OF SECTION

	233700-RIB-Air Outlets and Inlets-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Diffusers.
	B. Registers/grilles.
	C. Louvers.

	1.2 REFERENCE STANDARDS
	A. AMCA 500-L - Laboratory Methods of Testing Louvers for Rating 2012, with Editorial Revision (2015).
	B. ASHRAE Std 70 - Method of Testing the Performance of Air Outlets and Air Inlets 2006 (Reaffirmed 2021).
	C. SMACNA (ASMM) - Architectural Sheet Metal Manual 2012.
	D. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.

	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.
	B. Test and rate louver performance in accordance with AMCA 500-L.

	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  RETURN REGISTERS
	A. Approved Manufacturers:
	B. Furnish and install steel 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 / short) 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.

	2.2 TRANSFER REGISTERS
	A. Approved Manufacturers:
	B. Furnish and install steel transfer 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 / short) 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.

	2.3  EXHAUST REGISTERS
	A. Approved Manufacturers:
	B. Furnish and install steel exhaust 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 / short) 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.

	2.4 LOUVERED FACE DIRECTIONAL DIFFUSERS
	A. Approved Manufacturers:
	B. Steel or aluminum directional louvered face diffusers of the sizes and mounting types shown on the plans and schedule. Diffusers shall consist of an outer frame assembly, which facilitates mounting in the application shown. A collar that allows connection to the round duct size indicated shall be an integral part of the frame assembly. An inner core assembly consisting of fixed louvers capable of producing the air flow discharge pattern indicated on the plans shall be fully removable from the installed diffuser frame for access to any dampers or other ductwork components located in or near the diffuser neck. The inner core assemblies shall be identically con�structed so that directional core assem�blies providing different air flow discharge patterns may be interchanged between frames, provided the frame duct con�nections are of the same size. Finish shall be 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.

	2.5 SPIRAL DUCT GRILLE, EXTRUDED ALUMINUM
	A. Approved Manufacturers:
	B. Furnish and install supply registers of sizes and mounting types indicated on the plans and outlet schedule. Register shall be double deflection type with two sets of fully adjustable deflection blades spaced 3/4 in. on center. The front blades shall run parallel to the short dimension of the register, as indicated in the outlet schedule. The air-scoop shall be adjusted via the operator on the side frame. The register shall be finished in clear anodized for field painting.

	2.6 LOUVERS
	A. Fabrication:
	B. Performance Data:
	C. Accessories:
	D. Factory Finish


	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.
	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

	235700-RIB-Heat Exchangers for HVAC-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Shell and tube type heat exchangers.

	1.2 SUBMITTALS
	A. Product Data:  Provide data with dimensions, locations, and size of tappings and performance data.
	B. Shop Drawings:  Indicate dimensions, locations, and size of tappings and performance data.
	C. Certificates:  Certify that Products meet or exceed specified requirements.
	D. Manufacturer's Instructions:  Indicate installation and support requirements.
	E. Warranty:  Submit manufacturer's warranty and ensure forms have been completed in Nanuet Union Free School District's name and registered with manufacturer.

	1.3 WARRANTY
	A. Provide five year manufacturer warranty for tubes within heat exchangers.


	PART 2  PRODUCTS
	2.1 SHELL AND TUBE TYPE HEAT EXCHANGER
	A. Heat Transfer Configuration:  Heating fluid in shell and heated fluid within tubes.
	B. Type:  Steam to liquid, two-pass, 14 inch flanged straight tube path assembly.
	C. Water Chamber and Tube Bundle:  Removable type for inspection and cleaning.
	D. Comply with ASME BPVC-VIII-1 for manufacture of tubular heat exchangers and heat exchanger shells.
	E. Maximum Service Temperature:  375 degree F on shell and tube sides.
	F. Tubes:  U-tube type with 3/4 inch OD minimum seamless copper tubes suitable for 125 psi working pressure.
	G. Shell:  Steel pipe with threaded or flanged piping connections and necessary tappings, steel saddle and attaching U-bolts, prime coated.
	H. Heads:  Cast iron or fabricated steel with steel tube sheets, threaded or flanged for piping connections.


	PART 3  EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install to permit removal of tube bundle with minimum disturbance to installed equipment and piping.
	C. Pitch shell to completely drain condensate.
	D. Pipe relief valves to nearest floor drain.
	E. Pipe drain valves to nearest floor drain.

	3.2 STEAM TO WATER HEAT EXCHANGER TRIM
	A. Shell:  Pressure gauge tapping with pigtail siphon, vacuum breaker; see Section 232214.
	B. Water Inlet:  Thermometer well, pressure gauge tapping, valved drain; see Section 232114.
	C. Water Outlet:  Thermometer well for temperature regulator sensor, ASME rated pressure and temperature relief valve, thermometer well, pressure gauge tapping; see Section 232114.


	END OF SECTION

	236213-USER-AIR-COOLED REFRIGERANT COMPRESSOR AND CONDENSER UNITS-06-05-2023
	237313-MCQUA-Indoor Air-Handling Units-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Packaged indoor air handling units.

	1.2 REFERENCES
	A. ABMA STD 9 - Load Ratings and Fatigue Life for Ball Bearings; American Bearing Manufacturers Association, Inc.; 1990 (R2000).
	B. ABMA STD 11 - Load Ratings and Fatigue Life for Roller Bearings; American Bearing Manufacturers Association, Inc.; 1990 (R1999).
	C. AMCA 99 - Standards Handbook; Air Movement and Control Association International, Inc.; 2003.
	D. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating; Air Movement and Control Association International, Inc.; 1999 (ANSI/AMCA 210, same as ANSI/ASHRAE 51).
	E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans; Air Movement and Control Association International, Inc.; 2005.
	F. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data; Air Movement and Control Association International, Inc.; 2006.
	G. ARI 410 - Standard for Forced-Circulation Air-Cooling and Air-Heating Coils; Air Conditioning and Refrigeration Institute; 2001.
	H. ARI 430 - Standard for Central-Station Air-Handling Units; Air-Conditioning and Refrigeration Institute; 1999.
	I. ARI Guideline D - Application and Installation of Central Station Air-Handling Units; Air-Conditioning and Refrigeration Institute; 1996.
	J. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 2006.
	K. NFPA 70 - National Electrical Code; National Fire Protection Association; 2005.
	L. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air Conditioning Contractors' National Association; 2005.
	M. UL (EAUED) - Electrical Appliance and Utilization Equipment Directory; Underwriters Laboratories Inc.; current edition.
	N. UL 900 - Standard for Air Filter Units; Underwriters Laboratories Inc.; 2004.

	1.3 SUBMITTALS
	A. Product Data:
	B. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances, construction details, field connection details, and electrical characteristics and connection requirements. Computer generated fan curves for each air handling unit shall be submitted with specific design operating point noted. A computer generated psychometric chart shall be submitted for each cooling coil with design points and final operating point clearly noted. Sound data for discharge, radiated and return positions shall be submitted by octave band for each unit. Calculations for required baserail heights to satisfy condensate trapping requirements of cooling coil shall be included.
	C. Manufacturer's Instructions:  Include installation instructions.
	D. Maintenance Data:  Include instructions for lubrication, filter replacement, motor and drive replacement, spare parts lists, 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 REGULATORY REQUIREMENTS
	A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose specified and indicated.

	1.6 DELIVERY, STORAGE, AND PROTECTION
	A. Accept products on site in factory-fabricated protective containers, with factory-installed shipping skids and lifting lugs.  Inspect for damage.
	B. Product to be delivered to site disassembled to greatest extent possible as required to allow for delivery to designated installation location.
	C. Store in clean dry place and protect from weather and construction traffic.  Handle carefully to avoid damage to components, enclosures, and finish.
	D. Do not operate units until ductwork is clean, filters are in place, bearings lubricated, and fan has been test run under observation.

	1.7 EXTRA MATERIALS
	A. Supply two sets for each unit of filters.


	PART 2  PRODUCTS
	2.1 AIR HANDLING UNITS AHU-HS-1
	A. General Description:
	B. Unit Construction:
	C. Provide fan array supply fans. Fans and motors shall be mounted internally on a steel base. Factory mount motors on slide base that can be slid out the side of unit if removal is required. Provide access to motors, drives, and bearings through hinged access door.
	D. Supply Fan Array:
	E. Electrical:
	F. Coil Sections:
	G. Filters:
	H. Additional Sections:
	I. Damper Leakage: Rated at Class I-A in accordance with AMCA Standard 500.


	PART 3  EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Bolt sections together with gaskets.
	C. Make connections to coils with unions or flanges.
	D. Hydronic Coils:
	E. Refrigerant Coils:  Provide sight glass in liquid line within 12 inches of coil.
	F. Insulate coil headers located outside air flow as specified for piping.  Refer to Section 23 0719.

	3.2 ENVIRONMENTAL REQUIREMENTS
	A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in place, bearings lubricated, and fan has been test run under observation.


	END OF SECTION

	237413-USER-PACKAGED ROOFTOP UNITS-06-05-2023
	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.
	B. Sustainable Design Documentation:  Submit manufacturer's product data on refrigerant used, showing compliance with specified requirements.
	C. Shop Drawings:
	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.

	1.4 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 MANUFACTURERS
	A. Aaon Inc.:   www.aaon.com
	B. Daikin McQuay: www.daikinapplied.com
	C. Trane, a brand of Ingersoll Rand: www.trane.com.

	2.2 PACKAGED ROOFTOP UNITS
	A. Cabinet
	B. Fans


	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.

	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

	238129-RIB-Variable Refrigerant Flow HVAC Systems-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Air-source outdoor units.
	B. Refrigerant piping.
	C. Refrigerant branch units.
	D. Outdoor unit support systems.
	E. Control panels.
	F. Control wiring.

	1.2 REFERENCE STANDARDS
	A. ASHRAE Std 15 - Safety Standard for Refrigeration Systems 2019, with All Amendments and Errata.
	B. ASHRAE Std 34 - Designation and Safety Classification of Refrigerants 2019.
	C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

	1.3 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:
	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:
	C. Operating and Maintenance Data:
	D. Warranty:  Executed warranty, made out in Nanuet Union Free School District's name.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	B. Installer Qualifications:  Trained and approved by manufacturer of equipment.
	C. The units shall be tested by a National Recognized Testing Laboratory (NRTL), in accordance with ANSI/UL 1995 – Heating and Cooling Equipment and bear the Listed Mark.
	D. All wiring shall be in accordance with the National Electric Code (NEC).
	E. The system will be produced in an ISO 9001 and ISO 14001 facility, which are standards set by the International Standard Organization (ISO).  The system shall be factory tested for safety and function.
	F. The condensing units shll be factory charged with R410A.

	1.5 WARRANTY
	A. Compressors: Provide manufacturer's warranty for ten (10) years from date of installation. During the stated period, should any part fail due to defects in material and workmanship, it shall be repaired or replaced at the discretion of manufacturer according to the manufacturer's terms and conditions. All warranty service work shall be preformed by the manufacturer's factory trained service professional.
	B. The equipment manufacturer shall warrant the indoor and outdoor products in this specification section installed that under normal use and maintenance for comfort cooling and conditioning applications such products (the “Products”) will be free from defects in material and workmanship. This warranty applies to compressor and all parts and is limited in duration to ten (10) years starting from the ‘’installation date’’ which is one of the two dates below:


	PART 2  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of Design: The system design indicated in Contract Documents is based on equipment and system designed by Daikin AC; www.daikinac.com.
	B. The variable capacity heat pump air conditioning system shall be a Daikin Variable Refrigerant Volume Series (heat or cool model) system as specified.
	C. The systems shall consist of multiple evaporators using PID control, REFNET joints and headers, a two-pipe refrigeration distribution system and Daikin VRV condenser unit.
	D. The condensers shall be a direct expansion (DX), air-cooled heat pump, multi-zone air-conditioning system with variable speed inverter driven compressors using R-410A refrigerant.
	E. The condensing units may connect an indoor evaporator capacity up to 200% of the condensing unit capacity.  All zones are each capable of operating separately with individual temperature control.
	F. The Daikin condensing unit shall be interconnected to unit ventilator DX cooling coils in accordance with Daikin’s engineering data book detailing each unit.
	G. The unit ventilator DX cooling coils shall be connected to the condensing units utilizing Daikin’s REFNET specified piping joints and headers to ensure correct refrigerant flow and balancing.  T style joints are not acceptable for a variable refrigerant system.
	H. Operation of the system shall permit either cooling or heating of all of the indoor units simultaneously.  Each indoor unit or group of indoor units shall be able to provide set temperature independently via a local remote controller, the existing Intelligent Manager,  or the specified Direct Digital Control (DDC) system interface.
	I. Each unit ventilator or group of unit ventilators shall be independently controlled.
	J. Each system shall be able to enlarge from single to dual module or dual to triple module without the need for installed main pipe size changes. The manufacturer shall provide predefined pipe sizes and design rules ensuring reliable system operation and offering design flexibility in phased installation applications.
	K. Stable Operation – System shall provide stable inverter operation at varied ambient conditions.
	L. VFD Inverter Control and Variable Refrigerant Temperature - Each condensing unit shall use high efficiency, variable speed all “inverter” compressor(s) coupled with inverter fan motors to optimize part load performance. The system capacity and refrigerant temperatures shall be modulated automatically to set suction and condensing pressures while varying the refrigerant volume for the needs of the cooling or heating loads.  The control will be automatic and customizable depending on load and weather conditions.
	M. Unit Ventilator DX coils shall use PID to control superheat to deliver a comfortable room temperature condition and optimize efficiency.
	N. Configurator software - Each system shall be available with configurator software package to allow for remote configuration of operational settings and also for assessment of operational data and error codes.
	O. Independent Control - Each unit ventilator DX coil shall use a dedicated electronic expansion valve for independent control.
	P. Flexible Design –
	Q. Systems shall be capable of up to 3,280ft (1,000m) total “one-way” piping in the piping network.

	2.2 VARIABLE REFRIGERANT FLOW SYSTEM
	A. Cooling Operation:
	B. WIRING:
	C. REFRIGERANT PIPING:

	2.3 AIR-SOURCE OUTDOOR UNITS
	A. GENERAL:
	B. FAN:
	C. CONDENSER COIL:
	D. COMPRESSOR:
	E. Roof Curbs and Vibration Isolation Rails:


	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

	238200-USER-Convection Heating and Cooling Units-06-05-2023
	PART 1 GENERAL
	1.1 SECTION INDLUDES
	A. Baseboard radiation.
	B. Finned tube radiation.
	C. Unit ventilators.
	D. Unit ventilator shelving/cabinets and piping enclosure systems.
	E. Air coils.
	F. Blower coils.
	G. Convectors.

	1.2 REFERENCE STANDARDS
	A. AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and Refrigeration Institute (AHRI) Current Edition.
	B. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils 2001, with Addenda (2011).
	C. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications Most Recent Edition Cited by Referring Code or Reference Standard.
	D. ASHRAE Std 62.1 - Ventilation for Acceptable Indoor Air Quality Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	E. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	F. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems 2021.
	G. SMACNA (DCS) - HVAC Duct Construction Standards Metal and Flexible 2021.

	1.3 SUBMITTALS
	A. Product Data:  Provide typical catalog of information including arrangements.
	B. Shop Drawings:
	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.

	1.5 WARRANTY
	A. Provide 5 year manufacturer's warranty for unit ventilators.


	PART 2  PRODUCTS
	2.1 HYDRONIC FLOOR RADIATORS
	A. Approved Manufacturers:
	B. Required Directory Listing:  AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and Refrigeration Institute (AHRI); current edition at www.ahrinet.org.
	C. Steel double panel radiator elements shall include an integral heavy gauge (0.09" minimum) all-welded perforated top grille, which will cover the top of all finned areas.
	D. Radiator header's shall include all necessary inlet, outlet and vent connections as required.
	E. Connection sizes shall be 3/4" NPT tapered thread for supply and return piping, and 1/8" vent connection.
	F. Panel radiation expansion shall not exceed 1/64" per foot of radiation at 215 degrees F.
	G. Pressure ratings: Working pressure of 128 PSI, test pressure of 184 PSI.
	H. Finish: Panel radiation shall be cleaned and phosphatized in preparation for a powder coat finish. The radiation shall be finish painted with a gloss powder coat finish, for a total paint thickness of 2-3 mils (.002" - .003"). The color shall be selected by the architect from the optional color selection list.
	I. Accessories:

	2.2 HYDRONIC CEILING RADIATORS
	A. Provide steel panel radiator elements of lengths and in locations as indicated, and of capacities, style and having accessories as scheduled. The ceiling hung heating panel radiation shall be of one-piece all-welded steel construction, consisting of flattened water tubes welded to headers at each end. The radiator shall include an integral heavy gauge (0.09” minimum) all-welded perforated side grilles.
	B. The radiator’s headers shall include all necessary inlet, outlet and vent connections as required. Standard connection sizes are ½” NPT tapered thread for supply and return piping, and 1/8” for the vent connection. Internal baffling is provided where required for proper water flow.
	C. The radiant heating panels shall be available in lengths from 2’-0” to 29’-6” in two inch even increments without the need for splicing. Appropriate ceiling mounting (typically threaded rod) shall be provided by the installing contractor. Panel radiation expansion shall not exceed 1/64” per foot of radiation at 215ºF. The installer shall provide adequate expansion compensation for each radiator.
	D. Pressure ratings: Working pressure of 128 PSI, test pressure of 184 PSI.
	E. Finish: Panel radiation shall be cleaned and phosphatized in preparation for a powder coat finish. The radiation shall be finish painted with a gloss powder coat finish, for a total paint thickness of 2-3 mils (.002" - .003"). The color shall be selected by the architect from the optional color selection list.

	2.3 HDYRONIC WALL RADIATORS
	A. Provide steel panel radiator elements of lengths and in locations as indicated, and of capacities, style and having accessories as scheduled. The wall hung vertical heating panel radiation shall be of one-piece all-welded steel construction, consisting of flattened water tubes welded to headers at the top and bottom. The radiator shall include an integral heavy gauge (0.09” minimum) all-welded perforated side grilles for both sides.
	B. The radiator’s headers shall include all necessary inlet, outlet and vent connections as required. Standard connection sizes are ½” NPT tapered thread for supply and return piping, and 1/8” for the vent connection. Internal baffling is provided where required for proper water flow.
	C. The radiant heating panels shall be available in heights from 2’-0” to 29’-6” in two inch even increments without the need for splicing. Appropriate wall mounting brackets shall be provided with the radiators, but additional wall bracing (if required) is to be provided by the installing contractor. Panel radiation expansion shall not exceed 1/64” per foot of radiation at 215ºF. The installer shall provide adequate expansion compensation for each radiator.
	D. Pressure ratings: Working pressure of 128 PSI, test pressure of 184 PSI.
	E. Finish: Panel radiation shall be cleaned and phosphatized in preparation for a powder coat finish. The radiation shall be finish painted with a gloss powder coat finish, for a total paint thickness of 2-3 mils (.002" - .003"). The color shall be selected by the architect from the optional color selection list.

	2.4 FIN TUBE RADIATION
	A. Heating Elements:  1 inch ID seamless copper tubing, mechanically expanded into evenly spaced aluminum fins sized 4 by 4 inches, suitable for soldered fittings.
	B. Element Hangers:  Quiet operating, ball bearing cradle type providing unrestricted longitudinal movement, on enclosure brackets.
	C. Enclosures:  18 gauge, 0.0478 inch sheet steel up to 18 inches in height, 16 gauge, 0.0598 inch sheet steel over 18 inches in height or aluminum as detailed, with easily jointed components for wall to wall installation.
	D. Finish:  Factory applied baked primer coat.
	E. Access Doors:  For otherwise inaccessible valves, provide factory-made permanently hinged access doors, 6 by 7 inch minimum size, integral with cabinet.

	2.5 UNIT VENTILATORS
	A. Performance Data and Safety Requirements:
	B. Required Directory Listings:  AHRI Directory of Certified Product Performance - Air-Conditioning, Heating, and Refrigeration Institute (AHRI).
	C. Hydronic Coils:
	D. Refrigerant Coils:
	E. All units shall come furnished with an insulated drain pan constructed of stainless steel.   A drain outlet shall be provided on both ends of the pan . The drain hand of connection shall be easily field-reversed to the opposite end. The drain pan shall be able to be sloped in either direction for proper condensate removal .
	F. All hydronic coils shall be constructed with copper tubes and mechanically bonded aluminum corrugated plate fins. All coils shall have aluminum individual unshared fin surfaces. An air brake shall exist between coils. Water coils shall be furnished with a threaded drain plug at the lowest point. A manual air vent shall be provided at the high point of the coil.
	G. Cabinet: Exterior cabinet panels shall be constructed of heavy-gauge steel. All sheet metal panels must be cleaned and phosphatized, then painted electrostatically with an oven baked environmentally friendly thermosetting urethane powder finish. The color shall be off-white.
	H. Cabinet Accessories: Matching steel construction, reinforced, for use with unit ventilators, with steel alignment pins, adjustable kick plates with leveling bolts, shelves and sliding doors with locks as indicated, corner, end, and wall filler sections as required, sized to match unit ventilator heights and widths.
	I. Cabinets shall be shipped fully assembled. Base and Side panels shall be constructed of 18-gauge cold-rolled steel. Side panels have seven adjustable slots to support shelves and additional 12 gauge steel nternal side supports that are welded for additional vertical rigidity. Bottom base shall be supported by two 14 gauge horizontal continuous angles the length of the cabinet. Two support bases shall be fabricated from 14-gauge steel and four adjustable feet allowing for a 1" vertical adjustment.
	J. Cabinet steel tops shall be assembled to the base cabinet and are fabricated from 16 gauge furniture quality cold-rolled steel and two 16 gauge support channels shall be welded to the top underside for additional support. Tops shall be sanded to remove all blemishes prior to being cleaned and phosphatized before applying a baked on polyester powder coat finish.
	K. End Panels: 1" Standard End Panels shall be installed to finish off cabinets when needed. End panels shall be fabricated from 18-gauge furniture quality cold-rolled steel. Internal 16 gauge steel side stiffeners shall be welded for additional support. Top corners shall be sanded to remove all blemishes prior to being cleaned. End panels shall be cleaned and phospatized prior to applying a baked on polyester powder coat finish to match cabinets.
	L. Fill-In Sections: Filler sections shall be available in 12", 18" or 24" wide. Filler sections shall be furnished with side and top F- channels to hide field cut sections. Filler sections tops shall be fabricated from 16- Gauge furniture quality cold-rolled steel. Filler sections shall be designed to be cut in the field and include required angels and hardware for a per installation. Filler sections shall be cleaned and phospatized prior to applying a baked-on polyester powder coat finish to match cabinets.
	M. Vertical and Horizontal Piping Enclosure Systems:
	N. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.
	O. Construction: All internal sheet metal parts must be made of galvanized steel to inhibit corrosion.The entire frame shall be welded construction to provide strength and rigidity. Hidden reinforced top panel support shall be integral with the frame and support the fan assembly. Frames assembled with sheet metal fasteners shall not be acceptable. Unit shall be of a draw-thru design. Blow-thru design is not acceptable. Unit shall have a built-in metal wire raceway from one end compartment to the other.
	P. Ceiling Units:
	Q. Floor Units:
	R. Fans: Centrifugal forward-curved double-width wheels, statically and dynamically balanced, direct driven, arranged to draw air through coil.
	S. Room Fans and Motor: The unit fan and motor assembly shall be of a modular construction so that it is removable from the bottom for service, maintenance and access to the coil section for cleaning. The motor and fan assembly shall be low speed design to assure maximum quietness and efficiency. Fans shall be double inlet, forward curved centrifugal type with offset aerodynamic blades. Assembly shall be statically and dynamically balanced. Fan housings shall be steel construction, incorporating logarithmic expansion for quieter operation. Fan shaft shall be 1-1/4" diameter hollow steel with 1-1/4" end bearing. Fan and motor assembly shall be direct drive type. Motor speed shall be controlled by factory mounted controller requiring a 0-10 volt input to vary the speed. Fan/coil arrangement shall be draw-thru design for uniform coil face velocity and discharge air temperature. Motors shall be Electrically Commutated Motor (ECM) plug-in type, designed specifically for unit ventilator operation. Motors shall be located out of the airstream and have an internal thermal overload device (auto reset).Fan motors and controls shall have each hot line protected by factory installed cartridge type fuse(s).Motors shall have sleeve type bearings and require oiling no more than once annually. Units shall have shaft bearing located out of the air stream. Bearings in the airstream are not acceptable.
	T. Face and Bypass Damper: Each unit shall be provided with a factory-installed face and bypass damper, constructed of aluminum. The long sealing edges of the damper shall have silicone rubber impregnated cloth seals for long life and positive sealing. Face and bypass damper stops not fitted with seals shall not be acceptable. The damper ends shall have blended mohair seals glued along the ends for a positive seal. Plastic clip-on brush end seals will not be acceptable. The unit design shall incorporate the face and bypass damper to prevent coil surface wiping and be before the fan in a draw through configuration. Face and bypass damper positioned in the direct discharge of the room fan is not acceptable. The face and bypass damper shall be arranged so a dead air space results between the coil and the damper in a full bypass condition to minimize heat pick up.
	U. Outdoor and Room Air Damper: Each unit shall be provided with separate room air and outdoor air dampers. The room air damper shall be constructed of aluminum using metal-forming techniques to resist twisting and shall be counterbalanced against back pressure. Outdoor air damper shall be two-piece double-wall construction with 1/2" thick, 1.5 lbs.density fiberglass insulation encapsulated between welded 20 ga. galvanized steel blades for rigidity and to inhibit corrosion, and have additional insulation on the exterior surfaces of the damper blade and on the ends of the outdoor air chamber. Dampers shall be fitted with mohair seals along all the sealing edges.
	V. Filter:  Easily removed 1 inch thick MERV-13 type, located to filter air before coil.

	2.6 AIR COILS
	A. Water Coils:

	2.7 BLOWER COILS
	A. Type and Arrangement:
	B. General Construction:

	2.8 HYDRONIC UNIT HEATERS
	A. Coils:  Seamless copper tubing, silver brazed to steel headers, and with evenly spaced aluminum fins mechanically bonded to tubing.
	B. Perform factory run test under normal operating conditions, water, and steam flow rates.
	C. Casing:  Minimum 18 gage, 0.0478 inch thick sheet steel casing with threaded pipe connections for hanger rods for horizontal models and minimum 18 gage, 0.0478 inch thick sheet steel top and bottom plates for vertical projection models.
	D. Finish:  Factory applied baked primer coat.
	E. Fan:  Direct drive propeller type, statically and dynamically balanced, with fan guard; horizontal models with permanently lubricated sleeve bearings; vertical models with grease lubricated ball bearings.
	F. Air Outlet:  Adjustable pattern diffuser on vertical projection models and four way louvers on horizontal projection models.

	2.9 HYDRONIC CABINET HEATERS
	A. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL), Intertek (ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for the purpose indicated.
	B. Coils:
	C. Cabinet:  Minimum 16 gage, 0.0598 inch thick sheet steel front panel with exposed corners and edges rounded, easily removed panels, glass fiber insulation, integral air outlet, and inlet grilles.
	D. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.
	E. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically balanced, direct driven.
	F. Motor: Electrically Commutated Motor.
	G. Filter:  Easily removed, 1 inch thick glass fiber throw-away type, located to filter air before coil.

	2.10 CONVECTORS
	A. Heating Elements:
	B. Cabinets:


	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.
	D. Hydronic Radiators:
	E. Unit Ventilators:
	F. Units with Hydronic Coils:
	G. Units with Cooling Coils:  Connect drain pan to condensate drain.
	H. Air Coils:
	I. Radiant Radiators:

	3.3 CLEANING
	A. After construction and painting is completed, clean exposed surfaces of units.
	B. Vacuum clean coils and inside of units.
	C. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials furnished by the manufacturer.
	D. Install new filters.
	E. 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

	260505-RIB-Selective Demolition for Electrical-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Electrical demolition.

	1.2 RELATED REQUIREMENTS

	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. Disconnect electrical systems in walls, floors, and ceilings to be removed.
	B. Coordinate utility service outages with utility company.
	C. 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.
	D. 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.
	E. Existing Telephone System:  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.

	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:
	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. Maintain access to existing electrical installations that remain active.  Modify installation or provide access panel as appropriate.
	F. Extend existing installations using materials and methods compatible with existing electrical installations, or as specified.

	3.4 CLEANING AND REPAIR
	A. Clean and repair existing materials and equipment that remain or that are to be reused.


	END OF SECTION

	260519-RIB-Low-Voltage Electrical Power Conductors and Cables-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Single conductor building wire.
	B. Armored cable.
	C. Metal-clad cable.
	D. Wiring connectors.
	E. Electrical tape.
	F. Heat shrink tubing.
	G. Wire pulling lubricant.

	1.2 REFERENCE STANDARDS
	A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire 2013 (Reapproved 2018).
	B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft 2011 (Reapproved 2017).
	C. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded Copper Conductors for Subsequent Insulation 2004 (Reapproved 2020).
	D. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic Pressure-Sensitive Electrical Insulating Tape 2017.
	E. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically Insulating Rubber Tapes 2020.
	F. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	G. NEMA WC 70 - Power Cables Rated 2000 Volts or Less for the Distribution of Electrical Energy 2021.
	H. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	I. UL 44 - Thermoset-Insulated Wires and Cables Current Edition, Including All Revisions.
	J. UL 83 - Thermoplastic-Insulated Wires and Cables Current Edition, Including All Revisions.
	K. UL 486A-486B - Wire Connectors Current Edition, Including All Revisions.
	L. UL 486C - Splicing Wire Connectors Current Edition, Including All Revisions.
	M. UL 486D - Sealed Wire Connector Systems Current Edition, Including All Revisions.
	N. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:

	1.4 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors and cables, including detailed information on materials, construction, ratings, listings, and available sizes, configurations, and stranding.
	B. Project Record Documents:  Record actual installed circuiting arrangements. Record actual routing for underground circuits.

	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 conductors and cables in accordance with manufacturer's instructions.

	1.7 FIELD CONDITIONS
	A. Do not install or otherwise handle thermoplastic-insulated conductors at temperatures lower than 14 degrees F, unless otherwise permitted by manufacturer's instructions. When installation below this temperature is unavoidable, notify Engineer and obtain direction before proceeding with work.


	PART 2  PRODUCTS
	2.1 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.
	C. Nonmetallic-sheathed cable is not permitted.
	D. Underground feeder and branch-circuit cable is not permitted.
	E. Service entrance cable is not permitted.
	F. MC cable is not permitted, except as indicated below:.

	2.2 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. Provide new conductors and cables manufactured not more than one year prior to installation.
	D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors, etc. as required for a complete operating system.
	E. Comply with NEMA WC 70.
	F. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
	G. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
	H. Conductors for Grounding and Bonding:  Also comply with Section 260526.
	I. Conductors and Cables Installed Exposed in Spaces Used for Environmental Air (only where specifically permitted):  Plenum rated, listed and labeled as suitable for use in return air plenums.
	J. Conductor Material:
	K. Minimum Conductor Size:
	L. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable minimum size requirements specified.
	M. Conductor Color Coding:

	2.3 SINGLE CONDUCTOR BUILDING WIRE
	A. Manufacturers:
	B. Description:  Single conductor insulated wire.
	C. Conductor Stranding:
	D. Insulation Voltage Rating:  600 V.
	E. Insulation:

	2.4 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:
	D. Wiring Connectors for Terminations:
	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.
	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.

	2.5 ACCESSORIES
	A. Electrical Tape:
	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.


	PART 3  EXECUTION
	3.1 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.

	3.2 PREPARATION
	A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

	3.3 INSTALLATION
	A. Circuiting Requirements:
	B. Install products in accordance with manufacturer's instructions.
	C. Perform work in accordance with NECA 1 (general workmanship).
	D. Installation in Raceway:
	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.
	G. Install conductors with a minimum of 12 inches of slack at each outlet.
	H. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment enclosures.
	I. Group or otherwise identify neutral/grounded conductors with associated ungrounded conductors inside enclosures in accordance with NFPA 70.
	J. Make wiring connections using specified wiring connectors.
	K. 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.
	L. Insulate ends of spare conductors using vinyl insulating electrical tape.
	M. 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.
	N. Identify conductors and cables in accordance with Section 260553.
	O. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and methods specified in Section 078400.
	P. 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.


	END OF SECTION

	260526-RIB-Grounding and Bonding for Electrical Systems-06-05-2023
	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 bars.
	E. Ground rod electrodes.

	1.2 REFERENCE STANDARDS
	A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	B. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And Systems 2021.
	C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	D. UL 467 - Grounding and Bonding Equipment Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:

	1.4 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding and bonding system components.

	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.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.


	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.
	D. Bonding and Equipment Grounding:

	2.2 GROUNDING AND BONDING COMPONENTS
	A. General Requirements:
	B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 260526:
	C. Connectors for Grounding and Bonding:


	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.
	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. Make grounding and bonding connections using specified connectors.
	D. 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

	260529-RIB-Hangers and Supports for Electrical Systems-06-05-2023
	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 2017.
	B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware 2016a.
	C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel 2023.
	D. MFMA-4 - Metal Framing Standards Publication 2004.
	E. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	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:
	B. Sequencing:

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 70.
	B. Comply with applicable building code.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.


	PART 2  PRODUCTS
	2.1 SUPPORT AND ATTACHMENT COMPONENTS
	A. General Requirements:
	B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be supported.
	C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
	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.
	E. Hanger Rods:  Threaded zinc-plated steel unless otherwise indicated.
	F. Anchors and Fasteners:


	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.
	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:
	I. Conduit Support and Attachment:  Also comply with Section 260533.13.
	J. Interior Luminaire Support and Attachment:  Also comply with Section 265100.
	K. Exterior Luminaire Support and Attachment:  Also comply with Section 265600.
	L. Preset Concrete Inserts:  Use manufacturer provided closure strips to inhibit concrete seepage during concrete pour.
	M. Secure fasteners according to manufacturer's recommended torque settings.
	N. Remove temporary supports.
	O. Identify independent electrical component support wires above accessible ceilings (only where specifically indicated or permitted) with color distinguishable from ceiling support wires in accordance with NFPA 70.

	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

	260533.13-RIB-Conduit for Electrical Systems-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Galvanized steel rigid metal conduit (RMC).
	B. Flexible metal conduit (FMC).
	C. Liquidtight flexible metal conduit (LFMC).
	D. Electrical metallic tubing (EMT).
	E. Conduit fittings.
	F. Accessories.

	1.2 REFERENCE STANDARDS
	A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC) 2020.
	B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	C. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT) 2020.
	D. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable 2014.
	E. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit 2020.
	F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	G. UL 1 - Flexible Metal Conduit Current Edition, Including All Revisions.
	H. UL 6 - Electrical Rigid Metal Conduit-Steel Current Edition, Including All Revisions.
	I. UL 360 - Liquid-Tight Flexible Metal Conduit Current Edition, Including All Revisions.
	J. UL 514B - Conduit, Tubing, and Cable Fittings Current Edition, Including All Revisions.
	K. UL 797 - Electrical Metallic Tubing-Steel Current Edition, Including All Revisions.
	L. UL 1203 - Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous (Classified) Locations Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	B. Sequencing:

	1.4 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and fittings.
	B. 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.

	1.5 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. 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 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. Underground:
	D. Embedded Within Concrete:
	E. Concealed Within Masonry Walls:  Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC), or electrical metallic tubing (EMT).
	F. Concealed Within Hollow Stud Walls:  Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC), or electrical metallic tubing (EMT).
	G. Concealed Above Accessible Ceilings:  Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC), or electrical metallic tubing (EMT).
	H. Interior, Damp or Wet Locations:  Use galvanized steel rigid metal conduit.
	I. Exposed, Interior, Not Subject to Physical Damage:  Use galvanized steel rigid metal conduit, intermediate metal conduit (IMC), or electrical metallic tubing (EMT).
	J. Exposed, Interior, Subject to Physical Damage:  Use galvanized steel rigid metal conduit.
	K. Exposed, Interior, Subject to Severe Physical Damage:  Use galvanized steel rigid metal conduit (RMC).
	L. Exposed, Exterior:  Use galvanized steel rigid metal conduit or PVC-coated galvanized steel rigid metal conduit.
	M. Concealed, Exterior, Not Embedded in Concrete or in Contact With Earth:  Use galvanized steel rigid metal conduit.
	N. Hazardous (Classified) Locations:  Use galvanized steel rigid metal conduit.
	O. Connections to Luminaires Above Accessible Ceilings:  Use flexible metal conduit.
	P. Connections to Vibrating Equipment:
	Q. Fished in Existing Walls, Where Necessary:  Use flexible metal conduit (FMC) or galvanized steel electrical metallic tubing (EMT).

	2.2 CONDUIT REQUIREMENTS
	A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only where they comply with specified requirements, are free from corrosion, and integrity is verified by pulling mandrel through them.
	B. Communications Systems Conduits:  Also comply with Section 271000.
	C. Fittings for Grounding and Bonding:  Also comply with Section 260526.
	D. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
	E. Provide products listed, classified, and labeled as suitable for the purpose intended.
	F. Minimum Conduit Size, Unless Otherwise Indicated:
	G. 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:
	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:

	2.4 FLEXIBLE METAL CONDUIT (FMC)
	A. Manufacturers:
	B. 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.
	C. Fittings:

	2.5 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
	A. Manufacturers:
	B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit listed and labeled as complying with UL 360.
	C. Fittings:

	2.6 ELECTRICAL METALLIC TUBING (EMT)
	A. Manufacturers:
	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:


	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.

	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. Conduit Routing:
	E. Conduit Support:
	F. Connections and Terminations:
	G. Penetrations:
	H. Underground Installation:
	I. Hazardous (Classified) Locations:  Where conduits cross boundaries of hazardous (classified) locations, provide sealing fittings located as indicated or in accordance with NFPA 70.
	J. 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:
	K. 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:
	L. 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.
	M. Provide grounding and bonding in accordance with Section 260526.
	N. Identify conduits in accordance with Section 260553.

	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. 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.
	B. Run raceways concealed in finished areas.  Raceways may be run exposed in unfinished areas such as mechanical and electrical rooms.
	C. Flexible metal conduit may be used where conduit and wire installation requires "fishing" through confined chases.
	D. Liquidtight flexible metal conduit may be used for final connections to equipment in wet or damp areas, maximum length six feet.


	END OF SECTION

	260533.16-RIB-Boxes for Electrical Systems-06-05-2023
	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.

	1.2 REFERENCE STANDARDS
	A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.
	C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable 2014.
	D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports 2013 (Reaffirmed 2020).
	E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	G. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations Current Edition, Including All Revisions.
	H. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations Current Edition, Including All Revisions.
	I. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.
	J. UL 514A - Metallic Outlet Boxes Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:

	1.4 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for underground handhole enclosures, underground handhole enclosures, underground handhole enclosures, and underground handhole enclosures.
	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. Project Record Documents:  Record actual locations for underground handhole enclosures, underground handhole enclosures, underground handhole enclosures, underground handhole enclosures, and underground handhole enclosures.
	D. Maintenance Materials:   Furnish the following for Nanuet Union Free School District's use in maintenance of project.

	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. 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 products in accordance with manufacturer's instructions.


	PART 2  PRODUCTS
	2.1 BOXES
	A. General Requirements:
	B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull Boxes:
	C. Cabinets and Enclosures, Including Junction and Pull Boxes Larger Than 100 cubic inches:


	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:
	I. Box Supports:
	J. Install boxes plumb and level.
	K. Flush-Mounted Boxes:
	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. Install permanent barrier between ganged wiring devices when voltage between adjacent devices exceeds 300 V.
	O. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and methods specified in Section 07 84 13.
	P. Close unused box openings.
	Q. Install blank wall plates on junction boxes and on outlet boxes with no devices or equipment installed or designated for future use.
	R. Provide grounding and bonding in accordance with Section 260526.
	S. 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

	260533.23-RIB-Surface Raceways for Electrical Systems-06-05-2023
	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 2015.
	B. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	D. UL 5 - Surface Metal Raceways and Fittings Current Edition, Including All Revisions.
	E. UL 111 - Outline of Investigation for Multioutlet Assemblies Current Edition, Including All Revisions.
	F. UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	B. Sequencing:

	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.

	1.5 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 products in accordance with manufacturer's instructions.


	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:
	B. Surface Metal Raceways:  Listed and labeled as complying with UL 5.
	C. Metal Channel (Strut) Used as Raceway:  Comply with Section 260529.
	D. Surface Raceway System:

	2.3 WIREWAYS
	A. Manufacturers:
	B. Description:  Lay-in wireways and wiring troughs with removable covers; listed and labeled as complying with UL 870.
	C. Wireway Type, Unless Otherwise Indicated:
	D. Finish for Painted Steel Wireways:  Manufacturer's standard grey unless otherwise indicated.
	E. Minimum Wireway Size:  4 by 4 inches unless otherwise indicated.
	F. 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.

	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

	260553-RIB-Identification for Electrical Systems-06-05-2023
	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 (Reaffirmed 2017).
	B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels 2011 (Reaffirmed 2017).
	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 2024.
	E. UL 969 - Marking and Labeling Systems Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	B. Sequencing:

	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:
	B. Identification for Conductors and Cables:
	C. Identification for Raceways:
	D. Identification for Cable Tray:  Comply with Section 260536.
	E. Identification for Boxes:
	F. Identification for Devices:
	G. Identification for Luminaires:

	2.2 IDENTIFICATION NAMEPLATES AND LABELS
	A. Identification Nameplates:
	B. Identification Labels:
	C. Format for Equipment Identification:
	D. Format for General Information and Operating Instructions:
	E. Format for Caution and Warning Messages:
	F. Format for Receptacle Identification:
	G. Format for Control Device Identification:
	H. Format for Fire Alarm Device Identification:

	2.3 WIRE AND CABLE MARKERS
	A. Manufacturers:
	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.

	2.4 UNDERGROUND WARNING TAPE
	A. Manufacturers:
	B. Materials:  Use foil-backed detectable type polyethylene tape suitable for direct burial, unless otherwise indicated.
	C. Foil-backed Detectable Type Tape:  6 inches wide, with minimum thickness of 5 mil, unless otherwise required for proper detection.
	D. Legend:  Type of service, continuously repeated over full length of tape.
	E. Color:

	2.5 WARNING SIGNS AND LABELS
	A. Manufacturers:
	B. Comply with ANSI Z535.2 or ANSI Z535.4 as applicable.
	C. Warning Signs:
	D. Warning Labels:


	PART 3  EXECUTION
	3.1 PREPARATION
	A. Clean surfaces to receive adhesive products according to manufacturer's instructions.

	3.2 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:
	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.
	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.

	3.3 FIELD QUALITY CONTROL
	A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs of improper adhesion.


	END OF SECTION

	260923-RIB-Lighting Control Devices-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Occupancy sensors.
	B. Room Controllers

	1.2 REFERENCE STANDARDS
	A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	B. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.
	C. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic Drivers and Discharge Ballasts 2020.
	D. 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:
	B. Sequencing:

	1.4 SUBMITTALS
	A. Product Data:  Include ratings, configurations, standard wiring diagrams, dimensions, colors, service condition requirements, and installed features.
	B. Shop Drawings:
	C. Field Quality Control Reports.
	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 detailed information on device programming and setup.
	F. Maintenance Materials:  Furnish the following for Nanuet Union Free School District's use in maintenance of project.
	G. Project Record Documents:  Record actual installed locations and settings for lighting control devices.

	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 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
	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 lighting control components.


	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.
	C. Products for Switching of Electronic Ballasts/Drivers:  Tested and rated to be suitable for peak inrush currents specified in NEMA 410.

	2.2 ROOM CONTROLLERS  AND ACCESSORIES
	A. Manufacturer:  Eaton/Cooper Greengate RC3D
	B. The Room Controllers are connected to a 120 VAC or 277 VAC 20 Amp circuit to provide unit power and input power to the individual relays. The wall stations, occupancy/vacancy sensors, and daylight sensors and receptacle control devices connect via QuickConnect cables providing a Class 2 connection. Upon power up the pre-engraved wall station automatically controls the On/Off relays adjust the dimming outputs. The daylight sensor will immediately adjust the lighting levels based on natural light.
	C. Refer to drawing details for part numbers and components.
	D. Provide manufacturer's pre-terminated cables.
	E. Utilize daylight sensor where daylighting is required as indicated on the plans.


	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.

	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.
	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. Outdoor Photo Control Locations:
	J. Install outdoor photo controls so that connections are weatherproof. Do not install photo controls with conduit stem facing up in order to prevent infiltration of water into the photo control.
	K. Lamp Burn-In:  Operate lamps at full output for minimum of 100 hours or prescribed period per manufacturer's recommendations prior to use with any dimming controls. Replace lamps that fail prematurely due to improper lamp burn-in.
	L. Unless otherwise indicated, install power packs for lighting control devices above accessible ceiling or above access panel in inaccessible ceiling near the sensor location.
	M. Where indicated, install separate compatible wall switches for manual control interface with lighting control devices or associated power packs.
	N. 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 time switches to verify proper operation.
	C. Test outdoor photo controls to verify proper operation, including time delays where applicable.
	D. Test daylighting controls to verify proper operation, including light level measurements and time delays where applicable. Record test results in written report to be included with submittals.
	E. Correct wiring deficiencies and replace damaged or defective lighting control devices.
	F. Comply with requirements of the New York State Energy Code.

	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.

	3.7 CLOSEOUT ACTIVITIES
	A. Demonstration:  Demonstrate proper operation of lighting control devices to Engineer, and correct deficiencies or make adjustments as directed.


	END OF SECTION

	262100-RIB-Low-Voltage Electrical Service Entrance-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Electrical service requirements.

	1.2 DEFINITIONS
	A. Service Point:  The point of connection between the facilities of the serving utility and the premises wiring as defined in NFPA 70, and as designated by the Utility Company.

	1.3 REFERENCE STANDARDS
	A. IEEE C2 - National Electrical Safety Code(R) (NESC(R)) 2023.
	B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. No later than two weeks following date of the Agreement, notify Utility Company of anticipated date of service.
	B. Coordination:
	C. Arrange for Utility Company to provide permanent electrical service.  Prepare and submit documentation required by Utility Company.
	D. Utility Company charges associated with providing permanent service to be paid by Owner.
	E. Preinstallation Meeting:  Convene one week prior to commencing work of this section to review service requirements and details with Utility Company representative.
	F. Scheduling:

	1.5 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for each product. Include ratings, configurations, standard wiring diagrams, outline and support point dimensions, finishes, weights, service condition requirements, and installed features.
	B. Shop Drawings: Include dimensioned plan views and sections indicating locations and arrangement of Utility Company and service entrance equipment, metering provisions, required clearances, and proposed service routing.
	C. Project Record Documents:  Record actual locations of equipment and installed service routing.

	1.6 QUALITY ASSURANCE
	A. Comply with the following:
	B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
	B. Store products indoors in a clean, dry space having a uniform temperature to prevent condensation (including outdoor rated products which are not weatherproof until completely and properly installed).  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 products carefully to avoid damage to internal components, enclosure, and finish.


	PART 2  PRODUCTS
	2.1 ELECTRICAL SERVICE REQUIREMENTS
	A. Provide new electrical service consisting of all required conduits, conductors, equipment, metering provisions, supports, accessories, etc. as necessary for connection between Utility Company point of supply and service entrance equipment.
	B. Electrical Service Characteristics:  As indicated on drawings.
	C. Utility Company:  As indicated on drawings.
	D. Division of Responsibility:  As indicated on drawings.
	E. Products Furnished by Contractor:  Comply with Utility Company requirements.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that field measurements are as indicated.
	B. Verify that ratings and configurations of service entrance equipment are consistent with the indicated requirements.
	C. Verify that conditions are satisfactory for installation prior to starting work.

	3.2 PREPARATION
	3.3 INSTALLATION
	A. Install products in accordance with manufacturer's instructions and Utility Company requirements.
	B. Perform work in accordance with NECA 1 (general workmanship).
	C. Arrange equipment to provide minimum clearances and required maintenance access.
	D. Provide required support and attachment components in accordance with Section 260529.
	E. Provide grounding and bonding for service entrance equipment in accordance with Section 260526.
	F. Identify service entrance equipment, including main service disconnect(s) in accordance with Section 260553.

	3.4 PROTECTION
	A. Protect installed equipment from subsequent construction operations.


	END OF SECTION

	262200-RIB-Low-Voltage Transformers-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. General purpose transformers.
	B. K-factor transformers rated for nonlinear loads.

	1.2 REFERENCE STANDARDS
	A. 10 CFR 431, Subpart K - Energy Efficiency Program for Certain Commercial and Industrial Equipment - Distribution Transformers Current Edition.
	B. IEEE C57.94 - IEEE Recommended Practice for Installation, Application, Operation, and Maintenance of Dry-Type Distribution and Power Transformers 2015.
	C. IEEE C57.96 - IEEE Standard Guide for Loading Dry-Type Distribution and Power Transformers 2013.
	D. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	E. NECA 409 - Standard for Installing and Maintaining Dry-Type Transformers 2015.
	F. NEMA ST 20 - Dry Type Transformers for General Applications 2021.
	G. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And Systems 2021.
	I. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	J. UL 506 - Standard for Specialty Transformers Current Edition, Including All Revisions.
	K. UL 1561 - Standard for Dry-Type General Purpose and Power Transformers Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	B. Coordination:  Coordinate the work with placement of support framing and anchors required for mounting of transformers.

	1.4 SUBMITTALS
	A. Product Data:  Include voltage, kVA, impedance, tap configurations, insulation system class and rated temperature rise, efficiency, sound level, enclosure ratings, outline and support point dimensions, weight, required clearances, service condition requirements, and installed features.
	B. Shop Drawings:  Provide dimensioned plan and elevation views of transformers and adjacent equipment with all required clearances indicated.
	C. Project Record Documents:  Record actual locations of transformers.

	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. 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 in accordance with manufacturer's written instructions.  Lift only with lugs provided for the purpose.  Handle carefully to avoid damage to transformer internal components, enclosure, and finish.

	1.7 FIELD CONDITIONS
	A. Ambient Temperature: Do not exceed 86 degrees F average or 104 degrees F maximum measured during any 24 hour period during and after installation of transformers.


	PART 2  PRODUCTS
	2.1 MANUFACTURERS
	A. Eaton Corporation:  www.eaton.com.
	B. General Electric Company:  www.geindustrial.com/#sle.
	C. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.

	2.2 TRANSFORMERS - GENERAL REQUIREMENTS
	A. Description:  Factory-assembled, dry type transformers for 60 Hz operation designed and manufactured in accordance with NEMA ST 20 and listed, classified, and labeled as suitable for the purpose intended.
	B. Unless noted otherwise, transformer ratings indicated are for continuous loading according to IEEE C57.96 under the following service conditions:
	C. Core:  High grade, non-aging silicon steel with high magnetic permeability and low hysteresis and eddy current losses. Keep magnetic flux densities substantially below saturation point, even at 10 percent primary overvoltage. Tightly clamp core laminations to prevent plate movement and maintain consistent pressure throughout core length.
	D. Impregnate core and coil assembly with non-hydroscopic thermo-setting varnish to effectively seal out moisture and other contaminants.
	E. Basic Impulse Level:  10 kV.
	F. Ground core and coil assembly to enclosure by means of a visible flexible copper grounding strap.
	G. Isolate core and coil from enclosure using vibration-absorbing mounts.
	H. Nameplate:  Include transformer connection data, ratings, wiring diagrams, and overload capacity based on rated winding temperature rise.

	2.3 GENERAL PURPOSE TRANSFORMERS
	A. Description:  Self-cooled, two winding transformers listed and labeled as complying with UL 506 or UL 1561; ratings as indicated on the drawings.
	B. Primary Voltage:  480 volts delta, 3 phase.
	C. Secondary Voltage:  208Y/120 volts, 3 phase.
	D. Insulation System and Allowable Average Winding Temperature Rise:
	E. Coil Conductors:  Continuous aluminum windings with terminations brazed or welded.
	F. Minimum Impedance:  3%.
	G. Winding Taps:
	H. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.
	I. Sound Levels:  Standard sound levels complying with NEMA ST 20
	J. Mounting Provisions:
	K. Transformer Enclosure:  Comply with NEMA ST 20.
	L. Accessories:

	2.4 K-FACTOR TRANSFORMERS RATED FOR NONLINEAR LOADS
	A. Description:  Self-cooled, two winding transformers listed and labeled as complying with UL 1561, and designed to supply nonlinear loads to the degree designated by the UL defined K-factor; ratings as indicated on the drawings.
	B. K-factor Rating:  K-13, or higher.
	C. Insulation System and Allowable Average Winding Temperature Rise:  Class 220 degrees C insulation system with 150 degrees C average winding temperature rise.
	D. Coil Conductors:  Continuous aluminum windings with terminations brazed or welded. Individually insulate secondary conductors and arrange to minimize hysteresis and eddy current losses at harmonic frequencies. Size secondary neutral conductor at twice the secondary phase conductor ampacity.
	E. Winding Taps:  Two 2.5 percent full capacity primary taps above and four 2.5 percent full capacity primary taps below rated voltage.
	F. Neutral Bus:  Sized to accommodate twice the rated secondary current.
	G. Energy Efficiency:  Comply with 10 CFR 431, Subpart K.
	H. Sound Levels:  Standard sound levels complying with NEMA ST 20
	I. Mounting Provisions:
	J. Transformer Enclosure:  Comply with NEMA ST 20.

	2.5 SOURCE QUALITY CONTROL
	A. Factory test transformers according to NEMA ST 20.
	B. Sound Level Tests:  Perform factory test designated in NEMA ST 20 as "design" test on each production unit.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that field measurements are as indicated.
	B. Verify that suitable support frames and anchors are installed where required and that mounting surfaces are ready to receive transformers.
	C. Perform pre-installation tests and inspections on transformers per manufacturer's instructions and as specified in NECA 409. Correct deficiencies prior to installation.
	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 transformers in accordance with NECA 409 and IEEE C57.94.
	D. Use flexible conduit, under the provisions of Section 260533.13, 2 feet minimum length, for connections to transformer case.  Make conduit connections to side panel of enclosure.
	E. Arrange equipment to provide minimum clearances as specified on transformer nameplate and in accordance with manufacturer's instructions and NFPA 70.
	F. Install transformers plumb and level.
	G. Transformer Support:
	H. Mount wall-mounted transformers using integral flanges or accessory brackets furnished by the manufacturer.
	I. Mount floor-mounted transformers on properly sized 3 inch high concrete pad.
	J. Mount floor-mounted transformers using vibration isolators suitable for isolating the transformer noise from the building structure.
	K. Provide grounding and bonding in accordance with Section 260526.
	L. Remove shipping braces and adjust bolts that attach the core and coil mounting bracket to the enclosure according to manufacturer's recommendations in order to reduce audible noise transmission.
	M. Where not factory-installed, install lugs sized as required for termination of conductors as indicated.
	N. Identify transformers in accordance with Section 260553.

	3.3 FIELD QUALITY CONTROL
	A. Inspect and test in accordance with NETA ATS, except Section 4.

	3.4 ADJUSTING
	A. Measure primary and secondary voltages and make appropriate tap adjustments.
	B. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.

	3.5 CLEANING
	A. Clean dirt and debris from transformer components according to manufacturer's instructions.
	B. Repair scratched or marred exterior surfaces to match original factory finish.


	END OF SECTION

	262413-RIB-Switchboards-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Low-voltage (600 V and less) switchboards and associated accessories for service and distribution applications.
	B. Overcurrent protective devices for switchboards.

	1.2 REFERENCE STANDARDS
	A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service 2013e, with Amendment (2017).
	B. IEEE C57.13 - IEEE Standard Requirements for Instrument Transformers 2016.
	C. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	D. NECA 400 - Standard for Installing and Maintaining Switchboards 2007.
	E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	F. NEMA PB 2 - Deadfront Distribution Switchboards 2011.
	G. NEMA PB 2.1 - General Instructions for Proper Handling, Installation, Operation, and Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less 2013.
	H. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And Systems 2021.
	I. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	J. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures Current Edition, Including All Revisions.
	K. UL 869A - Reference Standard for Service Equipment Current Edition, Including All Revisions.
	L. UL 891 - Switchboards Current Edition, Including All Revisions.
	M. UL 1053 - Ground-Fault Sensing and Relaying Equipment Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	B. Service Entrance Switchboards:

	1.4 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for switchboards, enclosures, overcurrent protective devices, and other installed components and accessories.
	B. Shop Drawings:  Indicate dimensions, voltage, bus ampacities, overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry locations, conductor terminal information, and installed features and accessories.
	C. Service Entrance Switchboards:  Include documentation of Utility Company approval of switchboard.
	D. Source Quality Control Test Reports:  Include reports for tests designated in NEMA PB 2 as production (routine) tests.
	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. Field Quality Control Test Reports.
	G. Project Record Documents:  Record actual installed locations of switchboards and final equipment settings.
	H. Maintenance Data:  Include information on replacement parts and recommended maintenance procedures and intervals.
	I. Maintenance Materials:   Furnish the following for Nanuet Union Free School District's use in maintenance of project.

	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 switchboards in accordance with manufacturer's instructions, NECA 400, and NEMA PB 2.1.
	B. Store in a clean, dry space having a uniform temperature to prevent condensation (including outdoor switchboards, which are not weatherproof until completely and properly installed). Where necessary, provide temporary enclosure space heaters or temporary power for permanent factory-installed space heaters.
	C. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
	D. Handle carefully to avoid damage to switchboard internal components, enclosure, and finish.

	1.7 FIELD CONDITIONS
	A. Maintain field conditions within required service conditions during and after installation.


	PART 2  PRODUCTS
	2.1 MANUFACTURERS
	A. Switchboards:

	2.2 SWITCHBOARDS
	A. Provide switchboards consisting of all required components, control power transformers, instrumentation and control wiring, accessories, etc. as necessary for a complete operating system.
	B. Provide products listed, classified, and labeled as suitable for the purpose intended.
	C. Description:  Dead-front switchboard assemblies complying with NEMA PB 2, and listed and labeled as complying with UL 891; ratings, configurations and features as indicated on the drawings.
	D. Service Entrance Switchboards:
	E. Service Conditions:
	F. Short Circuit Current Rating:
	G. Main Devices:  Configure for top or bottom incoming feed as indicated or as required for the installation.  Provide separate pull section and/or top-mounted pullbox as indicated or as required to facilitate installation of incoming feed.
	H. Bussing:  Sized in accordance with UL 891 temperature rise requirements.
	I. Conductor Terminations:  Suitable for use with the conductors to be installed.
	J. Enclosures:
	K. Future Provisions:
	L. Surge Protective Devices:  Where factory-installed, internally mounted surge protective devices are provided in accordance with Section 264300, list switchboards as a complete assembly including surge protective device.
	M. Ground Fault Protection:  Where ground-fault protection is indicated, provide system listed and labeled as complying with UL 1053.
	N. Nanuet Union Free School District Metering:
	O. Instrument Transformers:

	2.3 OVERCURRENT PROTECTIVE DEVICES
	A. Circuit Breakers:

	2.4 SOURCE QUALITY CONTROL
	A. Factory test switchboards according to NEMA PB 2, including the following production (routine) tests on each switchboard assembly or component:


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that field measurements are as indicated.
	B. Verify that the ratings and configurations of the switchboards and associated components are consistent with the indicated requirements.
	C. Verify that mounting surfaces are ready to receive switchboards.
	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. Install switchboards in accordance with NECA 1 (general workmanship), NECA 400, and NEMA PB 2.1.
	C. Arrange equipment to provide required clearances and maintenance access, including accommodations for any drawout devices.
	D. Where switchboard is indicated to be mounted with inaccessible side against wall, provide minimum clearance of 1/2 inch between switchboard and wall.
	E. Provide required support and attachment in accordance with Section 260529.
	F. Install switchboards plumb and level.
	G. Unless otherwise indicated, mount switchboards on properly sized 4 inch high concrete pad constructed in accordance with Section 033000.
	H. Provide grounding and bonding in accordance with Section 260526.
	I. Install all field-installed devices, components, and accessories.
	J. Where accessories are not self-powered, provide control power source as indicated or as required to complete installation.
	K. Set field-adjustable circuit breaker tripping function settings as directed.
	L. Set field-adjustable ground fault protection pickup and time delay settings as directed.
	M. Provide filler plates to cover unused spaces in switchboards.
	N. Identify switchboards in accordance with Section 260553.

	3.3 FIELD QUALITY CONTROL
	A. Disconnect surge protective devices (SPDs) prior to performing any high potential testing. Replace SPDs damaged by performing high potential testing with SPDs connected.
	B. Before energizing switchboard, perform insulation resistance testing in accordance with NECA 400 and NEMA PB 2.1.
	C. Inspect and test in accordance with NETA ATS, except Section 4.
	D. Perform inspections and tests listed in NETA ATS, Section 7.1.
	E. Molded Case and Insulated Case Circuit Breakers:  Perform inspections and tests listed in NETA ATS, Section 7.6.1.1 for circuit breakers larger than 100 amperes. Tests listed as optional are not required.
	F. Ground Fault Protection Systems:  Test in accordance with manufacturer's instructions as required by NFPA 70.
	G. Meters:  Perform inspections and tests listed in NETA ATS, Section 7.11.2.
	H. Instrument Transformers:  Perform inspections and tests listed in NETA ATS, Section 7.10. The dielectric withstand tests on primary windings with secondary windings connected to ground listed as optional are not required.
	I. Correct deficiencies and replace damaged or defective switchboards or associated components.
	J. Submit detailed reports indicating inspection and testing results and corrective actions taken.

	3.4 ADJUSTING
	A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.
	B. Adjust alignment of switchboard covers and doors.

	3.5 CLEANING
	A. Clean dirt and debris from switchboard enclosures and components according to manufacturer's instructions.
	B. Repair scratched or marred surfaces to match original factory finish.

	3.6 CLOSEOUT ACTIVITIES
	A. Training:  Train Nanuet Union Free School District's personnel on operation, adjustment, and maintenance of switchboard and associated devices.

	3.7 PROTECTION
	A. Protect installed switchboards from subsequent construction operations.


	END OF SECTION

	262416-RIB-Panelboards-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Lighting and appliance panelboards.
	B. Overcurrent protective devices for panelboards.

	1.2 REFERENCE STANDARDS
	A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service 2013e, with Amendment (2017).
	B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	C. NECA 407 - Standard for Installing and Maintaining Panelboards 2015.
	D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	E. NEMA PB 1 - Panelboards 2011.
	F. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of Panelboards Rated 600 Volts or Less 2013.
	G. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And Systems 2021.
	H. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	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 67 - Panelboards Current Edition, Including All Revisions.
	L. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches and Circuit Breaker Enclosures Current Edition, Including All Revisions.
	M. UL 943 - Ground-Fault Circuit-Interrupters Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:

	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. Maintenance Materials:   Furnish the following for Nanuet Union Free School District's use in maintenance of project.

	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.

	1.7 FIELD CONDITIONS
	A. Maintain ambient temperature within the following limits during and after installation of panelboards:


	PART 2  PRODUCTS
	2.1 MANUFACTURERS
	A. Eaton Corporation:  www.eaton.com.
	B. General Electric Company:  www.geindustrial.com.
	C. Schneider Electric; Square D Products:  www.schneider-electric.us.

	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:
	C. Short Circuit Current Rating:
	D. Mains:  Configure for top or bottom incoming feed as indicated or as required for the installation.
	E. Branch Overcurrent Protective Devices:  Replaceable without disturbing adjacent devices.
	F. Bussing:  Sized in accordance with UL 67 temperature rise requirements.
	G. Conductor Terminations:  Suitable for use with the conductors to be installed.
	H. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
	I. Future Provisions:  Prepare all unused spaces for future installation of devices including bussing, connectors, mounting hardware and all other required provisions.
	J. Selectivity:  Where the requirement for selectivity is indicated, furnish products as required to achieve selective coordination.
	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:
	C. Bussing:
	D. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
	E. Enclosures:

	2.4 OVERCURRENT PROTECTIVE DEVICES
	A. Molded Case Circuit Breakers:

	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.
	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 and below floor.
	J. Provide grounding and bonding in accordance with Section 260526.
	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. Set field-adjustable circuit breaker tripping function settingsas directed.
	O. Provide filler plates to cover unused spaces in panelboards.
	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 7.6.1.1for all main circuit breakers. Tests listed as optional are not required.
	C. Test GFCI circuit breakers to verify proper operation.
	D. 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.
	E. Correct deficiencies and replace damaged or defective panelboards or associated components.

	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

	262421-USER-Circuit Breakers for Existing Panelboards-06-05-2023
	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. Not Required.


	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 inspections and tests listed in NETA STD ATS, Section 7.6 for circuit breakers.

	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

	262726-RIB-Wiring Devices-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Receptacles.
	B. Wall plates.

	1.2 REFERENCE STANDARDS
	A. FS W-C-596 - Connector, Electrical, Power, General Specification for 2014h, with Amendments (2017).
	B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	C. NECA 130 - Standard for Installing and Maintaining Wiring Devices 2016.
	D. NEMA WD 1 - General Color Requirements for Wiring Devices 1999 (Reaffirmed 2020).
	E. NEMA WD 6 - Wiring Devices - Dimensional Specifications 2021.
	F. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	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:
	B. Sequencing:

	1.4 SUBMITTALS
	A. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and configurations.
	B. Maintenance Materials:  Furnish the following for Nanuet Union Free School District's use in maintenance of project.

	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. Products:  Listed, classified, and labeled as suitable for the purpose intended.
	E. 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 MANUFACTURERS
	A. Hubbell Incorporated:  www.hubbell-wiring.com.
	B. Leviton Manufacturing Company, Inc:  www.leviton.com.
	C. Lutron Electronics Company, Inc:  www.lutron.com.
	D. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us
	E. Source Limitations:  Where possible, provide products for each type of wiring device produced by a single manufacturer and obtained from a single supplier.

	2.2 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 GFCI protection for receptacles installed within 6 feet of sinks.
	E. Provide GFCI protection for receptacles installed in kitchens.
	F. Provide GFCI protection for receptacles serving electric drinking fountains.
	G. Unless noted otherwise, do not use combination switch/receptacle devices.

	2.3 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:  Gray with galvanized steel wall plate.
	E. Wiring Devices Installed in Wet or Damp Locations:  White with specified weatherproof cover.
	F. Wiring Devices Connected to Emergency Power:  Red with red nylon wall plate.

	2.4 RECEPTACLES
	A. Manufacturers:
	B. Receptacles - General Requirements:  Self-grounding, complying with NEMA WD 1 and NEMA WD 6, and listed as complying with UL 498and where applicable  FS W-C-596; types as indicated on the drawings.
	C. Convenience Receptacles:
	D. GFCI Receptacles:

	2.5 WALL PLATES
	A. Manufacturers:
	B. Wall Plates:  Comply with UL 514D.
	C. Nylon Wall Plates:  Smooth finish, high-impact thermoplastic.
	D. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.
	E. Galvanized Steel Wall Plates:  Rounded corners and edges, with corrosion resistant screws.
	F. Premarked Wall Plates:  Factory labeled as indicated; hot stamped for nylon wall plates and engraved for metal wall plates.
	G. Weatherproof Covers for Damp Locations:  Gasketed, cast aluminum, with self-closing hinged cover and corrosion-resistant screws; listed as suitable for use in wet locations with cover closed.
	H. Weatherproof Covers for Wet Locations:  Gasketed, cast aluminum, 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.
	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.
	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. Install wiring devices plumb and level with mounting yoke held rigidly in place.
	J. Install wall switches with OFF position down.
	K. Install vertically mounted receptacles with grounding pole on top and horizontally mounted receptacles with grounding pole on left.
	L. 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.
	M. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed or designated for future use.
	N. 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 and wall dimmer with circuit energized to verify proper operation.
	C. Verify that each receptacle device is energized.
	D. Test each receptacle to verify operation and proper polarity.
	E. Test each GFCI receptacle for proper tripping operation according to manufacturer's instructions.
	F. Correct wiring deficiencies and replace damaged or defective wiring devices.

	3.5 ADJUSTING
	A. Adjust devices and wall plates to be flush and level.
	B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by Engineer.

	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

	262816.16-RIB-Enclosed Switches-06-05-2023
	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 2015.
	B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum) 2013.
	D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And Systems 2021.
	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.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:

	1.4 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed switches and other installed components and accessories.

	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. 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.
	B. General Electric Company:  www.geindustrial.com.
	C. Schneider Electric; Square D Products:  www.schneider-electric.us.

	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 on the drawings.
	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:
	D. Horsepower Rating:  Suitable for connected load.
	E. Voltage Rating:  Suitable for circuit voltage.
	F. Short Circuit Current Rating:
	G. Provide with switch blade contact position that is visible when the cover is open.
	H. Conductor Terminations:  Suitable for use with the conductors to be installed.
	I. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is required, with a suitable lug for terminating each neutral conductor.
	J. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug for terminating each equipment grounding conductor.
	K. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
	L. Provide safety interlock to prevent opening the cover with the switch in the ON position with capability of overriding interlock for testing purposes.
	M. Heavy Duty Switches:
	N. Provide the following features and accessories where indicated or where required to complete installation:


	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. Where accessories are not self-powered, provide control power source as indicated or as required to complete installation.
	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.
	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

	262913-RIB-Enclosed Controllers-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Enclosed NEMA controllers for low-voltage (600 V and less) applications:
	B. Overcurrent protective devices for motor controllers, including overload relays.

	1.2 REFERENCE STANDARDS
	A. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	B. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays Rated 600 Volts 2008 (Reaffirmed 2020).
	C. NEMA ICS 6 - Industrial Control and Systems:  Enclosures 1993 (Reaffirmed 2016).
	D. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And Systems 2021.
	E. NFPA 70 - National Electrical Code 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 motor controllers, enclosures, overcurrent protective devices, and other installed components and accessories.
	B. Product Data:  Provide catalog sheets showing voltage, controller size, ratings and size of switching and overcurrent protective devices, short circuit ratings, dimensions, and enclosure details.

	1.4 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.


	PART 2  PRODUCTS
	2.1 MANUFACTURERS
	A. Eaton Corporation:  www.eaton.com.
	B. General Electric Company:  www.geindustrial.com.
	C. Schneider Electric; Square D Products:  www.schneider-electric.us.

	2.2 OVERCURRENT PROTECTIVE DEVICES
	A. Overload Relays:

	2.3 MANUAL CONTROLLERS
	A. Manual Motor Controllers:  NEMA ICS 2, AC general-purpose, Class A, manually operated, full-voltage controller with overload element,   and toggle operator.
	B. Fractional Horsepower Manual Controllers:  NEMA ICS 2, AC general-purpose, Class A, manually operated, full-voltage controller for fractional horsepower induction motors, with thermal overload unit, red pilot light, and toggle operator.
	C. Enclosures:  NEMA ICS 6, Type as required to meet conditions of installation.


	PART 3  EXECUTION
	3.1 INSTALLATION
	A. Install products in accordance with manufacturer's instructions.
	B. Install controllers 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 controllers plumb and level.
	F. Provide grounding and bonding in accordance with Section 260526.
	G. Install all field-installed devices, components, and accessories.
	H. Height:  5 ft to operating handle.
	I. Where accessories are not self-powered, provide control power source as indicated or as required to complete installation.
	J. Set field-adjustable controllers and associated components according to installed motor requirements, in accordance with manufacturer's recommendations and NFPA 70.
	K. Select and install overload heater elements in motor controllers to match installed motor characteristics.
	L. Identify enclosed controllers in accordance with Section 260553.

	3.2 FIELD QUALITY CONTROL
	A. See Section 014000 - Quality Requirements, for additional requirements.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Motor Starters:  Perform inspections and tests listed in NETA ATS, Section 7.16.1.1. Tests listed as optional are not required.
	D. Correct deficiencies and replace damaged or defective enclosed controllers or associated components.
	E. Perform inspections and tests listed in NETA ATS, Section 7.16.1.

	3.3 CLEANING
	A. Clean dirt and debris from controller enclosures and components according to manufacturer's instructions.
	B. Repair scratched or marred exterior surfaces to match original factory finish.


	END OF SECTION

	262923-RIB-Variable-Frequency Motor Controllers-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Variable-frequency motor controllers for low-voltage (600 V and less) AC motor applications.
	B. Overcurrent protective devices for motor controllers, including overload relays.

	1.2 REFERENCE STANDARDS
	A. IEC 60529 - Degrees of Protection Provided by Enclosures (IP Code) 1989 (Corrigendum 2019).
	B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.
	C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	D. NEMA ICS 6 - Industrial Control and Systems:  Enclosures 1993 (Reaffirmed 2016).
	E. NEMA ICS 7 - Industrial Control and Systems: Adjustable-Speed Drives 2020.
	F. NEMA ICS 7.1 - Safety Standards for Construction and Guide for Selection, Installation, and Operation of Adjustable-Speed Drive Systems 2022.
	G. NEMA ICS 7.2 - Application Guide for AC Adjustable Speed Drive Systems 2021.
	H. NEMA ICS 61800-2 - Adjustable Speed Electrical Power Drive Systems, Part 2: General Requirements-Rating Specifications for Low Voltage Adjustable Frequency AC Power Drive Systems 2005.
	I. NEMA MG 1 - Motors and Generators 2021.
	J. NEMA ICS 7 - Industrial Control and Systems: Adjustable-Speed Drives 2020.
	K. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 2020.
	L. NETA ATS - Standard For Acceptance Testing Specifications For Electrical Power Equipment And Systems 2021.
	M. IEEE 519 - Harmonic analysis for particular jobsite including total harmonic voltage distortion and total harmonic current distortion (TDD).
	N. IEC 61800-3 - EMC Product Standard for Power Drive Systems.
	O. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	P. UL 508A - Industrial Control Panels Current Edition, Including All Revisions.
	Q. UL 61800-5-1 - Standard for Adjustable Speed Electrical Power Drive Systems - Part 5-1: Safety Requirements – Electrical, Thermal, and Energy (Ed. 2) Current Edition, Including All Revisions.

	1.3 SUBMITTALS
	A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for motor controllers, enclosures, overcurrent protective devices, and other installed components and accessories.
	B. Shop Drawings:  Indicate dimensions, voltage, controller sizes, short circuit current ratings, conduit entry locations, conductor terminal information, and installed features and accessories.
	C. Calculations:  IEEE 519.  Include manufacturer calculations specific to the installation, showing total harmonic voltage distortion is less than 5%, with minimum of 5% equivalent impedance reactors.
	D. 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.
	E. Field quality control test reports.
	F. Operation Data:  NEMA ICS 7.1.  Include instructions for starting and operating controllers, and describe operating limits that may result in hazardous or unsafe conditions.
	G. Maintenance Data:  NEMA ICS 7.1.  Include routine preventive maintenance schedule.
	H. Programming Data:  After installation, provide three copies of operator's manual with field programmed values entered into parameter tables.

	1.4 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 and with service facilities within 250 miles of Project.
	C. Products:  Listed, classified, and labeled as suitable for the purpose intended.
	D. Products shall include options and be UL listed as a complete assembly.  Products shall not require additional hardware (i.e. fuses, additional branch circuit protection) to be UL listed.
	E. Shall be UL listed for 100 KAIC without the need for input fusing.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store in clean, dry space.  Maintain factory wrapping or provide 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 internal components, enclosure, and finish.


	PART 2  PRODUCTS
	2.1 MANUFACTURERS
	A. ABB; Model ACH-550:  www.abb-drives.com .
	B. GE Industrial; Model AF-300 P11:  www.geindustrial.com.
	C. Allen Bradley; Model Powerflex 400:  www.ab.com.

	2.2 VARIABLE-FREQUENCY MOTOR CONTROLLERS
	A. Provide variable-frequency motor control system consisting of required controller assemblies, operator interfaces, control power transformers, instrumentation and control wiring, sensors, accessories, system programming, etc. as necessary for complete operating system.
	B. Provide products listed, classified, and labeled as suitable for purpose intended.
	C. Controller Assemblies:  Comply with NEMA ICS 7, NEMA ICS 7.1, and NEMA ICS 61800-2; list and label as complying with UL 61800-5-1 or UL 508A as applicable.
	D. Provide controllers selected for actual installed motors and coupled mechanical loads in accordance with NEMA ICS 7.2, NEMA MG 1 Part 30, and recommendations of manufacturers of both controller and load, where not in conflict with specified requirements; considerations include, but are not limited to:
	E. Devices on Load Side of Controller:  Suitable for application across full controller output frequency range.
	F. Operating Requirements:
	G. Power Conversion System:  Microprocessor-based, pulse width modulation type consisting of  rectifier/converter, DC bus/link, and inverter.
	H. Control System:
	I. Power Conditioning/Filtering:
	J. Packaged Controllers:  Controllers factory-mounted in separate enclosure with externally operable disconnect and specified accessories.
	K. Service Conditions:
	L. Short Circuit Current Rating:
	M. Conductor Terminations:  Suitable for use with conductors to be installed.
	N. Enclosures:

	2.3 OVERCURRENT PROTECTIVE DEVICES
	2.4 DESCRIPTION
	A. Variable Frequency Controllers:  Enclosed controllers suitable for operating the indicated loads, in conformance with requirements of NEMA ICS 7.  Select unspecified features and options in accordance with NEMA ICS 3.1.
	B. AC transient protection system consisting of 4-120 joule rated MOV's (phase-to-phase and phase-to-ground), capacitor clamp, and 5% equivalent impedance internal reactors.
	C. Enclosures:  NEMA 250, Type 1, suitable for equipment application in places restricted to persons employed on the premises.
	D. Finish:  Manufacturer's standard enamel.

	2.5 OPERATING REQUIREMENTS
	A. Rated Input Voltage:  208 or 480 volts, three phase, 48-63 Hertz, +30%/-35% as indicated on the plans
	B. Motor Nameplate Voltage:  200 or 460 volts, three phase, 60 Hertz as indicated on the plans.
	C. Displacement Power Factor:  Between 1.0 and 0.95, lagging, over entire range of operating speed and load.
	D. Operating Ambient:  0 degrees C to 40 degrees C.
	E. Current Limit Adjustment:  60 to 110 percent of rated.
	F. Acceleration Rate Adjustment: minimum range 0.5 to 30 seconds.
	G. Deceleration Rate Adjustment: minimum range 1 to 30 seconds.
	H. Input Signal: two analog inputs, user selectable 0 to 10 VDC,  4 to 20 mA DC.
	I. Output Signal: analog output signal proportional to motor speed, user selectable 0 to 10 VDC,  4 to 20 mA DC.
	J. Suitable for variable torque loads.
	K. Regenerative braking feature to permit direction of of regenerative energy from the motor back into the AC line.
	L. DC injection brake feature, user selectable.
	M. Suitable for operating on a circuit capable of delivering 100,000 AIC fault current.
	N. Emergency Stop Interface:  Input to receive dry contact closure to signal drive stop on alarm condition.
	O. NEMA 1 enclosure.

	2.6 COMPONENTS
	A. Display with Keypad:  Provide integral digital LCD back-lit display to indicate input power ON, output voltage, output frequency, output current, other operating parameters, programming parameters, faults, and configurations.  Display shall be capable of indicating complete English words for programming and fault diagnostics (LED and alpha-numeric codes are not acceptable).
	B. Include undervoltage protection/release, input phase loss protection, motor overcurrent protection, and ground fault protection.
	C. Control Power Source:  integral 24VDC, 250ma on-board source.
	D. Output relays:  Three output relays with programmable function, Form C, 250VAC/2Arms, programmable to respond to drive faults, drive current output level low, and drive current output level high.  Programmable to read Form C relay output as proof of flow, signaling condition via keypad warning, relay output, and/or serial communications bus.  Outputs shall include programmable time delays that shall allow acceleration from zero speed, without signaling a false underload condition.
	E. Digital inputs: Six digital inputs, user programmable
	F. Frequency rejection:  Three independent programmable bands, user selectable width and mid-points, to prevent drive output of rejected frequencies.
	G. PID Setpoint Controllers:  Provide two (2) PID setpoint controllers to allow pressure and flow signals to be connected, closed loop controlled from the microprocessor.
	H. Filters: Provide DV/DT filtering on drive output as recommended by drive manufacturer, motor manufacturer, or cooling tower manufacturer.
	I. Filters:  Provide EMI/RFI filtering in compliance with standard EN 61800-3 for the First Environment, restricted level with up to 100' of motor cables.
	J. Disconnecting Means:  Include integral fused disconnect switch on the line side of each controller.
	K. Wiring Terminations:  Match conductor materials and sizes indicated.

	2.7 SOURCE QUALITY CONTROL
	A. See Section 014000 - Quality Requirements for additional requirements.
	B. Factory test controllers in accordance with NEMA ICS 61800-2.
	C. Shop inspect and perform standard productions tests for each controller.


	PART 3  EXECUTION
	3.1 EXAMINATION
	A. Verify that field measurements are as indicated.
	B. Verify that ratings of controllers are consistent with indicated requirements.
	C. Verify that mounting surfaces are ready to accept controllers.
	D. Verify that conditions are satisfactory for installation prior to starting work.
	E. Do not install controller until building environment can be maintained within the service conditions required by the manufacturer.
	F. Inspect drives prior to installation; advise Owner's representative and Engineer of damage, conditions that will affect drive performance, or conditions that will void manufacturer's warranty.

	3.2 INSTALLATION
	A. Install products in accordance with manufacturer's instructions.
	B. Install controllers in accordance with NECA 1 (general workmanship).
	C. Install in accordance with NEMA ICS 7.1 and manufacturer's instructions.
	D. Do not exceed manufacturer's recommended maximum cable length between controller and motor.
	E. Arrange equipment to provide minimum clearances in accordance with manufacturer's instructions and NFPA 70.
	F. Provide required support and attachment in accordance with Section 260529.
	G. Install controllers plumb and level.
	H. Provide grounding and bonding in accordance with Section 260526.
	I. Install field-installed devices, components, and accessories.
	J. Where accessories are not self-powered, provide control power source as indicated or as required to complete installation.
	K. Set field-adjustable settings of controllers and associated components according to installed motor requirements, in accordance with recommendations of manufacturers of controller and load.
	L. Tighten accessible connections and mechanical fasteners after placing controller.
	M. Provide fuses in separate fusible disconnect switches; refer to Section 26 2813 for product requirements.
	N. Program drive overload protection in motor controllers to match installed motor characteristics.  Program motor current low alarm levels and motor current high alarm levels.
	O. Neatly type label identifying motor served, nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase rating.  Place in clear plastic holder mounted securely next to drive(s).
	P. Install load side conductors in conduit separate from load side conductors of other variable frequency drives, separate from line side conductors, and separate from control conductors.
	Q. Make connections for proper rotation of motor.  Motor shall rotate in the proper direction with the drive programmed for forward rotation.  Do not use the drive "reverse-run" programming feature to obtain proper motor rotation.
	R. Record all drive settings on a copy of the manufacturer's settings charts.  Provide one copy with each set of maintenance manuals delivered to the Owner.
	S. Coordinate with the installer of the cooling tower to determine what, if any, frequency bands should be avoided due to vibration in the cooling tower.  Program the drive to avoid rejected frequency bands.

	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 7.17. Insulation-resistance test on control wiring listed as optional is not required.
	C. Correct deficiencies and replace damaged or defective controllers or associated components.

	3.4 ADJUSTING
	A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque settings.
	B. Make final adjustments and programming changes to installed controller to assure proper operation of load system.  Obtain performance requirements from installer of driven loads.

	3.5 CLOSEOUT ACTIVITIES
	A. Demonstrate operation of controllers in automatic and manual modes.
	B. Provide computer based training CD or 8-hour professionally generated video (DVD format) to the owner.  The training shall include installation, programming and operation of the VFD, bypass and serial communication.

	3.6 MAINTENANCE
	A. Provide service and maintenance of controllers for one year from Date of Substantial Completion.
	B. Provide two hours on-site training for Owner's maintenance staff.


	END OF SECTION

	265100-RIB-Interior Lighting-06-05-2023
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Interior luminaires.
	B. Emergency lighting units.
	C. Exit signs.
	D. Ballasts and drivers.
	E. Accessories.

	1.2 REFERENCE STANDARDS
	A. IES LM-79 - Approved Method: Optical and Electrical Measurements of Solid-State Lighting Products 2019.
	B. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State Lighting Products; Illuminating Engineering Society; 2008.
	C. IES LM-80 - Approved Method: Measuring Maintenance of Light Output Characteristics of Solid-State Light Sources 2021.
	D. NECA/IESNA 500 - Standard for Installing Indoor Lighting Systems 2006.
	E. NECA/IESNA 502 - Standard for Installing Industrial Lighting Systems 2006.
	F. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility 2012 (Reaffirmed 2018).
	G. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	H. UL 1598 - Luminaires Current Edition, Including All Revisions.
	I. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:

	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 requirements, listings, service conditions, photometric performance, installed accessories, and ceiling compatibility; include model number nomenclature clearly marked with all proposed features.
	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.
	E. Project Record Documents:  Record actual connections and locations of luminaires and any associated remote components.

	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 PROTECTION
	A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting), NECA/IESNA 502 (industrial 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 three year manufacturer warranty for LED luminaires, including drivers.
	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.

	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 listed, classified, and labeled as suitable for the purpose intended.
	D. 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.
	E. 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.
	F. Provide products suitable to withstand normal handling, installation, and service without any damage, distortion, corrosion, fading, discoloring, etc.
	G. Recessed Luminaires:
	H. LED Luminaires:
	I. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length indicated, with all accessories required for joining and aligning.

	2.3 BALLASTS AND DRIVERS
	A. Dimmable LED Drivers:


	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 500 (commercial lighting) and NECA 502 (industrial lighting).
	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:
	G. Recessed Luminaires:
	H. Wall-Mounted Luminaires:  Unless otherwise indicated, specified mounting heights are to center of luminaire.
	I. Support recessed luminaires larger than 1 x 2 size independent of ceiling framing using two 12 gauge slack wires at opposite corners connected directly to structure.
	J. Install accessories furnished with each luminaire.
	K. Bond products and metal accessories to branch circuit equipment grounding conductor.
	L. Identify luminaires connected to emergency power system in accordance with Section 260553.
	M. Install lamps in each luminaire.

	3.4 FIELD QUALITY CONTROL
	A. Inspect each product for damage and defects.
	B. Operate each luminaire after installation and connection to verify proper operation.
	C. 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.

	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.

	3.7 CLOSEOUT ACTIVITIES
	A. Demonstration:  Demonstrate proper operation of luminaires to Engineer, and correct deficiencies or make adjustments as directed.
	B. Just prior to Substantial Completion, replace all fixtures that have failed.

	3.8 PROTECTION
	A. Protect installed luminaires from subsequent construction operations.


	END OF SECTION

	271000-RIB-Structured Cabling - Voice and Data - Inside-06-05-2023
	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. BICSI N1 - Installation Practices for Telecommunications and ICT Cabling and Related Cabling Infrastructure, 1st Edition 2019.
	B. ICEA S-90-661 - Category 3 and 5E Individually Unshielded Twisted Pairs, Indoor Cables (With or Without an Overall Shield) for Use in General Purpose and LAN Communication Wiring Systems 2021.
	C. NECA/BICSI 568 - Standard for Installing Commercial Building Telecommunications Cabling 2006.
	D. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.
	E. TIA-492AAAB-A - Detail Specification for 50-um Core Diameter/125-um Cladding Diameter Class Ia Graded-Index Multimode Optical Fibers 2009a.
	F. TIA-568 (SET) - Commercial Building Telecommunications Cabling Standard Set 2020.
	G. TIA-568.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards 2009c, with Addendum (2016).
	H. TIA-569 - Telecommunications Pathways and Spaces 2019e.
	I. TIA-568-C.2 - Balanced Twisted-Pair Telecommunications Cabling and Components Standards 2009, with Addendum (2016).
	J. TIA-569-D - Telecommunications Pathways and Spaces 2015d, with Addendum (2016).
	K. TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer Premises 2019d.
	L. TIA-606-B - Administration Standard for Telecommunications Infrastructure Rev B, 2012 (with Addenda; 2015).
	M. TIA-607-C - Generic Telecommunications Bonding and Grounding (Earthing) for Customer Premises 2015c, with Addendum (2017).
	N. UL 444 - Communications Cables Current Edition, Including All Revisions.
	O. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers Current Edition, Including All Revisions.
	P. UL 1863 - Communications-Circuit Accessories Current Edition, Including All Revisions.

	1.3 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:

	1.4 SUBMITTALS
	A. Product Data:   Provide manufacturer's standard catalog pages and data sheets for each product.
	B. Mock-Up.  Prior to terminating cabling in MDF or IDF indicate proposed installation of cabling, rack, conduits, and wire management including required 20 foot slack and proper lacing and training of cables to the equipment rack.  Indicate support methods to be used.
	C. Evidence of qualifications for installer.  Must be a certified installer with 5 years experience installing Cat 6 cabling systems of specified manufactuers.
	D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use stipulated by product testing agency.  Include instructions for storage, handling, protection, examination, preparation, installation, and operation of product.
	E. Test Plan:  Complete and detailed plan, with list of test equipment, procedures for inspection and testing, and intended test date; submit at least 60 days prior to intended test date.
	F. Field Test Reports.  Provide test results and include 20 year warranty for cable system.
	G. Project Record Documents (As-Builts):  Prepared and approved by BICSI Registered Communications Distribution Designer (RCDD).
	H. Operation and Maintenance Data:  List of all components with part numbers, sources of supply, and operation and maintenance instructions; include copy of project record documents.

	1.5 QUALITY ASSURANCE
	A. Maintain at the project site a copy of each referenced document that prescribes execution requirements.
	B. Manufacturer Qualifications:  At least 3 years experience manufacturing products of the type specified.
	C. Installer Qualifications:  A company having at least 3 years experience in the installation and testing of the type of system specified, and:
	D. Products:  Listed, classified, and labeled as suitable for the purpose intended.
	E. 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 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.
	B. Provide manufacturer's 20 year warranty.


	PART 2  PRODUCTS
	2.1 MANUFACTURERS
	A. Cabling and Equipment:

	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.
	B. System Description:
	C. Intermediate Distribution Frames (IDF):  Support structures for terminating horizontal cables that extend to telecommunications outlets.
	D. 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 260534.  Use concealed in walls or where cabling must be run exposed or is subject to damage.  Use J Hooks above accessible ceilings.
	B. Firestop Sleeves:  Listed; provide as required to preserve fire resistance rating of building elements.

	2.4 COPPER CABLE AND TERMINATIONS
	A. Copper Horizontal 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.
	D. Copper Patch Cords:

	2.5 COMMUNICATIONS OUTLETS
	A. Outlet Boxes:  Comply with Section 260533.16.
	B. Wall Plates:

	2.6 GROUNDING AND BONDING COMPONENTS
	A. Comply with TIA-607.
	B. Comply with Section 260526.

	2.7 IDENTIFICATION PRODUCTS
	A. Comply with TIA-606-B.
	B. Comply with Section 260553.

	2.8 SOURCE QUALITY CONTROL
	A. Factory test cables according to TIA-568.


	PART 3  EXECUTION
	3.1 INSTALLATION - GENERAL
	A. Comply with latest editions and addenda of TIA-568 (SET) (cabling), TIA-569 (pathways), TIA-607 (grounding and bonding), BICSI N1, NFPA 70, and SYSTEM DESIGN as specified in PART 2.
	B. Comply with Nanuet Central School Districs's requirements.
	C. Install firestopping to preserve fire resistance rating of partitions and other elements, using materials and methods specified in Section 078400.

	3.2 INSTALLATION OF  PATHWAYS
	A. Install pathways with the following minimum clearances:
	B. Conduit, in Addition to Requirements of Section 260533.13:
	C. Outlet Boxes:

	3.3 INSTALLATION OF EQUIPMENT AND CABLING
	A. Cabling:
	B. Service Loops (Slack or Excess Length):  Provide the following minimum extra length of cable, looped neatly:
	C. Copper Cabling:
	D. Wall-Mounted Racks and Enclosures:
	E. Identification:

	3.4 FIELD QUALITY CONTROL
	A. Comply with inspection and testing requirements of specified installation standards.
	B. Visual Inspection:
	C. Testing - Copper Cabling and Associated Equipment:
	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


